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O030p MOCBAIIEH 0COOCHHOCTSM HAPYIICHUS CHMME-
TPUHU U €€ TpaHCHOpPMANUsIM B KBAHTOBBIX CHCTEMax C KO-
HEYHBIM YHCJIOM YaCTHII, & TAK)XE CBSI3aHHBIM C JJAHHBIMHU
sBiieHUsIMU (uznueckuM 3¢ dexram. B koHeuHbIX cucte-
Max HEKOTOpbIE THUIIBI CUMMETPUIl MOT'YT OBITH Hapylile-
HBI TOJILKO acCUMHTOTHYECKH. OJHAKO MPH 3HAYUTEIEHOM
YHCIIe YacTHIl 00JacTh INepexoia W3 COCTOSHUI OIHOM
CHMMETPHH B COCTOSTHHS PYTOM CHMMETPUH MOXKET OBITH
HAaCTOJBKO Y3KOH, YTO SIBICHHWE HAapyIICHHS CHMMETPUH
MIPOMCXOANT TaK e, Kak U B Makpocucremax. B wactHo-
CTH, 3TO OTHOCHTCSI K HAPYIICHUIO TI00ATBHON Kamuopo-
BOYHOW CUMMETpUM B KOHHeHcaTe bosze—DiHITeliHa 1
B SIBJICHUHM CBEPXIIPOBOAMMOCTH HIIM K HapyLICHHIO M30-
TPOIHOW CHMMETPHH, CBSI3aHHOMY C POXKICHHEM KBaHTO-
BBIX BUXpEH, M PACCIOCHHIO MYJIBTHKOMIIOHEHTHBIX CMe-
ceil. CrienuaiabHBIM TUIIOM TpaHc(OpMaIlM CHMMETPHH,
XapaKTEPHBIM TOJIBKO JJIsI KOHEYHBIX CHCTEM, SBIIACTCS U3-
MeHEHHE (POPMBI KOHEUHON CHCTEMBI.

SIBneHusT HapyIIEHUS CHUMMETPUH WILTIOCTPUPYIOTCS
npuMepaMu JUisl psa THIUYHBIX ME30CKONHUYECKUX CH-
CTEeM, TaKMX KaK aroMbl B JIOBYILIKaX, KBAHTOBBIC TOUKH,
aTOMHBIE sI/[pa ¥ MeTaJUIn4YecKue 3epHa (Kiactepsl). B 00-
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30pe 0coboe BHUMAaHKE YAEIACTCS CIeNU(pUIHOCTH Hapy-
LIEHUsI CUMMETPUU B KOHEUHBIX ME30CKONMUYECKUX CHUCTE-
Max, aHaJIU3UPYIOTCS O0LIMe CBOMCTBA (DU3UIECKH Pa3Iny-
HBIX KOHEUHBIX KBAHTOBBIX CHCTEM, H3ydaeTCs MPOSBICHNE
HapyUIeHUsI CHMMETPUH B CIIEKTPaX KOJJIEKTHBHBIX BO3-
OyX/IeHNH KOHEUHBIX KBAHTOBBIX CHCTEM. AHAIHM3 JaHHBIX
XapaKTEePUCTHUK ITO3BOJISCT JIyYIlle MOHATH DIyOOKYIO CBSI3b
MEXJy TUIIAMU CUMMETPHUU M (PU3NYECKUMH CBOWCTBAMH
KBaHTOBBIX cucTeM. Kpome TOro, CTaHOBUTCSI BO3ZMOKHBIM
MIPE/CKa3aTh HOBBIC SIBJICHUS, NCTIONb3YS aHAIIOTHH MEKIY
KOHEYHBIMH KBAaHTOBBIMH CHCTEMaMHM Pa3in4HON (usnde-
CKOH MPUPOJIBL.

Birman J.L., Nazmitdinov R.G., Yukalov V.I. Effects of
Symmetry Breaking in Finite Quantum Systems // Phys. Rep.
2013. V.526. P.1; arXiv:1305.513 1 [cond-mat.mes-hall].

B pamkax npuOnmkeHus cirydailiHbIX (a3 ¢ UCIONb30-
BaHHEM pa3HbIX Mapamerpusanuii cuia CkupMa NmpoBeieH
CPaBHUTEIILHBIN aHAIN3 TOPOUAATBHBIX, KOMIPECCHOHHBIX
1 BHUXPEBBIX AWUMONBHBIX BO30YKAECHHH B cdepuieckom
anpe 144Sm u nepopmuposannom sape >4Sm. Pacemo-
TpeHsl u3ockasipublid (7 = 0), n3oBexropusbiii (7= 1) u
2JIEKTPOMArHUTHBIA KaHalbel BO30yxaeHuil. MccnenoBana
POITb. KOHBEKIMOHHOTO ji o\ M MATHUTHOTO ji ., A1EPHBIX

Bogoliubov Laboratory of Theoretical Physics

The review considers the peculiarities of symmetry
breaking and symmetry transformations and the related
physical effects in finite quantum systems. Some types of
symmetry in finite systems can be broken only asymptoti-
cally. However, with a sufficiently large number of parti-
cles, crossover transitions become sharp, so that symmetry
breaking happens similarly to that in macroscopic systems.
This concerns, in particular, global gauge symmetry break-
ing related to Bose—Einstein condensation and supercon-
ductivity, or isotropy breaking related to the generation of
quantum vortices, and the stratification in multicomponent
mixtures. A special type of symmetry transformation, char-
acteristic only for finite systems, is the change of symmetry
shape. These phenomena are illustrated by the examples
of several typical mesoscopic systems, such as trapped at-
oms, quantum dots, atomic nuclei, and metallic grains. The
specific features of the review are: (i) the emphasis on the
peculiarities of the symmetry breaking in finite mesoscopic
systems; (ii) the analysis of common properties of physi-
cally different finite quantum systems; (iii) the manifesta-
tions of symmetry breaking in the spectra of collective ex-

citations in finite quantum systems. The analysis of these
features allows better understanding of the intimate relation
between the type of symmetry and other physical proper-
ties of quantum systems. This also makes it possible to pre-
dict new effects by employing the analogies between finite
quantum systems of different physical nature.

Birman J.L., Nazmitdinov R.G., Yukalov V.I. Effects of
Symmetry Breaking in Finite Quantum Systems // Phys. Rep.
2013. V.526. P. 1; arXiv:1305.5131[cond-mat.mes-hall].

A comparative analysis of toroidal, compressional and
vortical dipole strengths in the spherical 14#4Sm and the de-
formed 134Sm is performed within the random-phase ap-
proximation using a set of different Skyrme forces. Isoscalar
(T = 0), isovector (T = 1), and electromagnetic excitation
channels are considered. The role of the nuclear convec-
tion j,, and magnetization jmag currents is inspected. It is
shown that the deformation leads to an appreciable redistri-
bution of the strengths and causes a spectacular deformation
splitting (exceeding 5 MeV) of the isoscalar compressional
mode. In #4Sm, the 4 = 0 and x = 1 branches of the
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TokoB. [lokazaHo, 4To nedopmMarus sigpa BeAeT K 3HAYH-
TENILHOMY TIepepacIpeielICHUIO CHIIbl BO3OYKICHHUI U BbI-
3bIBACT CHJIbHOE JIe()OPMAIIMOHHOE paCIIeryieHUue (IIPEBbI-
warouiee 5 MaB) nzockayipHO KOMIIPECCUOHHON MOJBI.
B !134Sm Bersu mannoii Momsi ¢ £ =0 u g =1 popmu-
PYIOT XOpOIIO pa3jieieHHble pe30oHaHChl. [lpu mepexoje
or %4Sm x 134Sm maGmomaercs yBenuuenne BKIaga To-
POUJIANIbHBIX, KOMIIPECCHOHHBIX M BUXPEBBIX BO30YXKje-
HUI B HU3KOOHEPTETHYECKYIO 00J1aCTh (4aCTO HA3bIBAEMYIO
MUrMH-pe3oHancoM). TakuM oOpa3om, B JTaHHOW oOsacTh
COCYIIECTBYIOT Pa3jM4YHbIe MOJbl. DHEPreTHUECKHe ICH-
TPOH/IBI MOJ] 3aMETHO 3aBHCAT OT HU30CKAISIPHOH ddek-
TUBHOI Macchl 11, Cunbl Cxkupma ¢ 6onboil a¢dexTus-
HOM Maccolt my (mg/m = 0,8-1) nydine HOAXOmAT IS
OIMHCAHWSI SKCICPUMCHTATBHBIX TaHHBIX IS M30CKAIsIp-
HOT'O TMT'aHTCKOTO JIUITOJILHOTO PEe30HAHCA.

Kvasil J. et al. Toroidal, Compression, and Vortical Dipole
Strengths in 144154Sm. arXiv:1305.6812 [nucl-th].

Kocmonornueckne HaOMIOACHUS MOCICTHUX Jecs-
TUJIETUI TIPaKTHUYECKH OIHO3HAYHO YKas3bIBAIOT Ha TO,
uTo BceneHHas pacmmpsuiack YyCKOPEHHO Kak Ha CcaMoM
paHHEH cTaauy, Tak ¥ B TEKyllyro 310xy. i onucanus

JMHAMHUKH TaKOTO pacHIMpeHHs OOJbIIOe paclpocTpaHe-
HUE TIONYYWIH MOJENU C JOTIONHUTEIFHBIMH CKaJISPHbI-
MU cTereHsIMA cBo00obl. OOBIMHO TaKMe MOJIENN 3apaHee
BBIOMpArOTCA MO TpeOyeMyIo IMHAMHKY, a HE MO3BOJISIOT
BBIBECTH JIMHAMHKY W3 HEKHX (DyHIAMEHTaIbHBIX CO00-
pakenmii. B cepum Hammx paboT mpeayaraeTrcs Ipyrou
MOIX0Jl, OCHOBaHHBIH Ha W3y4YeHUH (yHIAMEHTaIbHOTO
0000IIIeHNsT CTaHAAPTHON TEOPUHU TPABUTALNU DUHIITEH-
Ha — Teopuu aQpPUHHON IpaBUTAIINN, HAYAIbHBIC UCCIIC-
JIOBaHUSI KOTOPOH MPOBOAMIINCH CAMUM K€ DHHIITEHHOM
BMecTe ¢ Bettem u DpnuarronoM. Mel hopmynupyem 3a-
Jady B paMKax MOPOKIAeMOTro ero kiacca 3(h(eKTHBHBIX
JIUIIaTOH-CKasIpHBIX Mozenei rpasutanuu (JICI') u uccne-
JlyeM JUHAMUKY, XapaKTEpHYIO Ui Takux mojesei. Hero-
CPEACTBEHHO B ITAHHOH paboTe mokasaHo, uro JJCI'-monenun
oOmagaroT HabOpOM CUMMETPHIA, BOSHUKAIOIIIX M B 0OBIU-
HOM Teopun DUHIITEHHA C JOMOIHUTEIbHBIMU CKAJIIPHBI-
MU TOJSIMA. DTO TIO3BOJISAET TIOCTPOUTH COOTBETCTBYIOIITHE
WHTErpasbl JABWKEHHUS W UTEPAlOHHYIO IPOLEaAypy MOo-
CTpoeHus1 pemeHuil. Takue pesynbrarThl, CIpaBEAJIMBbIE
JUTsl JOCTAaTOYHO 1mupokoro kiacca JCI-mozeneit, HalayT
MIpUMEHEHNEe He TOJBhKO B ad(UHHON TrpaBUTAINH, HO U B
JPYTUX HEIHHEHHBIX TCOPHSIX, HAPUMEP, C HeaOeIeBbIMHU
KaTMOPOBOYHBIMH TTOJISIMH.

mode form well separated resonances. When stepping from
144Sm to 154Sm, an increase of the toroidal, compression
and vortical contributions in the low-energy region (often
called pygmy resonance) are observed. The strength in this
region seems to be an overlap of various excitation modes.
The energy centroids of the strengths depend significantly
on the isoscalar effective mass m,. Skyrme forces with a
large my, (typically my/m =~ 0.8-1) seem to be more suit-
able for description of experimental data for the isoscalar
giant dipole resonance.

Kvasil J. et al. Toroidal, Compression, and Vortical Dipole
Strengths in 144-154Sm. arXiv:1305.6812 [nucl-th].

Nowadays it is widely accepted that the evolution of
the universe was driven by some scalar degrees of freedom
both in its early stage and at present. The corresponding
cosmological models often involve some scalar fields in-
troduced ad hoc. In this paper we cultivate a different ap-
proach, which is based on a derivation of new scalar degrees
of freedom from fundamental modifications of Einstein’s
gravity. We here investigate properties of the dilaton-scalar

gravity obtained by dimensional reductions of a recently
proposed affine generalized gravity theory. We show that
these models possess the same symmetries as related mod-
els of GR with ordinary scalar fields. As a result, for a rather
general class of dilaton-scalar gravity models we construct
additional first integrals and formulate an integral equation,
well suited for being solved by iterations.

Davydov E.A., Filippov A.T. Dilaton-Scalar Models in
Context of Generalized Affine Gravity Theories: Their Properties
and Integrability. arXiv:1302.6969 [hep-th].

Frank Laboratory of Neutron Physics

The phenomena of efficient diffusive reflection of very
cold neutrons (VCN) from nano-structured reflectors at
any incidence angles, and quasi-specular reflection of cold
neutrons (CN) at small incidence angles were observed
experimentally and investigated. In both cases powder of
diamond nano-particles was used as a nano-structured mat-
ter; in both cases reflection probabilities exceeded by far
the characteristics of alternative neutron reflectors. Thus,
nano-structured reflectors bridge nicely the VCN and CN
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Davydov E.A., Filippov A.T. Dilaton-Scalar Models in
Context of Generalized Affine Gravity Theories: Their Properties
and Integrability. arXiv:1302.6969 [hep-th].

JNa6opaTtopus HeMTPOHHOMU (PU3UKK
um. U. M. PpaHka

DKCIIepUMEHTAITHFHO OOHAPYKEHO M MCCICOBAHO SIB-
aenue dPPekTUBHOro AupPy3HOro OTpaKeHUst OYEHb XO-
JIOIHBIX HEHTPOHOB OT HAHOCTPYKTYPHUPOBAHHBIX OTpaka-
Tenel mpu moObIX yrax mageHus. B o0macTé XomomHbIX
HEHTPOHOB ATO SIBJICHUE TIPEBPAIIACTCS B KBa3HU3EPKAJIbHOE
OTpaXKEHHE MPU MAJbBIX yIIax MaJeHUs], YTO TaKXkKe ObUIO
9KCIIEPUMEHTANIBHO HcciieoBaHo. Kak B ciydae ¢ xonoz-
HBIMH, TaK ¥ B CIy4ae C OYCHb XOJOIHBIMH HEHTpPOHAMHU
B KadeCTBE HAHOCTPYKTYPHPOBAHHOW Cpelbl ObLT MCIHOJb-
30BaH IIOPOIIOK HaHOanIMa3oB. B oboux ciywasx nsme-
PEHHBIC BEPOSITHOCTH OTPaKEHHs 3HAYUTEIbHO BBIIIE,
YeM BEPOSITHOCTU OTPAKEHUS OT APYIMX W3BECTHBIX OT-
paxaresieil. Takum 00pa3oM, HaHOCTPYKTYpHUPOBaHHBIC
OTpakaTeJ ! 3alloJIHSIOT IPoOes B 00JIaCTH 3HEPTUi OUCHb
XOJIOJHBIX M XOJIOIHBIX HEHTPOHOB MeX 1Y 3P (HEKTUBHBIMU
OTpakaTeJsIMHU, UCTIOJb3YIOIUMU HEHTPOHHO-OIITHYECKUH
moteHIman (B obmactu >Hepruii YXH), u orpakaremsivMu
Ha OCHOBE OpAITOBCKOIO PACCESIHUS M PAcCEesHHS Ha OT-
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ACJIBHBIX ApaX Cpe€Abl B obactu 3H€pl"HI7[ TEIUIOBBIX HEM-
TPOHOB U BBIIIC.

Lychagin E. V., Muzychka A.Yu., Nesvizhevsky V.V. Nano-
Structured Reflectors for Slow Neutrons // New Developments
in Low-Energy Physics Research / Eds.: Tao Zoeng, Meng Ngai.
NOVA Publishers, 2013.

PaccMoTpeH noreHnman HEUTPOHHOTO MHTEphEepoMe-
Tpa Tuma 3epkaia Jlnolga A1 NOUCKa HOBBIX B3aMMOJEH-
CTBHI Ha MaJIbIX PACCTOSHHAX. XaMEIEOHHOE CKaIIpHOE
T10JI€, MPEJIOKEHHOE JJIsl PEIIEHHs 3araJlkl yCKOPEHHOTO
pacuiupeHuss BceneHHOM, MPOU3BOAUT B3aUMOJICUCTBUE
MEXK/y YacTHIIAMH U BEIIECTBOM. AKCHOHOMNOI00HOE, 3a-
BHUCSIIEE OT CIMHA B3aUMOJEHCTBHE MEXAY HEHTPOHOM U
SIIPAMM W/HMJTH DJIEKTPOHAMH, MOXKET BbI3BaTh P- 1 T-HEUH-
BapHAaHTHOE B3aMMOJEWUCTBUE C BelIECTBOM. [ mmoreTnye-
CKO€ HEHbIOTOHOBCKOE KOPOTKOJEHCTBYIOLIEE B3aUMOJECH-
CTBME MOXET IOPOXKIATh MOTEHIHANI MEXKAY HEUTPOHOM
U BEIIECTBOM. DTH B3aMMOJCHCTBUS MEXIy HEUTPOHOM
1 3epKajioM HEHTPOHHOTO MHTEepdepoMeTpa TUIa 3epKajia
Jlno#ina BBI3BIBAIOT CABUT (ha3bl HEUTPOHHBIX BOJH. [Ipo-
BEJIEHBI OLICHKH YyBCTBUTEIBHOCTH BO3MOMKHBIX JKCIIEPH-
MEHTOB.

energy gap between the efficient reflectors using the neu-
tron optical potential (in the UCN energy range) and the re-
flectors based on the Bragg scattering and the scattering by
individual nuclei of matter in the region of thermal neutron
energies and higher.

Lychagin E. V., Muzychka A.Yu., Nesvizhevsky V. V. Nano-
Structured Reflectors for Slow Neutrons // New Developments
in Low-Energy Physics Research / Eds.: Tao Zoeng, Meng Ngai.
NOVA Publishers, 2013.

An analysis is presented of the potential of the neutron
Lloyd’s mirror interferometer to search for new interac-
tions at small scales. We consider here three hypothetical
interactions that may be tested with the use of the interfer-
ometer. The chameleon scalar field proposed to solve the
enigma of accelerating expansion of the Universe produces
the interaction between particles and matter. The axion-like
spin-dependent coupling between neutrons and nuclei or/
and electrons may cause P- and 7-non-invariant interaction
with matter. A hypothetical non-Newtonian gravitational
interaction mediates an additional short-range potential be-
tween neutrons and bulk matter. The interactions between

the neutron and the mirror of the Lloyd’s type neutron in-
terferometer cause a phase shift of neutron waves. The es-
timates of the sensitivity and systematic effects of possible
experiments have been performed.

Pokotilovski Yu. N. Potential of the Neutron Lloyd’s Mirror
Interferometer for the Search for New Interactions // JETP. 2013.
V.719. P.701-712.

Pokotilovski Yu.N. Strongly Coupled Chameleon Fields:
Possible Test with a Neutron Lloyd’s Mirror Interferometer //
Phys. Lett. B. 2013. V.719. P.341-345.

The complex of optical and analytical methods was ap-
plied for investigation of experimental samples after expo-
sure to chloroaurate (HAuCl,) solution at different doses
and for different time intervals. To characterize formed gold
nanoparticles, UV-VIS Spectrometry, Transmission Elec-
tron Microscopy (TEM), Scanning Electron Microscopy
(SEM), Energy-Dispersive Analysis of X-rays (EDAX) and
X-Ray Diffraction (XRD) were used. To determine gold
concentrations in the Spirulina platensis biomass, the neu-
tron activation analysis (NAA) and atomic absorption spec-
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Pokotilovski Yu. N. Potential of the Neutron Lloyd’s Mirror
Interferometer for the Search for New Interactions // JETP. 2013.
V.719.P.701-712.

Pokotilovski Yu.N. Strongly Coupled Chameleon Fields:
Possible Test with a Neutron Lloyd’s Mirror Interferometer //
Phys. Lett. B. 2013. V.719. P.341-345.

Kommiiekc ONTHYeCKHMX M aHAIUTHYECKHX METO/OB
ObT NIPUMEHEH /sl MCCIIENOBAHMS 3KCIEPHMEHTATBHBIX
00pa3oB OMOMACCHI CIIUPYJIMHBI ITOCIIE BO3AEHCTBHS pac-
tBopa comu HAuUCI, py pasHbIX /103aX U B TEYEHHE pa3-
JUYHBIX BPEMEHHBIX HHTEpBAJIOB. J[s1 XapaKTepUCTHUKH
00pa30BaHHBIX HAHOYACTHI] 30JI0Ta HCIMOb30BaM UV—
VIS-crexkTpoMeTpHio, MPOCBEUUBAIOIIYIO 3IEKTPOHHYIO
Mukpockonuio (IIOM), CKaHHPYIOIIYIO O3JIEKTPOHHYIO
Mukpockonuio (COM), sHeproaucnepcuoHHbI PEeHTIeHO-
¢moopectientrenii ananu3 (EDAX) u nudpakimio peHT-
reHoBckux Jyueil (XRD). [lns ompemeneHUs KOHIICH-
Tpalyy 305I0Ta B OHOMAacce CIUPYJIWHBI HCIIOIb30BAIN
HEHTpOHHBIH akTuBanMOHHBIM aHamu3 (HAA) u aromHo-
abcopbrmonnyio crnekrpomerpuio (AAC). IlomyueHnsle
PpE3yIbTaThl CBUACTCILCTBYIOT O TOM, YTO HAKOIIJICHUEC
30J10Ta OMOMAcCOW CIUPYAMHBI OBICTPO PacTeT W JIMIIb
HE3HAYNTEIBHO YBEIMUNBAETCA B rocieaytomue 1au. [To-
JTy4YE€HHOE BEIECTBO OMOMACCHI CIIMPYIHHBI ¢ HAHOYACTH-
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[[aMH 30J10Ta MOXKET OBITh HCITOJIB30BAHO B MEIUITHHE, (ap-
MAIeBTUKE ¥ TEXHOJIOTHH.

Kalabegishvili T. et al. Synthesis of Gold Nanoparticles
by Blue-Green Algae Spirulina platensis // Advanced Sciences,
Engineering and Medicine. 2013. V.5. P.46-54.

AKTUBHBI OMOMOHHMTOPHHT 3arpsI3HCHHS BO3AyXa He-
KOTOPBIMH MaKpO- U CJIEJOBBIMH 3JIEMEHTAMHU C TTOMOIIBIO
MXOB OBLI IPOBEJICH B YIUYHBIX KaHhOHAX benrpana u ro-
ponckoMm TyHHese B 2011 . ¢ 11e71bI0 OLIEHKH BO3MOXHOCTH
WCIIONIb30BaHMS MXa Sphagnum girgensohnii moss B Me-
IIOYKaX ISl MEJTKOMACIITa0HBIX HWCCIICOBAHUN BEpPTH-
KaJIbHOTO U TOPU30HTAILHOTO PaCIpe/leIeHUI 2JIEMEHTOB.
Bbu1o 1okazaHo, 4To UCMOIb30BAHKUE ATOTO BUIA MTO3BOJISET
IIPOBOIUTH MOHUTOPUHI BO3AyXa MIPOCTHIM, YyBCTBUTEb-
HBIM U HEZOPOTHUM CII0COOOM.

Vukovi¢ G. et al. Active Moss Biomonitoring of Small-
Scale Spatial Distribution of Airborne Major and Trace Elements
in Belgrade Urban Area // Environmental Science and Pollution
Research. 2013. V.20. P.5461-5470.

B paMkax KOMIUIEKCHOTO MCCIIEA0BaHNs BIUSAHUS Mar-
HUTHBIX HAHOYACTUIl HA CTPYKTYPY aMWJIOMJHBIX arpera-
TOB TIPOBEJIEH aHalM3 CTPYKTYPhl CTaOWJIM3UPOBAHHBIX

troscopy (AAS) were applied. The obtained results show
that the total concentration of gold in biomass of S. pla-
tensis rapidly increases at the beginning and then does not
change significantly over time. The produced Spirulina
platensis biomass with gold nanoparticles can be used in
medicine, pharmacology and technology.

Kalabegishvili T. et al. Synthesis of Gold Nanoparticles
by Blue-Green Algae Spirulina platensis // Advanced Sciences,
Engineering and Medicine. 2013. V. 5. P.46-54.

Active moss biomonitoring survey of some major and
trace element air pollution was performed in the Belgrade
street canyons and city tunnel in 2011 with the aim to evalu-
ate the possibility of using Sphagnum girgensohnii moss
bags for investigation of the small-scale vertical and hori-
zontal distribution patterns of the elements. The results in-
dicate that the use of S. girgensohnii moss bags is a simple,
sensitive and inexpensive way to monitor the air pollution.

Vukovi¢ G. et al. Active Moss Biomonitoring of Small-
Scale Spatial Distribution of Airborne Major and Trace Elements

in Belgrade Urban Area // Environmental Science and Pollution
Research. 2013. V.20. P.5461-5470.

In the framework of the complex investigation of the
influence of magnetic nanoparticles on the conformation of
amyloids, as a first step the structure analysis of amyloidal
fibrils of hen egg white lysozyme stabilized in an acidic
medium was carried out by means of small-angle neutron
(SANS) and small-angle X-ray (SAXS) scattering from
aqueous solutions, as well as by atomic force microscopy
with the adsorption of fibrils on a mica surface. It has been
shown that the obtained small-angle scattering curves are
consistent with the helical structure of protofilaments form-
ing amyloidal fibrils. For the analysis a simple approxima-
tion has been proposed, which made it possible to find out
the period of repetition (pitch) and mean diameter of the
helix, as well as the effective radius of their basic struc-
tural units. Some kind of the “isotope effect” on the helical
structure was observed when using a heavy component in
the solvent (H,0/D,0 mixtures), which showed a signifi-
cant increase in the helix diameter for the solutions with the
dominant fraction of D,O.
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(UOPWIISIPHBIX aMMJIOWJIOB JIM30LMMa SUYHOrO Oeiika B
KHMCJIOM cpelie METOAAMM MaJIOyIJIOBOTO pPAacCEesHusl Hel-
TPOHOB M PEHTTCHOBCKHX JIydell B BOAHBIX PacTBOpax, a
TaK)Xe aTOMHO-CHJIOBOM MHUKPOCKOITUH TIPH aJICOPOIMU Ha
MMOBEPXHOCTh CJIO/BL. [l0Ka3aHO, YTO MONYYCHHbBIC KpHU-
BbIE MAaJIOYIVIOBOIO pacCesiHUsl HEWTPOHOB COIIACYIOTCS
CO CITUPAJIBFHON CTPYKTYpOU MPOTODIIAMEHTOB, 00pa3yio-
MX aMIIonaAHbIe GUOpMILIEL. [l aHamM3a MPEAIoKeHO
MPOCTOE MPHOIIKEHUE, KOTOPOE ITTO3BOJISET OIPEACISAThH
MEPUOJT MOBTOPSIEMOCTH (I1ar) M CPEIHIO TOJIUHY CO-
OTBETCTBYIOILCH criupaiu, a Takke 3QGEKTUBHBIN pagunyc
OCHOBHBIX CTPYKTYPHBIX €JIMHHII, COCTAaBIISIONINX CIIU-
paiib. OOHapyXeH «H30TON-3GPEKT» B CTPYKTYPE CIUpPAIN
[IPY UCTIONIB30BAHUH TSKEIOH KOMIIOHEHTHI B PACTBOPHUTE-
e (emecu H,0/D,0), npossisromuiics B CyIeCTBEHHOM
YBEJIMYCHUH JIMaMeTpa CIIMPAJIH NPH MePexojie K pacTBOPY
CO 3HAYMTENbHBIM cofiepskanuem D, 0.

Avdeev M.V. et al. On the Determination of the Helical
Structure Parameters of Amyloid Protofilaments by Small-Angle
Neutron Scattering and Atomic-Force Microscopy // J. Appl.
Cryst. 2013. V.46. P. 224-233.

[IpoBeneHo uccienoBaHWEe KPUCTAIIMUECKOM M Mar-
HUTHOH CTPYKTyp, BUOPAIIMOHHBIX CHEKTPOB MYIbTH(hEp-
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pouka RbFe(MoO,), meTonamu HEHTpOHHOH M peHTre-
HOBCKOH JM(PaKIMH, CIEKTPOCKOIMHA KOMOWHAIIMOHHOTO
paccestHUSI cBeTa TpH BbICOKMX maBieHusix o 10 I'Tla.
OOHapykeH CTPYKTYPHBII (a30BbIi Mepexo]] u3 NCXOTHON
TPUTOHAJIEHOM (ha3bl C MPOCTPAHCTBEHHOM rpymmoi P3ml
B MOHOKJIMHHYIO a3y ¢ IIpocTpaHcTBeHHOHU rpynmoi C2/c
4yepe3 MPOMEXyTOUHyIo (a3y ¢ MPpOCTPaHCTBEHHOI rpyri-
noii P3 npu nasierusx P~1 I'Tla. B nuanazone naBienwuii
0-2 I'la u mpu HM3KOH Temmeparype T = 2 K nabmroma-
CTCSl U3MEHCHHE KOMIIOHEHTHI ¢, C 0,45 no 0,48 BexTopa
pacnpoctpanenus ¢ = (1/3,1/3,q,) necopasmeproii mar-
HUTHOH cTpykTyphl RbFe(MoO,),. O6HapyieHo ysenu-
YyeHue Temreparypbl Heelst mpu BHICOKOM JIaBJICHUH C KO-
sddummentom (1/Ty)dT), /dP = 0,09 TTla~!. dopmuposa-
HHE MarHUTHOTO JAJBHETO MOpPs/IKa B MOHOKIMHHON (haze
RbFe(Mo00O,), He obHapy:xeHo.

Kozlenko D.P. et al. The Effect of High Pressure on the
Crystal Structure, Magnetic and Vibrational Properties of Multi-
ferroic RbFe(MoO,), // Phys. Rev. B. 2013. V.87. P.014112.

Ha wuccrnenoBarenbCckOM — UMITYJbCHOM — PEaKTOpe
WBP-2M noaroTosieH K 3aycKy HEpBbI B MUPE KPUOTEH-
HBII IIAPUKOBBIA 3aMEAIUTENh HEUTPOHOB. OH MO3BOIUT
o0ecreduTs OOJIBIIMHCTBO CIIEKTPOMETPOB Ha ITy4yKax pe-

Avdeev M. V. et al. On the Determination of the Helical
Structure Parameters of Amyloid Protofilaments by Small-Angle
Neutron Scattering and Atomic-Force Microscopy // J. Appl.
Cryst. 2013. V. 46. P. 224-233.

The structural, magnetic, and vibrational properties of
RbFe(Mo00Q,), were studied by means of X-ray and neu-
tron powder diffraction, magnetic susceptibility measure-
ments, and Raman spectroscopy at high pressures up to
10 GPa. The gradual structural phase transition from the
initial trigonal P3m1 phase to the monoclinic C2/c phase
via the intermediate P3 phase was observed at P~1 GPa.
The triangular antiferromagnetic order with a propagation
vector ¢ = (1/3,1/3,q,) in the suppressed trigonal phase
remains incommensurate, and the g, value increases from
0.45 to 0.48 in the pressure range 0-2 GPa at 7= 2 K.
The pressure coefficient of the Néel temperature is equal
to (1/Ty)dIy/dP = 0.09 GPa~!. No evidence of the for-
mation of the long-range magnetic order in the monoclinic
phase was found.

Kozlenko D.P. et al. The Effect of High Pressure on the
Crystal Structure, Magnetic and Vibrational Properties of Multi-
ferroic RbFe(MoQy,), // Phys. Rev. B. 2013. V.87. P.014112.

The world’s first advanced pelletized cold neutron
moderator is prepared to be put into operation at the pulsed
research reactor IBR-2M. It provides long wavelength neu-
trons to the most of neutron spectrometers at the beams of
the IBR-2M reactor. Aromatic hydrocarbon is used as a ma-
terial for cold moderators. It is a very attractive material
because of its high radiation resistance, good moderating
properties, incombustibility, etc. It is shown that the idea
of bead transport by helium flow at cryogenic temperatures
works properly. The recent progress and plans for the mod-
erator development at the IBR-2M reactor, as well as the
experimental results of bead transport, are discussed.

Kulikov S. et al. Current Status of Development of Advanced
Pelletized Cold Moderators for the IBR-2M Research Reactor //
Part. Nucl., Lett. 2013. V.10, No. 2 (179). P.230-235.
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aKTOpa HEUTpOHAMHU C OONBIION JUIMHOW BOJHBL B Kave-
cTBe pabodvero BelIeCTBa MPUMEHSIOTCS apOMaTHYECKUE
YIIEBOIOPOABI. ODTOT MaTepuan O4EHb IPHUBIEKATEICH
BBICOKOW paJuallMOHHON CTOHKOCTBIO, XOPOIIUMH 3aMe/l-
JISIOIIMMU KauecTBaMHU, HETOprodecTso U T. A. IlokasaHo,
YTO Ujesd TPAHCIIOPTA IAPHUKOB IIOTOKOM TeNHs MPH KPUO-
TeHHBIX TEMIIEpaTypax oKa3ajach ymadHoi. B pabore 00-
CY)KIaIOTCsI TUIAaHBI Pa3BUTHS, TEKYILEE COCTOSHUE 3aMell-
nutenst Ha peakrope MBP-2M, a Takke pe3ynbTaThl dKCIe-
PUMEHTOB O TPAHCTIOPTY IIAPHKOB.

Kynuros C.A. u dop. COBpeMeHHOE COCTOSTHHE pa3paboTKu
[IAPUKOBBIX XOJNOIHBIX 3aMeUTUTENel Il HCCIe0BaTEeIbCKOTO
peaxropa UBP-2M // ITucema B DUAS. 2013. T.10, Ne2 (179).
C.230-235.

Nabopatopunsa nHpopPMaLMOHHbIX TEXHONOrNN

Corpynnukamu JIUT OUSU coBmecTHO ¢ KosleraMmu
U3 psija akageMudeckux nHetutyToB [lymuno (MuaCcTHTYTA
Oenka, THCTUTYyTa TEOPETHUECKON M HKCIIEPUMEHTAILHOM
omodusnku, Uucturyra Onodmsuxn kinetkn u MHCTHTYyTA
MaTeMaTHYEeCKHUX Mpo0iIeM OMOoIOTHI) Pa3BUBAIOTCSI METO-
JIbl ¥ QITOPUTMBI KOJIMYECTBEHHOTO UCCIIEI0BAHUS TIOBEPX-
HOCTeW TIOOYIApHBIX U GuoOpmuapHbix OenkoB, JJHK u
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PHK, no3Bossitonue paccunThIBaTh U CTPOUTH Pa3IndHbIC
KapThl pesibeda MOJEKYISPHBIX MMOBEPXHOCTEH OENKOB M
HYKJICMHOBBIX KHCJIOT. Pa3zpaboTaHHbIE METOMBI peasin3y-
IOTCSI B TIPOTPAaMMHOM KOMIUIEKCE, KOTODPBIA IPEIoCTaB-
JSIET BO3BMOXKHOCTH JIETAJBHOTO aHan3a KakK OTJEIbHBIX
YUYaCTKOB, TaK M BCEil IIOBEPXHOCTH MOJIEKYJIbI Ha aToMap-
HOM ypoBHE [1].

Jpyras mpoOnema, pemraemas COBMECTHO YYEHBIMH
Jyounsr n [lymmuo, — sto mpobnema Oenok—/IHK y3na-
BaHusl. [IpeayiaraeMplii IOIX0 COCTOUT B TOM, YTOOBI pa3-
paborath 0a3pl JaHHBIX IS OTAETBHBIX cemeiictB JITHK-
y3HAIOMNUX OENKOB, a 3aTeM OOBEAMHUTH MX IO OINpese-
JICHHBIM TIpaBUJIaM B €AMHBIN OaHK JaHHBIX KOHTAKTOB Oe-
noxk—JIHK. B Hacrosiuii MOMEHT pa3paboTraHa 06a3a IaH-
HBIX aMHHOKHCIIOTHO-HYKJICOTHAHBIX KOHTakToB ANTPC
(Amino acid Nucleotide Type Position Conservation)
Uit (DYHKIIMOHAJIBHO Ba)KHOTO M OOLIMPHOTO ceMeHcTBa
6enkoB, y3Haromux JJHK, — cemeiicTBa romeojoMeHOB.
ITokazaHo, 4TO OHA MOXKET OBITH MCIONB30BaHA ISl CPaB-
HEHUS ¥ KIACCUPUKANNN WHTEPPEHCOB KOMILIEKCOB Oe-
nok—/IHK [2].

1. beousxos U.B. u op. // llucema B DYASL. 2013. T. 10,
Ne5(182). C. 744-754.

Laboratory of Information Technologies

LIT scientists in cooperation with their colleagues from
academic institutes in Pushchino — the Institute of Protein,
the Institute of Theoretical and Experimental Biophysics,
the Institute of Cell Biophysics, as well as the Institute of
Mathematical Problems in Biology, have developed meth-
ods and algorithms for a qualitative analysis of the surfaces
of globular and fibrillar proteins, DNA and RNA which al-
low one to calculate and construct various cards of the relief
of the molecular surfaces of proteins and nucleic acids. The
developed methods are implemented in a software com-
plex which provides a way for a detailed analysis of both
the fragments and the whole surface of the molecule at an
atomic level [1].

Another problem which is being solved within this col-
laboration is a complex problem of the protein-DNA recog-
nition. The proposed approach is based on the development
of a database for separate families of DNA-recognizing
proteins and then on their integration by specific rules into
a unified protein-DNA contacts data bank. A database of
amino acid—nucleotide contacts ANTPC (Amino acid
Nucleotide Type Position Conservation) following the ar-

chetypical example of the proteins in the homeodomain
family has been developed. It has been shown that it can be
used for comparison and classification of interfaces of the
protein—-DNA complexes [2].

1. Bednyakov L V. et al. // Part. Nucl., Lett. 2013. V.10,
No.5(182). P.744-754.

2. Grokhlina T I et al. // Part. Nucl., Lett. 2013. V.10,
No.5(182). P.755-762.

The work entitled “Transfer lonization and Its Sensitiv-
ity to the Ground-State Wave Function” presents kinemati-
cally complete theoretical calculations and experiments for
transfer ionization in H* + He collisions at 630 keV/u.
Experiment and theory are compared on the most detailed
level of fully differential cross sections in the momentum
space. This allows one to unambiguously identify contribu-
tions from the shake-off and binary encounter mechanisms
of the reaction. It is shown that the simultaneous electron
transfer and ionization is highly sensitive to the quality of a
trial initial-state wave function of helium.

Schoffler M. S. et al. // Phys. Rev. A. 2013. V.87. P.032715.




B IABOPATOPUAX NHCTUTYTA

2. Ipoxauna T.U. u Op. // llucema B DYASL. 2013.
T. 10, Ne5(182). C.755-762.

B pabore «3axBaT ¢ HOHH3aIMEeH HOHA MUIIIEHH U POJIb
AIIEKTPOHHBIX KOPPEIIAIHIA B BOTHOBON (DyHKIIMH MUTIICHU
MPEACTaBICHbl TEOPETUUYECKU MOJHbIE KHHEMATHUYECKUE
pacueThl U SKCIepPUMEHTHI 1151 peakiuu 3axsara H + He ¢
HMOHU3AIMEH HOHA MUIIICHHU P dHEPTUH rpoToHa 630 k3B.
DKCIepUMEHTAIBHBIC PE3YIABTATHl JAF0T MAKCUMAIBHO J10-
crixnMoe auddepeHnnanbHoe CedeHre, YTO MO3BOJISET
Haubosee AeTaIbHO MPOTECTHPOBATh TEOPHUIO. BrImonHen-
HBIC OLICHKH ITO3BOJISIOT WACHTU(DUIIMPOBATh BKIIAJ MeXa-
HU3Ma BCTPSICKM U MEXaHU3Ma MOCJICIOBATEIIEHOTO BHIOH-
BaHMS 3JEKTPOHOB B JIaHHOW peakuuu. Takxe mokasaHo,
yto auddepeHIaNbHOe CeYeHHe Ipollecca 3axBaTa C
OJTHOBPEMEHHOM MOHM3aIMel NMOHA YPE3BhIYAHO UyBCTBU-
TENBHO K Ka4eCTBY MPOOHOW BOTHOBOW (DYHKIIMH TEITHS.

Schoffler M. S. et al. // Phys. Rev. A. 2013. V.87. P.032715.

C nomorpio ycranoBku CBM wucciieoBana BO3MOX-
HOCTH pPErucTpanuu pacrnanos J/y§ — ete poxaaro-
muxcss B AU-AU-COyIapeHHMsIX TMpPU DHEPrHuHM Iydka
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25 I'3B/uykioH. J[jis BBIIEICHUSI CUTHABHBIX COOBITHH B
YCIIOBUSIX JOMHHUPYIOIIETro (hoHa pa3padOTaHBb! ClICIAAb-
HbIE KPUTEPUHU O0TOOpA U 1Mo100paHa ONTHMalIbHAasK TOJIIIN-
Ha munieHu. [Ipemnoxena saddekTrBHAs MeTOAMKa OIpe-
JICNIeHNUS] KPUTUYECKHUX TPAHUIL IS YKa3aHHBIX KPUTEPHEB
ot6opa. [TokazaHo, YTO HCIIOTB3YEMBIC KPUTSPHH MTO3BOJIS-
FOT HAJIe)KHO U C BBICOKOH CKOPOCTBIO OCYIIECTBUTH HAOOP

IpHEMIIEMOH CTATHCTHKH paciano J/ i — et e™.

Uepenosckas O. IO., Bacunves FO. O. HanpapieHo B )KypHai
«ITucema B DUAS».

Y4yeOHO-Hay4HbIN LIeHTP

Yueonblii nmpouecc. B xonte nroHs 9 cTyneHToB 6a30-
BOI1 Kadenprl pyHIaMEHTANBHBIX U MPUKITATHBIX TPOOIeM
¢usukn mMukpomupa MOTU 3amuTinu O6akamaBpckue U
MarucTepckue paboThl.

[ToyueHs! 3asBKM Ha NPOBEJCHUE JICTHEH NpeIinm-
JIOMHOW TIPaKTHKH CTy/IEHTaMH yHHBepcuTera «/lyOHay,
Benopycckoro rocynapcTBeHHOT0 yHUBEpcUTETa, TOMCKOTo
MOJIMTEXHUYECKOI0 YHHMBEPCUTETa, XapbKOBCKOTO HallW-
OHaNbHOTO YyHUBepcutera. [IpakTuky B maboparopu-
ax OUSUN 6ynyt npoxomuth 55 uenoek (JITO — 14,

A possibility of registering the J/{ — e*e™ decays,
born in AuAu collisions at 254 GeV beam energy is investi-
gated with the help of the CBM setup. In order to select the
signal events from a dominant background, specific criteria
were developed and an optimal thickness of the target was
chosen. An efficient method was proposed to determine the
critical limits for these selection criteria. It has been shown
that the proposed set of criteria can be used to collect ac-
ceptable statistics of J/i — e* e~ decays with a high speed.

Derenovskaya O.Yu., Vassiliev I.O. Submitted to ‘Part.
Nucl., Lett.”.

University Centre

Educational Process. At the end of June, 9 stu-
dents from the MIPT Chair of Fundamental and Applied
Problems of Microworld Physics defended their bachelor’s
and master’s theses.

Applications for the summer undergraduate practice
were submitted by the students from Dubna University,
Belarussian State University, Tomsk Polytechnic University,

and Kharkiv National University. Fifty-five students are go-
ing to take their practice at JINR laboratories (BLTP — 14,
VBLHEP — 14, FLNP — 11, FLNR — 11, REMD — 2,
DLNP —2,LRB —1).

On 27-28 May, JINR postgraduate students success-
fully passed their PhD examinations in philosophy and
English.

International Student Practice, Summer 2013. On
13 May Practice 2013 began for the students from Egypt.
Minister of Scientific Research and Technology of Egypt
N.Zakaria, Culture Counsellor of Egyptian Embassy
O.El-Serwy and Director of Egyptian Foundation for
Fundamental Research M. Sakr took part in its official
opening. The Practice was traditionally opened by the
lectures on various fields of research conducted at JINR
laboratories. The lectures were given by A.Vodopianov,
D.Kamanin, A. Karpov, E.Krasavin, S.Pakulyak, T. Strizh,
V. Shvetsov, G. Chelkov.

For three weeks 18 students from Egypt worked on
the chosen research projects on the following subjects: Fast
Parallel Computing (supervisors from LIT — E.Zemlia-
naya, T.Sapozhnikova), Small Angle Neutron Scattering
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JI®BD—14,JIHO—11,JI5IP—11,0P/IB—2, JIAI1—2,
JIP — 1).

27-28 mas actmpantsl OUSN ycnenmHo cnanm KaHIu-
JaTCKUE IK3aMEHBI 110 HHIOCOPHU U aHITIMHCKOMY SI3BIKY.

Me:xaynapoaHasi JeTHsIsI CTyleHYeCKasi MPaKTHKa
2013 r. [Tpaktuka Hagana padory 13 mas I CTyZEHTOB
n3 Erunrta. B 1mepeMOHUM OTKPBHITUS NPHHSUIM ydacTue
MHUHHCTP HAy4YHBIX HMCCIIeIOBaHMH M TexHoioruii Erunra
H. 3axapus, COBETHHK MO BOMPOCaM KYJIBTYPbI MOCOJb-
ctBa Erunra V.Omp Cepynm u mupexktop Ponma ¢yHma-
MeHTalbHbIX uccnenoBanuil Erunta M. Cakp. Ilpaxrnka
TPaAMLIMOHHO OTKpPbUIaCh JICKUMSIMH O HAarpaBICHHUIX
uccienoBanuii B saboparopusx OWSU. Jlexuum um-
tamun  A.C.Bomombesuos, /JI.B.Kamanmn, A.B.Kaprmos,
E. A.Kpacasun, C. 3. [lakynsk, T. A. Ctpux, B. H. [IIsenos,
I A. 1llenxos.

18 eruneTcKUX CTY[IEHTOB B T€UEHHE TPeX HeAelb pa-
0oTas Hajx BBEIOPAHHBIMU y4YeOHO-HCCIIEAOBATEIbCKUMU
MIPOEKTaMH 110 TeMaM: «bpIcTphle mapaiienbHble BBIYHC-

in Nano Science (FLNP — A.Kuklin), Neutron Activation
Analysis (FLNP — M. Frontasyeva), Radiation Biology
(LRB — Kh. Kholmurodov), Nuclear Medicine (DLNP —
G. Mitsyn, E. Syresin). The Practice was finished by presen-
tation of reports on the fulfilled work.

On 7 July, the second stage of the Practice will start for
the students from the European countries, and on September
9 for the students from South Africa.

Schools. On 8—12 April, a school-workshop “Integrable
Structures in Quantum Field Theory” was held for 20 un-
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neanst» (JIUT, pyxoBomurenu E. B. 3emnsnas, T. @. Camox-
HHUKOBA), «MaJoyIioBble paccessHUs HEHTPOHOB B HaHO-
nayke» (JIH®, A. 1. Kyknnn), «k HelTpOHHBII aKTHBaIMOH-
He1i anamm3» (JIHD, M. B. @ponraceesa), «Paguanuonnas
ouonorus» (JIPB, X. T. Xonmyponos), «SnepHast Menunu-
Hay (JIAIL, I.B.MunpsH, E.M. Ceipecun). [Ipaktuky 3a-
BEPILWIIA OTYETHI-NPE3EHTALNN CTYIEHTOB O BBIINOJIHEH-
HOM pabore.

C 7 uronst — BTOPOU 3Tall NPAKTUKH JUISL CTYIEHTOB U3
crpan EBporsl, a ¢ 9 ceHTIOps — cieaylomuii sramn s
ctynenToB u3 FOAP.

Mxoasl. C 8 mo 12 ampens 20 CTyIEeHTOB M acmu-
paatoB OUSAN, MOTU, wmaremarudeckoro Qakymbre-
Ta HanmoHasbHOTO HCCIIEIOBATEIBCKOTO YHHBEPCUTETA
«Bpicmas nixona sxonomukm» (HUY BIID) n Haunonans-
svoro yHuBepcurera uMm. T.I.IlleBuenko (Kues, YkpanHna)
CTaJl y4acTHHKaMH HIKOJbI-ceMuHapa «/HTerpupyembie
CTPYKTYpHI B KBaHTOBOW Teopuu mousst». [lIkoma-cemunap
OblTa opraHu3oBaHa B paMmKax boromoOoBCKOW Tpo-
rpammbl OUSIN—Ykpanna mo TeopeTudeckor (pusmke co-

Jy6Ha, mait. CTyaeHTbI

u3 Erunra, BeINOTHSIONINE
y4eOHO-UCCIICIOBATEIIbCKUE
npoeKThl B laboparopusix OMSIN
B paMKax MEXIyHapOIHOH
cryneHueckoi npaxkruku 2013 1.

Dubna, May. Students from Egypt
carry out research projects at JINR
laboratories in the framework of
the International Student

Practice 2013

dergraduate and graduate students from JINR, MIPT, the
Department of Mathematics of the National Research
University “Higher School of Economics”, and Shevchen-
ko National University (Kiev, Ukraine). The school-work-
shop was organized in the framework of the Bogolyubov
JINR—Ukraine programme on theoretical physics by the
JINR UC in collaboration with MIPT (State University),
the Department of Mathematics of the National Research
University “Higher School of Economics” (NRU HSE),
Kharkevich Institute for Information Transmission Prob-
lems of RAS (IITP RAS), and Bogolyubov ITP of NAS
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BmectHOo ¢ MDTU, maremarnueckum dakynsrerom HUY
BIID, HuctutyToM mnpobieM mepenadn HHPOpPMaUnU
M. A. A. Xapkesrnaa PAH (UIITIN PAH), MactuTtyTOM TEO-
petrueckoit pusuku um. H. H. Boromro6osa HAH Ykpaussr.
Jlekuuu ynramun A.B.3abpomun (MBX® PAH, Mocksa),
A.B.Mapmaxos (P PAH, Mocksa), O.O.JIucosoit
(Yausepcurert 1. Typ, ®pannus), M. A. bepmrreiin (TN
PAH, UT® um. JI. 1. JTannay, Mocksa), A. B. 'amaton (UTD
HAH VYkpaunsr), H.3.Hopros (MT® HAH Vkpaussi),
I1.T". T'aBpunenxo (HUY BIIID, Mocksa).

Buneoxondepenuuun. 4 amnpens cocrosulack BH-
neokoH¢pepenmus (dyona, YHI[ OUSAN — KucmoBoxck,
MBOY COIII Ne 17) B paMkax Hay4HO-IPAaKTHYECKOTO BeO-
cemuHapa «/ccnenoBaresnbckas AEATEIBHOCTh ydalllUX-
Csl KaKk OCHOBA pEaM3allil CHCTEMHO-AEATEIBHOCTHOTO
noxaxona». Ha Bompockl ywamuxes mkon KucnoBoacka,
cest Kuposckoro paitona CTaBpOMOIbCKOTO Kpas M0 TeMe
«CHHTE3 M CBOWMCTBA CBEPXTSDKEIBIX sIJIEp» OTBEUAIIU CO-
Tpyauuku JISIP B.K. YrenkoB u A. A. BouHOB.

17 anpens B paMkax OOBEIMHEHHOTO CEMUHapa KOJ-
nabopar RDMS CMS «®u3uka Ha bonbiom agpoHHOM
kosakaepe» (pyxoBoguress M. A.TomyTBHH) cOCTOSIIOCH
odepenHoe 3acenanue mo teme «CBoiicTBa 6030Ha Xurrca
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U TIOWCK SIBJICHMI 32 paMkamu CTaHIapTHOW Moaenn» (10-
knamguuk B.b. ["aBpmos, UTO®, Mocksa).

17 ampesist cocTosiiach YeTBepTasi BUICOKOH(EPEHIHs
Bonbmoit anponnsiii komtaiiaep (Isevinapus, Opanist) —
VipsinoBck (Poccust). B aynuropun Jlaboparopuu xocmu-
YECKUX UCCIIEN0BaHUN YbsIHOBCKOM cekunu [ToBoskckoro
orneneHuss  Poccuiickoll — akageMuUd — KOCMOHABTHUKH
M. K. 3. {ronKkoBCcKOTO YIBSTHOBCKOTO TOCYJapCTBEHHOTO
YHUBEPCHUTETA COOPATNCh IKOJILHUKH, CTYJICHTBI U ITPEMo-
JTaBaTEIN.

24 ampens B akTOBOM 3aJie CIELHUATU3UPOBAHHOIO
y49e0HO-HAay9HOTO IEeHTpa ((aKynbTeTa) — IIKOJIBI-HHTEP-
Hara uM. A. H. KonmoropoBa MockoBCKOro rocyapcTBeH-
Horo yHuBepcuteta M. M. B. Jlomonocosa (CYHL] MI'Y)
it yaactus B BuncokoHpeperimu ¢ [[EPH coGpanmce
yuamuecs CYHI] MI'Y, mikon Ne 1329 u Ne57 MockBel u
TITKOJT DJIEKTPOCTAIH.

BuneoTrpaHcnaiuy CEMHHApPOB TPAAUIMOHHO OCY-
IICCTBISIOTCS B Y4eOHO-HAYYHOM LIEHTPE Yepe3 CHCTEMY
ynpasienus Buneokonpepeniuii OSSN, B Touke aBycro-
POHHETO JI0CTYIa, C BO3MOXKHOCTBIO TPHHATH yUaCTHE B 3a-
Ce/laHuM, 337aTh BOIPOCH! U BHICTYIIUTh B TUCKYCCHUH.

Busutel. B nmepuon ¢ mapra mo mMail ObUIH OpraHU-
30BaHbl O3HAKOMUTENIbHBIE SKCKYpCHM B J1abOpaTopHu

of Ukraine. The lectures were given by A.Zabrodin (IBCP
RAS, Moscow), A.Marshakov (IP RAS, Moscow), O.Li-
sovoy (Tours University, France), M. Berstein (IITP RAS,
Landau ITP, Moscow), A.Gamayun (ITP NAS, Ukraine),
N.ITorgov (ITP NAS, Ukraine), P. Gavrilenko (NRU HSE,
Moscow).

Video Conferences. On 4 April, a video conference
(Dubna, JINR UC-Kislovodsk municipal budgetary gen-
eral education institution, secondary school No.17) was
held in the framework of the scientific and practical web-
seminar “Research Activities of Students as a Basis for
the Implementation of a System-Active Approach.” The
questions asked by the pupils from Kislovodsk, Kirov
Region villages (Stavropol Territory) on the “Synthesis and
Properties of Superheavy Nuclei” were answered by the
staff members of FLNR V. Utenkov and A. Voinov.

On 17 April, in the framework of the Joint Workshop
of the RDMS CMS collaboration “Physics at LHC” (su-
pervised by 1. Golutvin) a regular meeting of the workshop
on the “Properties of the Higgs Boson and the Search for
Phenomena beyond the Standard Model” (reported by
V. Gavrilov, ITEP, Moscow) took place.

On 17 April, the 4th video conference The LHC
(Switzerland, France)—Ulyanovsk (Russia) was held. The
pupils, students and teachers gathered in a lecture room
of the Laboratory for Space Studies of Ulyanovsk sec-
tion of the Volga Branch of the Tsiolkovsky Academy of
Cosmonautics of Ulyanovsk State University.

On 24 April, in a lecture-room of the Specialized
University Centre (department) — a boarding school named
after A.Kolmogorov of Moscow State University (SUC
MSU), the pupils and students from SUC MSU, Moscow
schools No.1329 and No.57, and schools of Elektrostal
were brought together to participate in a video conference
with the European Center for Nuclear Research.

Live video of the seminars is traditionally provided
through a video conferencing management system of JINR,
where using the UC duplex access point one can take part in
a meeting to ask questions and speak in the debate.

Visits. From March to May, excursions to the JINR
laboratories guided by the Institute’s leading scientists were
organized for pupils from Tver, Dmitrov, Dubna, and from
schools and lycea of Moscow. On 23 May, an excursion to
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Wucruryta nuis wkonsHukoB Tepu, Jimurposa, JIyOHsI, a IlonroroBka M NMoBbIlIeHHe KBadu(ukanuu pado-
TaKXKe psJa MIKOJ U JHLieeB MOCKBBI B COIIPOBOXK/ICHUU Be- yux, UTP u cayxammx. 23 masg 20 pykoBomsmux pabot-
aymux yuensix OSSN, 23 mas s cTyaeHToB 4-ro Kypea HUKOB U cnenuaimnctoB OMSN mpomumn mpenarrecTamnu-
MU®U opranuzosana sxckypeust B JISIP (b. H. ['ukain). onnyro noaroroky B AHOO HIILICIT «2Queprus» u 6putn
17-18 ntonst it 20 yqammxcst GU3NIECKOTo KpyKKa aTTecToBaHbl B TeppuTOpHanbHON AaTrTEeCTALMOHHON KO-
mkonbl uM. JIx. Kennenu (bepiun) opraHn3oBaHbl JIEKIUU Muccun PocTexraazopa 1mo mpoMbIIUIEHHON 0€301macHOCTH
n skckypeun B JISIP (A. T ITonexo), 8 IH®, JIAII (I B. Mu- OTTaCHBIX MTPOU3BOJICTBEHHBIX OOBEKTOB.
usiH, C. B.11IBuakwuit), sxckypcun Ha JIBuH (M. I Canox- Hns 24 pykoBomsdmux paOOTHUKOB M CIICITHATINCTOB
HuKoB) U Ha HykinoTpoH (/. K. [Ipsidnos). B naboparopun OUSIN 30 mast ObIIIO OpraHU30BaHO OOy4YeHHe B 0Opa3o-
¢usnueckoro npaktukyma YHI[ mpornmm npakrtuueckue BaTeabHOM IeHTpe «JlyOHa» mo mporpamme «IloxkapHo-
3ansiTus 1 Jiekiuu (M. A. JlomadeHKOB). DKCKypCHU HEMEll- TEXHUYECKUM MUHHMYM» W aTTe€CTallds B KayeCTBE JIULL,
KHX IIKOJbHUKOB IPOBOJSATCS B JIETHEE BPEMs YK€ TPETHH OTBETCTBEHHBIX 3a MOXKAPHYIO 0E30MaCHOCTb.

rox (kyparop noesaku — X. Hleddurok, JTHD).

Jy6Ha, 25 urons. Opraauzatops! U ciymareny mkoinsl OUSAV-LEPH mis yaureneit dusnku u3 crpan-yuactaun OSSN

F
4

Dubna 25 June. Organizers and students of the INR-CERN school for physics teachers from JINR Member States

the FLNR (B. Gikal) was held for fourth-year students from Advanced Training and Qualification Improvement
MEPI. of Workmen, Engineers, Technicians and Staff Mem-

On 17-18 June, lectures and excursions to the FLNR bers. On 23 May, 20 JINR executives and specialists passed

(A.Popeko), FLNP, DLNP (G.Mitsyn, S.Shvidky), and preliminary certification at the Independent Noncommer-
’ . ’ ’ cial Educational Organization Scientific and Production

Center of Personnel Certification “Energia” and were certi-
fied by the Territory Certification Commission of the RTN
on industrial safety at hazardous industrial facilities.

On 30 May, 24 JINR executives and specialists were

excursions to DViIN (M. Sapozhnikov) and Nuclotron
(D.Dryablov) were organized for 20 students from the
Kennedy School physics group (Berlin, Germany). In the
UC laboratory of practical physics, workshops and lectures

(I. Lomachenkov) were held. Excursions for German pupils trained at the Educational Center “Dubna”, where they fin-
have been organized in summer for three years (trip super- ished the programme “Basics of Fire Safety”, and were cer-
visor — Kh. Shefftsyuk, FLNP). tified as responsible for fire safety.

I | 10| | —
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IpuHMIbI KBAaHTOBOU BeeieHHOM

OnHUM U3 caMbIX IIABHBIX PE3YyJIbTaTOB HCCIIEIOBA-
HUH B acTpodusuke u kocMoioruu XX B. ObUIO IOsIBIIE-
HHUE JIaHHBIX HaOJIONEHNH, CBHICTENBCTBYIOMINX O Hd-
yane Bcenennoit. OOIMIENPUHATO CYUTATh, YTO B KOHIIE
XX B. ¥ B Havaje HbIHEUIHETr0 MOSBHIKCH HOBbIE (DAKTHI,
TOBOPSIINE O TOM, 4TO cHavasia Beenenunas Obuta nycmou.
Bcenennas BMecTe ¢ ee Marepuel BOZHHUKIIA M3 HUYE2O.
BosHukHOBEHME U3 Huuezo (T. €. U3 BaKyyMa, Ha A3bIKE CO-
BPEMEHHOU (DU3MKH) MOXKET OBITh OMHMCAHO MOCPEICTBOM
KBAaHTOBAHUs TpaBUTAlMOHHOrO Tois. CrenoBaresbHO,
TEopus TPABUTALINH, 4AEKBAaTHO ONHMCHIBAIOIIAs] BOSHUKHO-
BeHHe BceneHHoH, omKkHa ObITh K8aHM 0801 C TIOCTYIaTOM
CYLIECTBOBaHUS 6aKYyMa KaK COCTOSIHUS C HaMMEHBbIIEH
sHepruedl. Kak mokasano B MoHOrpaduu IoJ Ha3BaHHEM
«ITpuHunel kBaHTOBOM BCeenenHoi», BhileAIIeH Ha pyc-
CKOM s13bIKe 19 nioHs B n3narenbeTBe «JlamOepT AkaneMuk
[Mabnumuary B OPI, BO3MOXHOCTH TOCTPOCHHS TaKOM
KBAaHTOBOM TEOpUH TpaBUTAIMM HEU30EKHO BO3HHUKAET,

€CJIN KITACCHYECKYIO TEOPHIO TPABUTALINH TTOCIIEI0BATEIb-
HO BBIBECTH KaK COBMECTHYIO HEJIMHEHHYIO peaii3alliio
koH(MOpMHOH 1 adHUHHON CHUMMETPHI TOCPEACTBOM AH(D-
(epennmansubix Gpopm Kaprana u 3areM KBaHTOBATh B TEp-
MHHaX 3TuX HopMm.

B pamkax 3710l COBMECTHOIN HEJIMHEHHON peanu3auu
KOH(GOPMHOI 1 adpUHHON CUMMETpUI JaeTcsi HHTepIpe-
TalMs TIOCJIEIHUX KOCMOJOTMYECKNX HaOIIOAaTeIbHBIX
JIAaHHBIX IO CBEPXHOBBIM, aHM30TPOIIMU TEMIIEPATyphI pe-
JIMKTOBOTO M3ITyUeHHsI, @ TAK)Ke CIIEKTpa Macc 3JIEKTpocia-
Ob1X 0030HOB, BKJIIOUAsl YaCTHIIBI XHUITCA C Maccol B MH-
teppaie (130+15) I'3B. Bee atu HabmromarenbHbIC U KC-
TIEpPUMEHTAIbHBIE (DAKTBI CBUACTEIBCTBYIOT O JOMHHAHT-
HOCTH BaKyyMHOI1 sHepruu. [1pu ycaoBiM TOMUHAaHTHOCTH
BaKyyMHOH sHeprun Kasummupa B mycToM NpOCTpaHCTBE
MIPUHIMI MUHAMAaJBbHOTO feiicTBus Ilnmanka ompenernser
3HAUCHNE KPACHOTO CMEICHHMS zl~1015 U €ro CKOpoCThb
B HauaJbHbIH MOMEHT pokaeHus Bcenennoil. HauanbHble

V. N. Pervushin, A. E. Pavloy

Principles of Quantum Universe

One of the main results of research in astrophysics and
cosmology in the 20th century was the revelation of obser-
vational data testifying to the Beginning of the Universe.
It is generally accepted that at the end of the 20th centu-
ry and at the beginning of the present one there appeared
new facts proclaiming that the Universe was void at the
Beginning. The Universe, together with its matter, arose
from nothing. This genesis from nothing (i.e., from the
vacuum in modern physics language) can be described by
means of quantization of the gravitation field. Hence, the
theory of gravitation adequately describing the Universe
genesis is to be quantum with a postulate of the existence
of the vacuum as a state of energy minimum. The present
monograph (V. N. Pervushin, A. E. Pavlov. Principles of
Quantum Universe. Monograph. 2013. Lambert Academic
Publishing, Saarbriiken, Germany. 423 pp. ISBN:978-3-
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659-41551-7) is devoted to construction of such a quantum
theory of gravitation. A possibility of the quantum theory of
gravitation appears if the initial classical theory of gravita-
tion is to be derived consequently as a joint nonlinear re-
alization of conformal and affine symmetries by means of
Cartan differential forms and then to be quantized in terms
of these forms.

In the framework of the joint nonlinear realization of
conformal and affine symmetries the interpretation of the
latest cosmological observational data of Ia Supernovae,
anisotropy of the primordial radiation temperature and the
mass spectrum of electroweak bosons, including the Higgs
particle mass in the expected region ~(130+15) GeV, is
given. All these observational and experimental data tes-
tify to the vacuum energy dominance. Under the condition
of dominance of the vacuum Casimir energy in the empty
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3HAYEHHsI KPACHOTO CMEILEHUS U €r0 CKOPOCTH 334a10T He-
PapXUIO0 SHEPTeTUYECKUX MACIITA00B, BKIIFOYAsi COBPEMECH-
HbIC 3HAUCHHS Hapamerpa XaOOia, TeMieparypbl pPejuK-
TOBOTO M3JIy4eHUs], MaciiTada Mmacc CTaHIapTHON MOJIEIH
JJIEMEHTAPHBIX YACTHI[ ¥ 3HAUCHHE TNIAHKOBCKOI MaccChl B
COOTBETCTBUH C HAOIIOAATEILHBIMU TaHHBIMU. B coBMeCT-
HOW HENMHEHHOW peann3anuy KOHPOPMHON u adPpuHHOMI
CUMMeETpHil eicTBus rpaBuTanuu U CTaHaapTHOH Moje-
JIM JIEKTPOCIab0ro B3aUMOICHCTBHSI OIIMCHIBAIOT CUCTEMY
CKaTBIX OCIHJUIATOPOB C HECOXPAHSIOIUMUCS YHCIAMU
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Souwwy Lty

3allOJIHEHNs] TPAaBUTOHOB M dacTul] Xurrca. BakyymHas
sHeprusi Kasumupa sBisieTcsi HICTOYHHUKOM WHTEHCHBHOTO
KOCMOJIOTHYECKOTO KBAaHTOBOTO POXKJCHUSI IPAaBUTOHOB U
UEKTPOCIA0BIX O030HOB, B TOM YHCIIE M YaCTHL XUITCA, B
nycroit Beenennoii B Teuenne 10712 ¢. Pacmans anexrpo-
cra0bIX 0030HOB JAlOT MaTepUaIbHOE COAEPIKAHUE COBpe-
MeHHOHU BceneHHOi, BKIIIOUast peJIMKTOBOE M3IIyYEHHE U €€
OapuoHHYI0 acuMMeTpuio. KHUra OCHOBaHa Ha pe3ylbra-
Tax, MOJy4YEHHbIX aBTOPAMH U OITyOJIMKOBaHHBIX B [ 1-8].

B 700 TR0y
Anescanp Mancs

MpuHUMNBI KBAHTOBOM
BceneHHomn

space the Planck principle of minimal action defines the red
shift value z1~1015 and its velocity at the initial moment of
the Universe’s birth. The initial data of the red shift and its
velocity set the hierarchy of the energy scales, including the
Hubble parameter, primordial radiation temperature, mass
scales of the Standard Model of elementary particles and
the Planck mass, in accordance with the observational data.
In the joint nonlinear realization of conformal and affine
symmetries the actions of the theory of gravitation and the
Standard Model of the electroweak interactions describe a
system of squeezed oscillators with non-conserved num-
bers of occupations of gravitons and Higgs particles. The
vacuum Casimir energy is a source of intensive cosmo-
logical quantum creation of order 1088 gravitons and elec-
troweak bosons, including Higgs particles from the empty
Universe during the first 10712 s. The products of decay
of the electroweak bosons give the matter contents of the
present day Universe, including primordial radiation and its
baryon asymmetry. The book is based on results published
by the authors in papers [1-8].
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CnuH-QIyKTyauMOHHbIA MEXaHU3M
BbICOKOTEMIIEPATYPHOM CBEPXNPOBOAUMOCTH

B Kylparax

Hecmotpst Ha HeObIBaIyl0 aKTHMBHOCTb B HCCIIEOBA-
HUU BBICOKOTEeMIIepaTypHoi cBepxmnposoanmoctu (BTCII)
B MEIHO-OKCH/IHBIX COCIMHEHHSX (Kylparax) Iocjie ee
otkpeiTus beanopuem n Mromnepom [1] B 1986 1, o cux
IIOp OTCYTCTBYET OOIIEHPHUHATAs] TEOPUSI ITOTO SIBICHMS.
Bbu10 MpeioxKeHO HEeCKOJIIbKO MEXaHHW3MOB OOpa30BaHUS
KyIEpPOBCKHUX Iap C 3apsijioM 2¢ B CHHIVIETHOM COCTOS-
Huu (S = 0), u3 KOTOpBIX Hanbosee BEPOSITHBIMU SIBIISIFOT-
csl 3JeKTPOH-(GOHOHHBIH (D) U CHUH-PIYKTyallHOHHBIN
(CD) mexanm3msl [2]. OqHaKo M30TOMHIECKUN dPPEKT B
Kynparax Hpy ONTHMaJIFHOM JITUPOBAHWU (MaKCHMallb-
HOI TemIepaType CBEpXIpoBOAMMOCTU 1) HeoObI4ailHo
MaJl, 4TO CTaBUT MOJA COMHeHHe uncto DD-mexanusm [3].
OcnoBHas kputnka CO-mexaHW3Ma OCHOBaHA Ha CIIa0oM
WHTEHCHBHOCTH CIMHOBBIX (DIIyKTyalnid, HaOII0MaeMbIX B
HEHTPOHHBIX DKCHEPUMEHTaX IPH ONTUMAaJIbHOM JIETHPO-
BaHUU. B HETaBHUX dKCTIEpUMEHTax [4] 1o Heynpyromy pe-

N. M. Plakida

30HAHCHOMY PacCEsIHUIO PEHTI€HOBCKUX JyUYell B LIMPOKOH
o0ITacTH JIeTHpOBaHUs OBLIH OOHAPYKECHBI CITHHOBBIE BO3-
Oy>XJIeHHs C TUCTIEpPCUEl U MHTEHCUBHOCTBIO, OJIM3KUMH K
anTudeppoMarauTHbIM (AD) CIMHOBBIM BOJIHAM B HEJICTH-
POBAaHHBIX KyINIPaTax, YTO OTBEPTAET 3Ty KPUTHKY.

I'maBHas mpobiema npu TEOPETHIECKOM OTIMCAHNH Ky-
IpaToB 0OYCIIOBJIEHA CHIIBHBIMHU JJICKTPOHHBIMU KOppEJIsi-
OUAMH, YTO HC IIO3BOJIACT UCIIOJIb30BATh JJI1 HUX le/I6J'II/I-
JKEHHUE O/THOYACTUYHBIX BO30YXICHUI U CTaHIAPTHYIO 30H-
HYIO TEOpHI0. B yacTHOCTH, PH MOJIOBUHHOM 3aII0JIHEHUHT
(OMH BIIEKTPOH HA y3eJI PEIIETKH) B TPOTUBOPEUNH C 30H-
HOM Teopuelt Kynparsl — He MeTalbl, a AD-U30ITOpEI ¢
3aI0JIHEHHOM 30HOM OJJHOYACTUYHBIX COCTOSIHUM U IyCTOH
30HOM JABYXYaCTUYHBIX COCTOSIHMH. Jluasnekrpuueckas
meab 0OyCIIOBJICHA CHJIBHBIM KYJOHOBCKHM B3aHMOJICH-
CTBHEM Ha y3nax Meau U ~ 8 3B, 3HaUMTENbHO NMpeBbIIIa-
FOIMM KHHETHYECKYIO SHEPTHIO 3JIeKTpoHOB f ~ 0,4 3B.

Spin-Fluctuation Mechanism of
High-Temperature Superconductivity in Cuprates

Despite intensive studies of high-temperature super-
conductivity (HTSC) in copper-oxide compounds (cu-
prates) after the discovery by Bednorz and Miiller [1] in
1986, a commonly accepted mechanism of this phenome-
non is not still available. Several mechanisms of Cooper
pair formation with charge, 2¢ in the singlet state (S = 0)
were proposed, among which the most probable ones are
the electron-phonon (EP) and spin-fluctuation (SF) mecha-
nisms (see, e.g., [2]). However, the isotope effect in cuprates
at an optimal doping (at the maximal temperature of super-
conductivity 7..) is extremely small, which makes a purely
EP mechanism of pairing doubtful [3]. The main argument
against the SF mechanism is based on weak intensity of SF
observed in neutron scattering experiments at the optimal
doping. However, in recent resonance inelastic X-ray scat-
tering experiments [4] spin excitations with the dispersion
and spectral weight similar to those of antiferromagnetic
(AF) spin waves in undoped cuprates were observed in a
broad region of doping, which dismissed this criticism.
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The main problem in the theory of cuprates is related
to strong electron correlations, which precludes from using
a single-particle approximation and the conventional band-
structure theory. In particular, contrary to the band theory,
at half-filling (one electron per lattice site) cuprates are not
metals but AF insulators with the filled singly-occupied
band and empty doubly-occupied band. The insulating gap
is induced by a strong Coulomb interaction on the copper
sites U ~ 8 eV much larger than the electron kinetic en-
ergy ¢~ 0.4 eV. Therefore, in the theory of cuprates the
two-subband Hubbard model should be considered with
the singly-occupied and doubly-occupied bands described
by composite Hubbard operators. The Hubbard opera-
tors obey complicated commutation relations resulting in
a specific kinematic interaction of electrons. To elucidate
the mechanism of HTSC in cuprates, we consider in [5] the
extended Hubbard model in the limit of strong correlations
(U> 1) where intersite Coulomb repulsion V;; and suffi-
ciently strong EP interaction 8ij~ 2 eV are also taken into
account. In the case of d-wave pairing, EP interaction is
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[TosTomy Ui ommcaHusi KynparoB HEOOXOAMMO paccma-
TPUBATh JABYX30HHYIO MOJIeNb Xab0apaa Ijisl OJHOYACTHY-
HBIX ¥ JIBYyXYaCTHYHBIX COCTOSIHUH, HCIIONB3Ysl TEXHHUKY CO-
CTaBHBIX OIIEPATOPOB — OIepaTopoB Xabbapaa. DTu orme-
paTopbl UMCIOT CJIOKHBIC KOMMYTAallMOHHBIEC COOTHOIICHU,
NPUBOJISIINE K CIICIU(DUUSCKOMY KUHEMAMUYECKOMY 830U~
Mooeticmeuto 3MeKTPOHOB. UTOOBI MPOSCHUTh MEXaHU3M
BTCII B kymparax, B Haimield padore [5] MbI paccMoTpenu
pacimpeHHyo MoJieNb Xab0apaa B mpeiene CUiIbHBIX KOp-
pemsiuii (U > t), yYUTHIBAIONIYIO TAKKE MEXKY3€IbHOE Ky-
JIOHOBCKOE OTTAJIKUBaHHUE Vij M JIOCTAaTOYHO CHIBbHOE DP-
B3aUMOJICHCTBHE g;; ~ 2 »B. B cirydae d-BoHOBOTO criapu-
Banus D®d-B3auMOICHiCTBUE OKa3bIBACTCS MOJIABICHHBIM,
B TO BpeMsi KaK JOCTATOYHO CHIIBHOE KUHEeMAMUYECKOe
e3aumodeticmsue co CUH-PIYKTYallHOHHBIM MEXaHU3MOM
MIPUBOJIUT K BHICOKOTEMITEPATYPHOM CBEPXIPOBOIMMOCTH.
PaCH.II/IpeHHaH Mojieb Xab0ap/ia umeeT BujI

U
Z ij l(f Jo‘ (7>ZNJ'GNJ'E+
1,0
LY v

1
i#] iJ
IJie MAaTPHIIA f;; OMICBIBACT MEPECKOKH JIEKTPOHOB CO CITH-
HoM 0 =+ (1/2) mexay OGmmkaiimnmu (4; = 1) ¥ ClIe/LyIo-
IUMU (tij =1") ysnamu pewerku (i,). Bzanmonelicrue
JJIEKTPOHOB OIPENEIAETCS ONHOY3€NbHbIM U > | U MeXy-

3€JIbHBIM Vij KyJIOHOBCKMM B3aumojencTsueM u DD-p3au-
MOJICHCTBHEM 8jj © KOJICOAQHUSIMU PEIICTKU U - YuureiBas
IBe Xa00apI0BCKHE MOI30HbI, ONIEPATOPhI BIEKTPOHOB &) ;s
3aMMChIBACM 4epes3 oreparopbl Xabbapma Xi“ﬁ JUTSL OJTHO-

gacTHuHbIX (N;; = 0) u gBydactuunsix (N, = 1) cocros-
HHI: _ . 0o 0‘2
g = dig(1 = Nig) + aiNiz = X;7 + X; Q)
Nig = a;am, 0=-0.

[oncrapmnss (2) B (1), cocTaBuM ypaBHEHUS ABIKCHHS
TUTS onepaTopOB Xab60bapna

liXO‘Z [ g5 Qg ]
= UX? = 2 (Vi + 8imtn) X +
822 XUZ 20_321 XOG
+Zf,-m ;( ioo"m ioo"m ) G
m

02 (00 20
~xP2(X30 + 20X20)
I71e KOMMYTallMOHHBIE COOTHOILIECHUS MJIsi OIleparopoB
Xab0ap/a mpUBOJIAT K MOSIBICHHUIO OMIEPATOPOB 003EBCKOTO
+
THIIA — YMCIIA YacTul N; ¥ CliMHa Siz, S

N.

(71 + sf)ad,g £ 576,
N

321,=<—+SZ)5 ~ 596,

oo 2 oo

N; = X7 1+ 2X#2, §F =
o

22
Bzaa’ -

olxp7 X7, 57 =x07,

suppressed, while strong kinematic interaction with SF re-
sults in high-temperature superconductivity.
The extended Hubbard model reads:

Z ldajd+<(2]>ZMGME+

+<2)1§1VUNN +Zgl]Nu

where the matrix L describes hopping of electrons with
spin ¢ =+ (1/2) between the nearest (tl-j =t) and next
(t; = t") lattice sites (i, /). Interaction between electrons is
defined by the single-site U > t and intersite Vij Coulomb
repulsion and EP interaction g;: with lattice displacements
u;. By taking into account two Hubbard subbands the
electron operators ;,; are written in terms of the Hubbard

(M

operators XIQB for the singly-occupied (N, = 0) and the
doubly-occupied (N, = 1) states:
_ _ — 0 02
tig = tig (1 = Nig) + aisNig = X;7 + X7~ ©)
T
Nig = @505 0=-0.

Introducing (2) into (1), we write down the equation of
motion for the Hubbard operators

LiX‘T2 [aT H]

10} IU IO"
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2 2
Xf Z( im m + gimum)xlq +
22 2 21 10
Z<Bldd XZ 263100 de ) -
+ z tim N
~ X2 (x30 + 20X20)
where the commutation relations for the Hubbard compos-

ite operators result in emerging of the Bose-like particle
number N; and spin S?, S7* operators:

(€)

N,

B2, = (7 - SZ>5 +S870,=,
N,

B2, = (7 + sz)a —598,~,

N, = %jxf‘f + X7, SF = o] X7 - X77], ST = X7,
which determines the kinematic interaction proportional to
the kinetic energy ;; with a characteristic value 7 ~ 0.4 eV.

Using equations of motion similar to (3), we obtain a
self-consistent system of equations for the normal Green
function (GF) and the anomalous GF for Cooper pairs.
Within the strong coupling Eliashberg theory an equation
for the superconducting gap function ¢(k,w,) and 7, can
be written in the form:
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OIIPEeNeIIIOIIUX KUHeMamuieckoe 63aumooeticmeue, mpo-
NOPLHUOHAIBHOE KHHETUYECKON dHEpruu L XapaKTepHOU
BeJnuuHOU £ ~ 0,4 5B.

[Monb3ysice nanee ypaBHEHHMSMH JABWOKeHHs THMa (3),
MOJIy4yaeM CaMOCOINIAaCOBAaHHYIO CHCTEMY YpPaBHEHUH Uis
¢ynkmmit I'puna (PI') B HOpMANIBEHOM COCTOSIHUM M aHO-
ManbHbIX @I kynepoBckux map. B pamkax teopuu cuib-
HOW cBsi3W Dnmambepra HaXOAUM ypaBHEHHE ISl CBEPX-
HpOBOL[HHleﬁ wenu ¢(k,w,) u 1.

ok _ @(q’wm)
ok, wp)= N%% O Z(@0,) P+ [e()+X(0,0,,)
J(k—q) -

V(k—q)~[ () P 25 (k=0 0,~ @) +]

+ | g(k - q) |2xph (k —q, W, wm)
rne J(q) u V(q) — A® 06MeHHOE B3aUMOJICHCTBHE U MEXK-
y3€eIbHOE KYIOHOBCKOE OTTAIKUBAHHE, HE 3aBHCSIIHE OT
SHEPIUH PACCESHUS, B TO BPEMS KaK BSaI/IMO,I[CI/ICTBI/IG DIIEK-
TPOHOB CO CIIUHOBBIMH B03GyskaeHnsvMu ~ |£(q) > u poro-
Hamu ~|g(q)f® ompemensercs YACTOTHO-3aBHCAIIAME
(GYHKIMAME, CIIMHOBO# 1 ()OHOHHOU BOCIIPUMMYUBOCTIMU:

Xt (4,0) ==((Sq1S_g)),» )
Xon (€, 0) == (g 1u_g)),-
Oyukuun Z(q,w,) 1 X(q,w,) ONPEACIAIOT NEPEHOPMH-
POBKY CIIEKTPa SJIEKTPOHOB &(() B HOPMAIBHOM COCTOSI-
uun, rie 1/7(q,w,,) — KBa3n4acTUYHBIN BEC.

“4)
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JIyist BBISICHEHHMST pOJIM Pa3JIMYHBIX B3aUMOJCHCTBUHI B
CBEPXIPOBOJISIIEM CIAPUBAHUHM PACCMOTPHM ITPUOIHKE-
HUe c1aboi CBsI3U B ypaBHEHHU (4), KOTIAa MOKHO TIpEHe-
Opeyb epEeHOPMUPOBKOM CIIEKTpa B HOPMAJIBHOM COCTOSI-
nu, Z(q,w,) = 0, X(q,w,) = 0, a BOCIpuUMUIHBOCTH (5)
OepyTcs B cratudeckom npesene, @, = 0. B srom npubnu-
JKEHUM YpaBHEHHUE JUIS LIEIH C d-BOJHOBOM CHMMeETpHEi
@(k) « 7(k) = (cosk, — cos ky) MPUHUMACT BUJI

1=Y[n(qF tanh(e(q))x
q

1
2e(q) 21,

X{ T =V~ tq) Pig + Vpp ) (6)

31ech KOHCTAaHTHl ONpenensorcs L = 2 TapMOHHKaMHU
B3aMMOJICHCTBUI B (4):
Vo= SVicosky A= Xt (K)cosk,
k k (7)
Vep = 2| &k Potpn (K) cosk,.
k

Berunciaenne 3TuX mapaMeTpoB ISl OTPEEIICHHBIX
Mozierieil B3auMOJCHCTBHS [5] laeT Clie/lylolue OLeHKHU:
J=0,15 5B, V.= 0,2 5B, Vep ~ (0,8 3B. OrmeTuM, 4TO
B YacTO WCIIOIBb3YEMOM NPHONMKCHUH CPETHETO IO
J - VC < 0 ¥ cBepXIpOBOANMOCTH IOJABJICHA (HET pele-
HUM THMa PEe30HUPYIONNX BaJCHTHBIX cBs3el [6]). CruH-
(hITyKTyanmMOHHBIA BKJIAA B (6) OKa3bIBACTCS MOJIOKHUTEIb-
HBIM, TaK Kak X (k) umeer ocrperii mMakcumym mpu AD

P4 Dpm)
[0nZ(a:0)F+ [e(@)+X (.,
J(k=q) = V(k=q)=[1(q) Prtgp (K=, @~ @,,)+

+]g(k—q) ‘2Xph(k —q, W~ )
where J(q) and V(q) are the AF exchange interaction and
intersite Coulomb repulsion which do not depend on the
scattering energy, while electron interactions with spin fluc-
tuations ~ |#(q)[* and phonons ~ | g(q)[* are determined

by the frequency-dependent functions, the spin and phonon
susceptibility, respectively:

pkwy)= XY

q m

“4)

Xt (4,0) ==((Sq1S_g)),» )
Xph (q,w) = —((uq| u_q>>w.
The functions Z(q,w,) and X (9, ®,) determine the re-

normalization of the electron spectrum &(q) in the normal
state where 1/Z(q,w,,) is the quasiparticle weight.

To elucidate a role of various interactions in the super-
conducting pairing, we consider a weak-coupling approxi-
mation in Eq. (4) when the spectrum renormalization in the
normal state is neglected, Z(q,,) = 0, X(q,®,) = 0, and
the susceptibilities (5) are taken in the static limit, o, = 0.
In this approximation Eq. (4) for the gap function with the
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d-wave symmetry, ¢ (k) o 77(k) =

the form:
L= Sl o gy 52
q

X{ T =V~ tq) Pig + Vpp ). (6)

Here the coupling constants are defined by the L = 2
harmonics of the interaction in Eq. (4):

Vc = ;VkCOSkx, Xt = ;xsf(k)coskx,
Vep = Zk:|gk \2;(ph(k)coskx.

Calculation of these parameters for particular models
of interactions (see Ref. [5]) gives the following estima-
tions: J = 0.15 eV, V ~ 0.2 eV, V ~ 0.8 eV. Note that in
the frequently used mean-field approx1mat10n J— V <0,
and superconductivity is suppressed (in particular, there is
no resonating valence bond solution [6]). Spin-fluctuation
contribution in (6) appears to be positive since x (k) has
a sharp maximum at the AF wave vector Q = (7, 7), and
integration over k in Eq. (7) gives Xy < 0. This results in
attraction in the spin-wave channel with a large coupling
constant V; ~ —4t7 ~ 2 eV for t = 0.4 eV .

(cosk, — cos ky) takes

1
2e(q)

()
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BOJIHOBOM BekTope Q = (7, 7), n unTerpuposanue mno k
B (7) naer X < 0. B pesynsrare B CIIMH-BOIHOBOM KaHa-
Jie BO3HUKACT MPUTSDKEHUE ¢ OOINBIION KOHCTAHTOM CBS3H
st ~ -4ty ~ 2 9B ma t = 0,4 3B.

Ha puc.1 cpaBuuBarorcs 7., BBIYHCJIECHHBIE B IIPU-
OmKkeHHH clilaboi cBsizn (6) W CHIIBbHOW CBsizm (4), TIe
CIUIONIHAS TMHUA ONIPENeNseT 1. Ipu yueTe BCeX BKIAIOB,
HITPUXOBas — MpH y4yeTe ToiapKo CD-BKIaa U IITPUXITYH-
KTHpHAas Ha JIeBOM maHemn — OD@-BkiIaja. YMEHBIICHHE
1T, B cmy4ae CUIIBHOM CBA3M (4) HA HOPANOK 10 3HAYCHHUI
1.~0,02¢=100 K 06ycn0BneHO CHILHOH MEPEHOPMUPOB-
KO KBa3M4aCTUYHOTO Beca 3a cueT Z(q) ~ 3 mis 0 < 0,25
(puc.2), B pesyabrare yero Toiabko DP-B3anmopeiicTBue
JaeT HU3KyI0 7., He IIOKa3aHHYI0 Ha IPaBoii naHenu puc. 1.

Puc. 1. 3aBucumocts 7. OT KOHIIEHTPAIMH JBIPOK 0: B npubnu-

skeHu (6) (ciiesa) u (4) (crpasa)

T.F 0.3
0.2: T.[
i 0.2;
0.1 I
- 0.1 C
[ Pl LNy 1 L . 1 . 1 .
0 0.1 0.2 03 0 0 0.1 02 0 03

Fig. 1. T,. dependence on the hole concentration 0: by Eq. (6) (left
panel) and Eq. (4) (right panel)

In Fig. 1, we compare 7. computed in the weak-cou-
pling approximation (6) and in the strong-coupling theo-
ry (4). The bold line shows 7. when all contributions are
taken into account, the dashed line refers for the SF con-
tribution only and the dash-dotted line in the left panel re-
fers to the EP contribution only. The reduction of 7. in the
strong-coupling theory (4) by an order of magnitude down
to 7.~0.027~100 K is related to strong renormalization
of the quasiparticle weight, Z(q) ~ 3 for 0 < 0.25 (see
Fig.2). This results in a low 7. not shown in the right panel
of Fig. 1.

The wave-vector dependence of the superconduct-
ing gap in the Brillouin zone is close to the conventional
d-wave symmetry and its energy dependence reveals an
important role of high-energy spin-fluctuation excitations
in the superconducting pairing in agreement with experi-
ments [5].

In summary, within the developed microscopic theory
we propose a new mechanism of HTSC in cuprates induced
by kinematic interaction of the Hubbard operators in the
limit of strong correlations, which results in electron pair-
ing mediated by spin fluctuations with a large coupling con-
stant.

AT THE LABORATORIES OF JINR
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3aBHCHUMOCTb CBEPXIPOBOJSAILEH LIEIH OT BOJIHOBOIO
BEKTOpa B 30He bprrosHa Onu3Ka K CTaHAapTHOH d -BOJI-
HOBOM CHMMETpPHH, a SHEPreTHUECKast 3aBUCUMOCTD ILEITN
MTOKa3bIBAET CYIIECTBEHHYIO POJIb BHICOKOIHEPTETHUECKIX
CHMHOBBIX (DIyKTyallMii B CBEPXIPOBOASAIIEM CIApUBAHUN
B COTJIACHU C DKCIIEPUMEHTOM [5].

Takum 06pa3om, B paMKax pa3BUTOH HAMH MHUKPOCKO-
MUYECKON TEOPUU MpEeNoKeH Hosbviti mexanusv BTCII B
KyTiparax, 0OyCIIOBICHHBIH KuHeMamuiecKum 63aumooel-
cmeuem OTnepaTopoB Xabbapaa B Mpemesie CIIBHBIX KOp-
penAIil ¥ capuBaHUEM 3JIEKTPOHOB 3a CYET CIIMHOBBIX
(rykTyanmii ¢ 60JIbIIONH KOHCTAHTOH CBA3M.

Puc. 2. 3aucumocts Z(q,0) nis 6 = 0,05-0,35

5
Z(q)
4

Fig.2. Z(q,0) for hole concentrations 6 = 0.05-0.35
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Kpyriuas apeiipoBasi crpoy-kamepa

JJIst pa0do0ThI B BAKyyMe

Lenp Hacrosimel paboThl — CO3aHUE JICHCTBYIOIIECH
B BaKyyMe Kpymioi kamepbl (puc.l) n3 TOHKOCTEHHBIX
MalIapoBBIX TPYOOK (CTPOY), TONHOCTBIO COOMPAEMBIX
BHE Kamepsl [ 1]. Takasg kamepa uMeeT BaKHbIC IPEUMYIIIe-
CTBa IepeJ] KaMepoi NpsiMoyrosiibHON GopMbL. Y Hee oTCyT-
CTBYIOT MEPTBBIC 30HBI B YIJIaX, OHA TpeOyeT CyIeCTBEHHO
MEHBIIE JOPOTOCTOAMINX TPYOOK M HE HYXIAeTcs B JO-
IIOJIHUTEJIBHOM Hecyllleld KOHCTpyKuuu. Takue Kamepsl,
HMEIOIIHE MaJioe KOJIMYECTBO BEIIECTBA BJOJIb ITy4YKa, BOC-
TpeOOBaHBI JUIs SKCIIEPHUMEHTOB 110 U3Y4YEHHIO OYCHb peli-
KHX IIPOIIECCOB, MPOBEICHNE KOTOPBIX B HACTOSIIIIEE BPEMSI
IUIAaHUPYETCA B HECKOJIBKUX SAJICPHBIX HECHTPAX MUpa.

[peiidoBbie TpyOKH M3 Maiinapa TOMIUHON 36 MKM
u auamerpoM 9,80 MM H3roTaBIMBAJHCh YIBTPa3BYKO-
BOI CBapKoil BIONH 00Opa3yromielil. YCTaHOBKA U TEXHOIIO-
THs CBapKu TpyOok Obutu pa3zpadoransl B OMSUN. Uccre-
JIOBaHME TAKUX TPYOOK IMOKa3as0, YTO X BHICOKOH MPsSMO-
JMHEHHOCTH B KaMepe MOKHO JOCTHYb TOJIBKO IIPU CTPOTO
KOAKCHAJIbHOM PACHOJIOKEHHH TPYOOK B HAKOHEUHHKAX.

HpetidoBbie TpyOkH B pabOTE MOTHOCTHIO COOMPATTUCH
BHE KaMephl, BKJIIOYasi U aHOAHYIO IIPOBOJIOKY (pHC.2).
[Ipn sTOM M3rOTOBNICHNE KaMephl U COOPKY TPYyOOK MOX-
HO TIPOBOJIMTH HE3aBHUCUMO M TIAPAJUICIIFHO, YTO TI03BOJISIET
TECTHPOBATH TPYOKHM 3apaHee W COKpalaeT BPeMsl MOITHOM
coopku. TpyOku B Kamepe YIUTOTHSIOTCS Oe3 Kies, Ba-

G. D. Alexeev, L. N. Glonti, V. D. Kekelidze, V. L. Malyshev,
A. A. Piskun, Yu. K. Potrebenikov, V. K. Rodionov,
V.A.Samsonov, V. V. Tokmenin, S. N. Shkarovskiy

The Round Straw Drift Chamber

Operating in Vacuum

The goal of this work was to design a round straw
(thin-wall tube) drift chamber operating in vacuum (Fig. 1)
with drift tubes independently assembled and mounted in
the chamber as the best alternative to the rectangular detec-
tor [1].

There are no dead zones in the corners; consumption
of expensive tubes reduces = 25% and it does not need
an additional load carrying structure. Such chambers are
designed in several nuclear centres and can be applied at
the study of very rare decays where minimal energy loss is
important.

The straw tubes used in this work were manufac-
tured with 36 um flexible Mylar film with inner diameter
9.80 mm, using ultrasonic welding along the generatrix.
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The welding device and methods were developed at JINR.
The investigations with tensioned tubes have shown that it
is possible to obtain their high linearity only with the initial
coaxial location of the tubes in the end plugs.

Drift tubes with end plugs, anode wires and spacers
were completely assembled outside the chamber (Fig.2).
For tube assembly we used “self-centering” hexagonal
bushes and spacers (with the anode wire running through).
They increase precise setting of the anode wires and tubes.
The chamber manufacture and tube assembly can be per-
formed independently and in parallel; this sufficiently re-
duces the total time of chamber manufacturing and allows
tubes to be tested outside the chamber. Tubes in the cham-
ber are sealed with the O-rings without gluing.
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KYYMHBIMH Kosbliamu. JIist uX COOPKM HCIIOJIb30BaIUCh
CaMOIIEHTPHUPYIOIINE [IECTUIPAHHBIE BTYJIKU U CIEHCEpHI,
KOTOpbIE YBEIMYUBAIOT TOYHOCTH PACIIONOKEHHUS aHOHBIX
MPOBOJIOK U TPYOOK.

Puc.1. Koncrpykuust Kpyrioii apeiidoBoit kamepsl: / — kamepa;
2 — otBepcTHst AJ1st TpyOOoK; 3 — TpyOKn

Fig. 1.The two-coordinate round chamber design: / — chamber;
2 — holes for tubes; 3 — tubes

HeHTpI/IpyIOIIII/Ie CBOICTBa IMECTUTPAHHBIX BTYJIOK U
CHeﬁCCpOB OCHOBBIBAKOTCSI Ha pas3jiiviu JIMHBI Kpyra u
nepuMeTpa BOMCAHHOI'O B HEIro MICCTUYTOJIbHUKA. Ota pas-
HU1a I103BOJIACT HIeCTHFpaHHOﬁ BTYJIKC JICTKO BXOAWUTH B

Puc.2. ITonHOCTBIO cOOpaHHbIE TPYOKH ¢ HAKOHEYHHKaMu: | —
npeiidosast TpyOka; 2 — BTYIKH; 3 — LIECTHIPAHHbIC HAKOHEY-
HUKH; 4 — U30JMPYIOILUE BCTAaBKU; 5 — raiika; 6 — aHOIHas
IPOBOJIOKA; 7/ — LIECTUYTOJbHbIC CIEHcephl; § — MoAuepkKKa
TpyOKH; 9 — MeaHbIi (UKcaTOp MpoBOJIOKH; /() — ra3oBble I1a-
TpyOKH; /] — KOJBLEBBIC YIUNIOTHEHUS

; ) = }j —gp "%ﬂ((((ﬁ
! W‘"@L
0
8 6

1
Fig.2. Completely assembled drift tube with end plugs: / — drift
tube; 2 — sleeves; 3 — hexagonal bushes; 4 — insulating inserts;
5 — nut; 6 — anode wire; 7 — hexagonal spacers; 8§ — film strip
support; 9 — copper pin; /0 — gas connectors; // — O-rings

f
11 9

2500 F htemp

C a Entries 50 953

N Mean 165.5

2000 RMS 86.16

3 Underflow 0

C Overflow 0
1500
1000
500
of

50 100 150 200 250 300 350 400 450

TDC channel

Events

h1l_LST2

Entries 500 000

Mean 554.8 b

RMS 153.3

¥2Indf 75.46/97

Prob 0.9484

Constant 937.8 £4.5

Mean 671+ 0.5

Sigma 4546 + 0.51

U [N T TN TN T N TN T S T N TN T T N NN TN TN TN T (NN TN TN T S (NN Y S 1

200 300 400 500 600 700 800
ADC channel

Puc. 3. Paboune xapakTepucTUKH TpyOOK: BpeMEHHOM crekTp (a),
3apsossiit criektp (P°Fe) (6)

The centering properties of the hexagonal bushes and
spacers are based on the difference between the circumfer-
ence and perimeter of the hexagon inscribed in it. This dif-
ference allows the hexagonal bush to enter easily the tube
at both the minimal and maximal diameter and center it in
the sleeve, which is impossible for a round bush of the same
diameter.

The design and technology were tested on the pro-
totype. It is a stainless steel vacuum tube 2160 mm long,
which has the ends with pairs of precise coaxial holes
(£ 30 um) for the tubes. Assembled tubes were mounted
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Fig.3. The prototype tubes’ working characteristics: (¢) TDC
spectrum; (b) charge spectrum (3>Fe)

into the prototype and its performance characteristics were
measured under the vacuum conditions (Fig.3). Single
channel amplifier-discriminator boards which are more
stable against cross talks were used for testing the tubes.
The results demonstrated that both the structure and the
tubes themselves operate normally [2, 3]. They are suitable
for making a full-scale drift chamber for vacuum whose de-
sign is seen in Fig. 1.

At present a set of cosmic ray data for studying coordi-
nate accuracy along the tubes is continued.




TpyOKy B mpernenax ee pa3dpoca 1o
JUaMeTpy W LEHTPUPOBATh €€ BO
BTYJIKE, YTO HEBO3MOXKHO JUISI KpY-
IVIOH BTYJIKH TaKoToO JKe AUaMeTpa.

Texnomnorust cOopku TpyOOK
9TOM KOHCTPYKIMH ObLIa OCYIECT-
BieHa Ha npororure. OH npencTas-
Js1eT co0oit TpyOy M3 HeprKaBeromen
cranu JiauHoM 2160 MM ¢ TOYHBIMH
(+30 MKM) KoaKCHAIIbHBIMU TTapaMu
OTBEepCTUH 11l TPyOOK Ha KOHIIAX.
CoOpaHHble TPYOKH yCTaHOBIICHEI
B IIPOTOTHIIE U M3MEPEHBI UX pabo-
YHe XapaKTePUCTHKH B YCIOBUIX
BakyyMma (puc.3). [lns BbIBoza naH-
HBIX HCIIOJIb30BAINCH OHOKAHAJb-
HBIC YCHJIMTEIU-IUCKPUMHUHATOPHI,
UMEIOLMEe MHHHUMaJbHBIC —TIepe-
KpecTHble HaBOAKH. IlomydyeHHbIE
pe3yabTaThl OKa3aJd HOPMAaJIbHYIO
paborocnocoOHOCTE TPYOOK [2, 3].
WX MOXXHO HMCHOJIB30BaTh JISL CO3-
JIaHUS TTOJTHOMACIITA0HOW Kamepbl
GoIpIIIOro pasMepa.

B Hacrosimiee Bpems mpopoi-
yaeTcst Habop JTaHHBIX Ha KOCMHYe-
CKHX JIydaX JUIsi UCCIICJOBaHUS KO-
OpAAMHATHOW TOYHOCTH BIONb BCEH
JUTUHBI Jpeii(oBBIX TPYOOK.
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U. A. boopuxos, A. M. banazypos

HUccaenosanme Li-uoOHHBIX
AKKYMYJISITOPOB B PeaJibHOM BpeMeHH
¢ MIOMOLIbI HEUTPOHHON AUPPaAKINHA

Jlutnesbie akkymynsaTopsl (JIA) mpoyHO BOIIIM B Hamly MOBCETHEBHYIO
JKU3Hb, Ceyac WX MOYKHO HalWTH B CaMbIX pa3HOOOpa3HBIX yCTpOMCTBaxX — OT
MOOMJIBHOTO Tee(oHa 10 aBhaaitHepa. [ 1aBHbIME 10CTOMHCTBaMU JIA SBIISIFOT-
Csl HU3KHH caMopaspsil, CPaBHUTEIbHO OOJIbIasi EMKOCTh M YHCIIO LIUKIIOB 3apsi-
Ja—pas3pana. DKCIUTyaTallnoOHHBIe 0cOOeHHOCTH JIA ompenensroTes MaTepraaIaM,
KOTOpBIE MIPUMEHSIOTCA B Ka4eCTBE aHOAA, KaroAa M (B MEHBIIEH CTENeHH) ce-
naparopa Mexay HUMU. OnHuM U3 3(Q(GEKTUBHBIX COUCTAaHMH aHOA—KaTOX SIBIISI-
totcst rpadut u autuit-peppodocdar (LFP). LFP umeer Gonbiryro Teopernye-
CKYI0 €MKOCTb U HU3KYIO CTOMMOCTH IIPOM3BOICTBA, O€30I1aCeH B AKCILTyaTalluH
u crTabuiieH Mpu BBICOKMX Temmeparypax. OJHako 1ioxas JIEKTPOIPOBOIHOCTb
LFP orpannunBaeT eMKOCTb aKKyMYJIATOPA, U aKTyaJIbHOM 3a7adeil sSBisieTcsl 1o-
UCK TyTeil ee yBenmueHus. HemaBHO osBHIIACEH paboTHI (Hampumep, [1]), B koTo-
PBIX TIOKa3aHO, YTO KaTHOHHOe nonupoBanne LFP takumu snementamu, kak Ti,
Zr, V, Nb, W, ynydmiaer HOHHYIO TPOBOJMMOCTb ITpH OOJBIINX TOKax. M3yueHne
CTPYKTypHOTO nosesneHus LEFP, nonupoBaHHOro BaHaAKUEM, IIPU 3apsiie U pas3pse

1. A. Bobrikov, A. M. Balagurov

Real-Time Neutron Diffraction
Study of Li-Ion Batteries

Lithium Batteries (LB) have become an inalienable part of our daily lives;
they can now be found in a wide variety of devices from mobile phones to airliners.
The main advantages of LB are low self-discharge, a relatively large capacity and
a comparatively high number of charge-discharge cycles. Operational features of
LB are defined by the materials used as the anode, cathode, and (to a lesser extent)
the separator between them. One of the most efficient anode-cathode combinations
is graphite and lithium ferrophosphate (LFP). LFP has a large theoretical capac-
ity and low production cost; it is safe to operate and stable at high temperatures.
However, poor conductivity of LFP limits the capacity of the battery, thus making
it a pressing task to find ways of increasing LFP conductivity. Recent works (for
example, [1]) have demonstrated that cationic doping of LFP with the elements,
such as Ti, Zr, V, Nb, W, improves ionic conductivity at high currents. The study
of structural behavior of vanadium-doped LFP in the process of charging and dis-
charging of the battery has been the task stated in the proposal of an experiment at
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aKKyMYJISITOpa — Takas 3aja4a Obl1a ocTaBieHa B Ipe-
JIOKEHUM Ha 3KcnepuMeHT Ha peakrope UBP-2, nogannom
corpyauukaMu HanuonansHoro yHusepcurera TcuHr-Xya
(Cunpuxy, TaliBanp). Beibop MeToma mudpakunu HEHTPO-
HOB JIUISI PEIIEHMS 3TOH 3a71a4i COBEPIIEHHO ONPAaBIaH, TaK
KaK HEWTPOHBI B OTIIMYME OT PEHTI€HOBCKUX Jy4Yed XOpo-
10 4yBCTBYIOT JIETKHE BJIEMEHTHI (B JIaHHOM CIydae JIU-
THI1) 1 00J1aJaI0T BHICOKO# MIPOHUKAOIIEH CIIOCOOHOCTBIO.

HeiliTpoHHble IU(PaKIMOHHBIE SKCIIEPUMEHTHI OBLIH
BBIMOJNIHEHBl ¢ JByMsl Tumamu LFP-akkymynsaTtopoB Ha
ycranoBke DJIBP (¢dypbe-nmudpaxromerp BbICOKOTO pas-
peurenus) [2]. B omHOM U3 HEX B Ka4ecTBE KaTroa ObLT HC-
MOJIL30BaH YNCTHIA LiFePO4, B apyrom — LFP ¢ mo6aBkoii
okoio 1% V20;. Ponb anoma B 000MX aKKyMyJsATOpax BbI-
TIOJIHSUI CIELHAIBHO IIPUTOTOBJICHHBIN Ipadurt.

the IBR-2 reactor submitted by the members of the National
Tsin Hua University (Hsinchu, Taiwan). The choice of neu-
tron diffraction method to solve this problem is absolutely
justified, as neutrons, unlike X-rays, are sensitive to light
elements (in this case, lithium), and have high penetrability.

Neutron diffraction experiments were performed with
two types of LFP-batteries at the HRFD (High-Resolution
Fourier Diffractometer) facility [2]. In one of them pure
LiFePO, was used as the cathode, in the other — LFP
doped with about 1% of V,05 served the same purpose. In
both batteries tailored graphite served as the anode.

The batteries were charged and discharged by a galva-
nostat KIKUSUI PFX2011 at the rate of 0.1 C, where C is
their full capacity. Diffraction data were accumulated con-
tinuously during the experiment (in situ mode) at the HRFD
operating in high-intensity mode, the accumulation time of
one diffraction spectrum was 10 min. High resolution mode
was used to obtain precise structural data on the anode and
cathode materials of the batteries in a steady state mode (ex
situ). Unique high resolution of the HRFD helped to identi-
fy numerous structural conditions interchanging each other
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AKKyMyJISATOPBI 3apsDKAINCh WM Pa3pspKaIUCh ¢ TO-
morsio ranpBanoctata KIKUSUI PFX2011 co ckopocThio
0,1 C, rne C — ux nonHast eMKoCTb. J{udpaxkinonHsie JaH-
HBIC HaKaIUTMBAJIMCh HENPEPBIBHO B TIpOIlECCe SKCIIEPH-
MeHTa (pexxuM in situ) nHa OJIBP, paboraromemM B pexume
BBICOKOI HHTEHCHBHOCTH, CO BPEMEHEM HAaKOIUIEHHS OJTHO-
ro ¢ pakIoOHHOTO crekTpa 3a 10 MuH. PexknM BeICOKOTO
paspeleHnst NCTIONIb30BANICS JUIsl TIOYUCHHs MTPELH3HOH-
HBIX CTPYKTYpPHBIX JJaHHBIX O MaTe€pHasax aHOAa W Karoja
B aKKyMYJISITOpaX, HAXOJSIMXCS B CTAIIMOHAPHOM COCTOSI-
HUH (PEXHUM ex sifu). YHUKaJIFHOE BBICOKOE pa3pelieHne
@®JIBP mnomorano uaeHTH(GUIMPOBATE MHOTOYHCICHHBIC
CTPYKTYPHBIE COCTOSTHHSI, CMEHSIOIINE JPYT Apyra B Mpo-
necce 3apsima—paspsiga. Hampumep, mpu 50%-M 3apsine
AKKyMYJIsiTOpa JTU(paKIMOHHAs KapTHHA COJeprKala 1KY,
COOTBETCTBYIOIIHE IECTH CTPYKTYPHBIM (hazam.

MaccuB qudpakiMOHHBIX TaHHBIX (B 2D-mpeacrasie-
HUHM), NOIYYCHHBIH B PEXKUME in Sifu B XOJ€ TPEX LUKIOB
3apsga—paspsna (KaKIsli UK JUTAICS OKoslo 23 9), 1mo-
KazaH Ha puc.2. AcTpoHOMHYEcKoe BpeMs (B 4acax) OT-
JIOKEHO TI0 OCH OPJHMHAT, MEKIUIOCKOCTHBIE PACCTOSHUS
(8 A) — 1o ocu abeumce. CBepxXy yKa3aHBI HOTOKEHHS

Puc. 1. Li-nonHbI# akkymysasTop (ero emkocth 10 A-4) ¢ TOKOBBI-
MH BBIBOZIAMH, Yepe3 KOTOPbIE MPOUCXOMIIA €ro 3apsijika 1 pas-
psiaka

Fig. 1. Li-ion battery (10 A-h) with current terminals through
which it was charged and discharged

in the process of charging and discharging. For example,
at 50% battery charge the diffraction pattern demonstrated
peaks corresponding to six structural phases.

The diffraction data set (in 2D representation) acquired
in the in situ mode in the process of three charge/discharge
cycles (each cycle lasting about 23 hours) is shown in
Fig.2. The vertical axis shows astronomical time (in hours),
the horizontal axis demonstrates the interplanar spacing
(in A). At the top, the positions of the diffraction peaks for
the three main structural phases of LFP-batteries, the set
of which provides their unique characterization, are given.

The most intense lines in the range of 3.2 to 3.7 A (the
so-called “anode window”) are associated with a graphite
electrode. In the range of 2.2-3.2 A (“cathode window”)
several intense peaks of LiFePO,/FePO, phases are ob-
served.

Evolution of the intense lines in the “anode window”
is associated with the transitions between the LiC, phases,
which are formed in the transitions of lithium from LiFePO,
into graphite and vice versa. Primarily, fully discharged
state of the battery is characterized by the diffraction peak
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T (PaKIMOHHBIX IUKOB JUISl TPEX OCHOBHBIX CTPYKTYPHBIX
(a3 LFP-akkymynsTopoB, HA0Op KOTOPBIX UX OJHO3HAYHO
XapaKTEpU3YeT.

CaMble MHTEHCHUBHBIC JIMHUU B Auaria3oHe ot 3,2 10
3,7 A (tak HasbIBaeMOe «aHOIHOE OKHOY») CBSI3AHBI C TPa-
¢uTOBEIM 37€KTpOAOM. B mumamazone 2,2-3,2 A («xaron-
HOE OKHO») BUJIHBI HECKOJIBKO MHTCHCHBHBIX ITHKOB OT (a3
LiFePO,/FePO,.

DBOJIONNST WHTEHCHBHBIX JIMHUH B «aHOIHOM OKHE»
CcBA3aHa ¢ mepexonamu mexay azamu LiC,, koTopbie 06-
pasyrorcs npu nepexopax jurus u3 LiFePO, B rpadur n
obparHo. HawanbHOe, MOJIHOCTBIO Pa3psuKEHHOE COCTOSI-
HHUE aKKyMYJISITOpa XapaKkTepu3yeTcst AM()PpaKIMOHHBIM TTH-
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KOM OT YHCTOro IpauTa ¢ MEKIIOCKOCTHBIM PacCTOSHHU-
eM d =~ 3,35 A. B NONHOCTBIO 3apSKEHHOM aKKyMYyIIATOpE
nposiesieTcs (asa LiCg (oTHenpHO CTosliee NATHO MPH
d =~ 3,7 A), cooTBeTCTBYIOIIAs MAKCUMATBHO BO3MOMKHO-
My BHEIpEeHUIO JuTusi B rpadur. [IpomexyTrodnsie (asbl
LiCy, (d = 347 Au LiCj, (d =352 A) xopomio BumHBI
B coctostHUH 50%-T0 3apsiia akKyMymsaTopa.

O0paboTka MUQPPAKIIUOHHBIX JaHHBIX, MMOKA3aHHBIX
Ha puc.2 u Oosee MOAPOOHO Ha pHC.3, MO3BOJSIET IPO-
CJICIUTD 3a JIETAJSIMU IIPOLIeCCca BHEIPEHHS JIUTHS B aHO.
BuaHo, B 4aCTHOCTH, YTO BHa4aje MIPOUCXOAUT IOCTEICH-
Hoe Hakomnenue Li, daser LiC,, u LiC,, cymecTsyior
HEKOTOPOE BpeMs, 3aTeM CKaukoM mossiusercs (asa LiCg.

Puc.2. Dpomronmst audpakInOHHBIX
crexkTpoB ot LFP-akkymymnsitopa ¢ qo-

P KYMYIATOpa € X FePOy -IHIIIIIIIIIIIII|||I|II|| [l IHII | II| 1l [
GHBKOI/I BaHa/usl, HOJ'ly‘IeHH])IX B Xoae LlFepO -llll | ‘ l | l ‘
TpPEX TOJHBIX [IUKJIOB 3apsiia—pa3psia Graphlte \III\H Tl \H [ | || \

co ckopocthio 0,1 C. BeprukanbHbie
IITPUXU CBEPXY YKa3bIBAIOT MO3HMIMU
TU(PaKIHOHHBIX ITHKOB TPEX OCHOB-
HBIX CTPYKTYPHBIX ()a3 B X HCXOIXHOM
COCTOSIHUH

Fig.2. Evolution of the diffraction
spectra of a vanadium-doped LFP-
battery produced in the course of three
complete charge-discharge cycles —
at the rate of 0.1 C. Vertical lines at
the top indicate the positions of the
diffraction peaks of the three main

structural phases in their initial state

of pure graphite with an interplanar distance d =~ 3.35 A.
A fully charged battery demonstrates a LiCy phase (a de-
tached spot at d ~ 3.7 A) corresponding to the maximum
possible insertion of lithium into graphite. Intermediate
LiC,, (d = 3.47 A) and LiC, (d = 3.52 A) phases are
clearly visible at 50% battery charge.

Processing of diffraction data shown in Fig.2 and, in
greater detail, in Fig. 3, allows tracing the details of the pro-
cess of lithium insertion into the anode. In particular, it can
be observed that at the beginning gradual accumulation of
Li occurs; phases LiC,, and LiC,, are temporary followed
by the abruptly emerging LiC4 phase. Moreover, it can be
seen that a part of graphite anode material remains in the
initial state. It is illustrated by a non-vanishing light bar at
d ~ 3.35 A. In a 3D image of the “anode window” region
(Fig. 4) it is clearly seen that the processes of emergence
of the LiC phase, the occurrence of which features a fully
charged state of the battery, are different in the case of pure
LFP and LFP doped with vanadium oxide.

One of the targets of this type of experiments is to de-
termine relative content of LiFePO, and FePO, cathode
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phases depending on the battery charge condition. The
analysis of the intensities of diffraction reflections allows
performing this task with accuracy up to the level of sev-
eral percent. Thus, for half-charged batteries the content of
LiFePO, and FePO, is 66% and 34% respectively for bat-
tery No. 1 and 69% and 31% for battery No. 2.

Therefore, neutron diffraction experiments with LFP-
batteries carried out at the HRFD diffractometer at the
IBR-2 pulsed reactor have allowed real-time monitoring
of transition processes occurring in their electrodes during
charge-discharge cycles. The obtained results allow one to
reliably identify emerging structural phases and quantita-
tively analyze the kinetics of phase transformations in the
anode and cathode.

The experiments at the HRFD were conducted in col-
laboration with Chih-Hao Li, Chih-Wei Hu, Tsan-Yao Chen
and Sangaa Deleg. The work was partly supported by RFBR
grants (12-02-92200-Mong-a, 12-02-00686-a).
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Buano, kxpoMe TOro, 4ro 4acTh Marepuaia rpaduToBOrO
aHOJa OCTAeTCs B MCXOOHOM cocTosiHHMHM. OO 3TOM roBo-
PHT Hemcuesaromas cBeTas nonoca npu d =~ 3,35 A. Ha
3D-u300paxkeHnH 00IaCTH «aHOJHOTO OKHa» (puc.4) yer-
KO BHJIHO, 4TO Tipouecchl nosipienus LiCg-(aspl, BO3HMK-
HOBEHHUE KOTOPOI XapaKTepU3yeT HOJHOCTBIO 3apsDKEHHOE
COCTOSIHHE aKKyMYJISITOpa, Pa3InyatoTcs B ClIydasx YHCTO-
ro LFP u LFP, nonupoBaHHOr0 OKCHUAOM BaHaAUs.

OpHOl W3 menel MogoOHOro THMa 3KCIEPHUMEHTOB
SIBJIETCS OIpe[eleHHe OTHOCUTENBHOTO COICpIKaHUs Ka-
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toaubix (a3 LiFePO 4 U FePO4 B 3aBUCHUMOCTH OT CTEIIEHH
3apsijia akKyMyJsiTopa. AHalli3 WHTEHCHBHOCTEH andpak-
LIMOHHBIX Pe(IICKCOB MMO3BOJISIET ITO CHEIATh C TOYHOCTHIO
Ha ypOBHE B HECKOJIBKO NMPOLEHTOB. Tak, 1Jisf HamoJIOBU-
Hy 3apsKEHHBIX aKKyMyJsaTopos cozepxkanue LiFePO, u
FePO, cocrarnser 66 u 34 % s akkymynsatopa Ne 1 u 69
u 31 % nns akkymynaropa Ne2 cOOTBETCTBEHHO.

Takum oOpazoM, HEHTPOHHBIE AUPPAKIHMOHHBIE YKC-
nepuMeHTsl ¢ LFP-akkymynsatopamu, mnpoBeJeHHbIE Ha
mudpaxkromerpe DJABP ummnynscHoro peakropa WBP-2,

Puc. 3. O6nacts audpakunoHHoi 2D-KapTHHBI B yBEIHYEHHOM Mac-
mTade, XapakTepusylolas CTPyKTypHble mpouecchl B anoxe LFP-
aKKyMyJsTopa. YKazaHbl HaUaJIbHOE COCTOSHUE aHO/ia — rpaduT 6e3
matus (1, d =~ 3,35 A) n nocnesosarensno obpasyiommecs (asbl
LiCy, (2, d=347 A), LiC;, 3, d=352 A) u LiCy (4,

d =~ 3,70 A) s akxymynaTopa Ne 1 (cnesa) u Ne2 (cripapa)

Fig.3. Enlarged 2D diffraction pattern characterizing structural
processes in the LFP-battery anode. The initial state of the
anode — graphite without lithium (I, d = 3.35 A), and
sequentially emerging phases LiC,, (2, d = 3.47 A), LiC,,
(3, d =~ 3.52 A) and LiCq (4, d = 3.70 A) for battery No. 1
(left) and No. 2 (right) are specified

Channels ~ d(1ch = 64 us)

Channels ~ d(1ch = 64 us)

Time, x 102 min

Puc. 4. 3D-Buzyanusanus 3BOIONMN AU(PAKIHOHHOTO MTHKa OT rpa-
¢uTa B 00/1aCTH «aHOTHOTO OKHA» JUIs TPEX LUKJIOB 3apsia—paspsiia
i akkymynsatopoB Nel (crmeBa) m Ne2 (cmpaBa). CkadukooOpaszHoe
nosBnerne paser LiCy 0COOEHHO XOPOIIO BHAHO IS aKKyMyIIATOpa

Ne2, B koTOpOM B MaTepuai KaToza 100aBiIeH OKCUJI BAHAINS
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Fig.4. 3D visualization of diffraction peak evolution from
graphite in the “anode-window” region for three charge/discharge
cycles for battery No. 1 (left) and No. 2 (right). Abrupt emergence
of the LiC¢ phase is especially evident for battery No. 2, in which
the cathode material is doped with vanadium oxide




TTO3BOJIMITH B PEaJIbHOM BPEMEHH ITPO-
CJICIIUTD 32 MEePEeXOJHBIMU MpoLecca-
MH, MPOHUCXOMSAIINMH B UX 3JIEKTPO-
Jlax B XOJe IMKJIOB 3apsia—paspsija.
[Nony4deHHbIe pe3ysbTaThl MO3BOJISIOT
Ha/Ie)KHO MACHTH(UIMPOBATH BO3HU-
KaloIne CTPYKTYpHbIC (a3bl U KOJU-
YECTBEHHO IPOAHAIM3UPOBAaTh KHHE-
THKY (a30BBIX ITPEBpPAIICHUH B aHOJIC
1 Karoze.

Okcnepumentsl Ha D/IBP Obum
BBINOJTHEHBI COBMECTHO C COTPYAHH-
kamu LleHTpa CHHXPOTPOHHBIX HCCIIe-
noBanuii Cunpwky HanumonanbHoro
yauBepcureta Tcunr-Xya (TaiiBanb)
Yux Xao Jlu, Yux Boit Xy, Laun fo
UYen u corpynaukoM WMHCTHTYTa (U-
3ukn u TexHosorun (Yman-barop,
Mounromus) Canra [lpmsrom. Pabora
YaCTHUYHO mojjepxuBaitacb PODOU
(rpanter  12-02-92200-Monr-a, 12-
02-00686-a).
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Maremaru4deckass MoaeJb
penapanyu AByHUTEBbIX
pa3pbiBoB JIHK B KieTkax
MJICKOIIUTAIOIIMX M YeJI0BeKa

OnHUM W3 aKTyalbHBIX HAMpaBICHUH COBPEMEHHOH paguoOHONIOTHUHU SIB-
JseTCA M3yYCHHE MOJEKYISIPHBIX MEXaHH3MOB BOCCTAHOBIICHHS TTOBPEIKICHIHA
JHK, Bo3HMKaIOIMX B KJIETKE [1OCJIE BO3AEUCTBUS MOHU3UPYIOIIEH pagualiy.
B nocneanue roapl Hapsily ¢ SKCIEPUMEHTAIBHBIMU UCCIIEAOBAHUSIMUA B 9TOM
HATIPaBJICHUH BCE OOJBIIYIO 3HAYMMOCTh TPUOOPETACT MPUMEHCHHE PACUCTHBIX
METOJIOB, MTO3BOJISIOIIMX MOJCIHPOBATh OTACIBHBIC aCIIEKThI PAOOThI CIIOKHBIX
O6Mo(PU3NIECKUX CUCTEM BOCCTAHOBIICHHS KUBBIX KIETOK.

K nanbonee Tspxensiv moBpexneHmsiM JJHK oTHOcATCs nBYHHUTEBEIE pas-
peiBEI ([IP), sBIsIOmIMEcs BO MHOTHX CITydasX MOJICKYIISIPHBIM CYOCTPaTOM s
(hopMEpOBaHUS CTPYKTYPHBIX MYyTaIliil TCHOB, XPOMOCOMHBIX a0eppaluii, HU-
[UAIMH 3]I0KaY€CTBEHHON TpaHCcOpMAaIiK U THOEITH KJIeTOK. BoccTaHoBIICHHE
TaKUX MOBPEXKIEHUH B KIETKaX MJIEKOMUTAIOUINX U YeJIOBEKa OCYIIECTBIIACTCS
JIByMsSI OCHOBHBIMH DPEMapariiOHHBIMI MeXaHU3MaMU — IIyTeM HETOMOJIOTHY-

0. V. Belov, M. S. Lyashko, I. L. Avyvakumova

Mathematical Model of DNA
Double-Strand Break Repair in
Mammalian and Human Cells

Studying the molecular mechanisms of the repair of ionizing radiation-in-
duced DNA lesions in mammalian cells is one of the topical fields of modern
radiobiology. Along with experimental research, computational methods have
become increasingly important in recent years in this area. They allow modeling
specific aspects of the functioning of complicated biophysical systems of living
cell repair.

Double-strand breaks (DSBs) belong to the most severe types of DNA dam-
age. In many cases, they become a molecular substrate for the formation of the
structural mutations of genes, chromosome aberrations, and initiation of the ma-
lignant transformation of cells and their death. In mammalian and human cells,
lesions of this type are mainly repaired through the following mechanisms: non-
homologous end joining (NHEJ) and homologous recombination (HR). The spe-
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Horo BoccoenuneHus koHuoB (NHEJ) m romomorununoit
pexomounarmein (HR). Ocobennocteto NHEJ spnsiercs
BO3MOXKHOCTb €0 peald3allid B YCIOBHUSIX OTCYTCTBHUS B
KJIETKE JOCTYIHOH TOMOJIOTHYHOW IOCJIEA0BATEIbHOCTH
JHK. Ectb ocHoBanus nonarath, 4ro mnpouecc NHEJ mo-
JKET MPOTEKaTh BO BCeX (pa3ax KIETOYHOIO LUKJIA, Peaj-
3ysCh C OOJIBIIIEH YAaCTOTOM, YeM albTepHATHBHBINA CIIOCO0
BoccranoBienus myteM HR [1]. B cBsizu ¢ aTuM cunrtaercs,
yro NHEJ siBnsiercs maBHbIM criocobom penapanuu /[P B
KJIETKaX BBICIIUX SYKAPHOT.

B m3BecTHBIX paboTax 1Mo MaTeMaTu4ecKoMy MOJIEIIH-
poBaHMIO MOJIEKYIISIpHBIX MexaHu3MoB NHEJ naubosbiee
BHUMAaHME YAESeTCS ONMCAHUIO pernapanuy, UHIYLUpPO-
BaHHOM PEKOMOHM3UPYIOLIEH pajnanuei, iaBHbIM o0pa-
30M Y-KBaHTaMM U PEHTIT€HOBCKUM u3iaydeHueM. [Ipu stom
HaKOIUICH 3HAYUTENbHBIH 00bEM JKCIEPUMEHTAJIbHBIX

Puc. 1. O6mas cxema mexanuzma pernapauuu [IP JIHK myrem Heromonoruy-
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Double-strand break

Ku70/80 binding

Recruitment of DNA-
PKcs and Artemis

End bridging by DNA-PKcs
and phosphorylation

Recruitment of ligase
IV/XRCC4 and PNK

Fig. 1. A general scheme of the NHEJ repair of DNA DSBs
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JIAaHHBIX OTHOCHUTEJIBHO perapalyy AByHUTEBBIX Pa3pbIBOB
JIHK, BbI3BaHHBIX JI€HICTBHEM YCKOPEHHBIX TSIKENIBIX HO-
HOB, KOTOpbIe 00J1a/1al0T OoJiee BBHICOKOM MOBPEkKNAIOILEH
CIOCOOHOCTBIO. B CBsI3M € 3THM B 3aJla4M HACTOSIIIETO HC-
CJIeIOBaHMs BXOJMJIAa pa3padoTKa MareMaTH4ecKold Moje-
JM, crocOOHOH onucarh JUHAMHYECKHE XapaKTePUCTUKU
nponiecca NHEJ nocie Bo3aelcTBUS HOHU3UPYIOIUX U3-
Jy4eHHIl Pa3HOro KavyecTBa, TNie OCOOBI HMHTEpec mpen-
CTaBJISAIOT YyCKOPEHHBIE HOHBI C PA3IMNYHON IMHEHHOMU nepe-
naveit sHepruu (JII1D).

[IpemyioxkeHHass MOzeNb BKIIIOUAeT MaTeMaTH4ecKoe
onucanue MmexanusmMa NHEJ B pamkax crienyromux co-
BPEMEHHBIX MPEACTaBICHUN 0 ero peamusanuu [2, 3].
PaccmarpuBaemslii nporece penaparuu (puc. 1) ycioBHO
MOXHO pa3JeNuTb Ha TPU ITana, COOTBETCTBYIOIUE CH-
HanThdeckoi (ase, (azam 0OpabOTKM KOHIIOB M JIMTHPO-
BaHus. Ha mepBoM sTare B TeYeHHE HECKOJIBKUX
CEKyHJ]I TI0CJie BOBHUKHOBEHUsI I[P OeKOBBIN KOM-
wieke Ku70/80 npucoenunsiercss kK 00pa3oBaBIINM-
cs xoHuam JIHK u unnnuupyer NHEJ, BoBnexas B
MPOLIECC BOCCTAHOBIICHUS KaTAJIMTHUECKYIO CyObe-
quanny JIHK-3aBucumoii nporennkunaszbl (DNA-
PKcs). T'erepoqumep Ku n DNA-PKcs dopmupy-
ot JJHK-3aBucumyro mnporennkunazy (DNA-PK).
KiroueBbim sTannom NHE] siBnsiercst ayrodocdopu-

cial feature of NHEJ is that it can be realized in the
absence of an available DNA homologous sequence
in the cell. There are grounds to believe that NHEJ
can take place at all cell cycle phases with a higher
frequency than the alternative HR mechanism [1]. In
this connection, NHEJ is considered to be the main
way of DSB repair in higher eukaryote cells.

The published papers on the mathematical mod-
eling of the NHEJ molecular mechanisms focus on
the repair of damage induced by sparsely ionizing ra-
diation — mainly, y and X-rays. Significant amount
of experimental data has been acquired on the repair
of DNA DSBs induced by accelerated heavy ions,
which have higher damaging capability. For this rea-
son, the present study aimed at the development of a
mathematical model that would be able to describe
the dynamic characteristics of NHEJ after exposure
to ionizing radiations of different quality, among
which of special interest are accelerated ions with
different linear energy transfer (LET).

The proposed model includes a mathemati-
cal description of the NHEJ mechanism within the
framework of the following modern concepts of
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mupoBanne DNA-PK, kotopoe mpuBoauT K 00pa3oBaHUIO
«MocTa» Mexmay nByms konmamm JIP. ®aza oOpaboTku
KOHIIOB IIPOTEKAET C yyacTueM Hykieasbl Artemis n JJHK-
monumepas 4 u A. Ilpu sTom Artemis, He HaXOSIIUICS B
xommiekce ¢ DNA-PK, obmamaer 5'-3' 3x30HyKi1ea3HOH ak-
TUBHOCTBIO, OJHAKO MPH COCAUHCHHU C ayTO(hOCHOPHIIH-
poBanHoii DNA-PK nelictByer kak snnonykieasa. JJHK-
nomuMepasbl U W A, SIBISIOIIHECS UYiICHaMH CeMeiicTBa
JAHK-nonumepa3 X, BOBJIEUEHBI B IMPOLIECC 3aMOJHEHUS
oOpasyromuxcs yuactkos onqHonuteBoit JJHK. B mporecce
obpabotku kouroB JIP THK momomHuTenTsHO pUHUMAET
ydacTHe NMOJIMHYKJIeOTHAKMHA3a. Ha 3akimounTenbHOM JTa-
e nuraszHeiid kommieke XRCC4/LiglV coenmaser creru-
¢uueckn oopadoranusie koHusl JJHK.

Jist dopManuzannu MONEKYJISIPHBIX MEXaHU3MOB pe-
Tapanyy BHIOPaH IOJIX0/1, OCHOBaHHBIN Ha OMUCAaHUH (ep-
MEHTATUBHBIX B3aMMOJEHCTBHUI C MCIIONB30BAHUEM KHHE-
THYECKHUX YPaBHEHUH BU/A

%VH (X3 Xo) — Vi (X3, Xy),
rme X; (i = 1,...,n) — BHYTPUKIETOYHBIE KOHICHTPALIUH
PEryIATOPHBIX OENKOBBIX KOMILIEKCOB 72 BUIOB, X() — KOH-
LEHTPALS NHIYIUPYIOLIET0 CUTHAIA, MPEICTABISIOMIETO
coboii omnpenenennoe konmuectso JP JIHK, mumymmpo-
BaHHBIX M3Jly4eHueM; ¢t — Bpems; V;, u V,_ — ckopocTn
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MPUPOCTAa U COKPAILICHUS YPOBHS OCIKOBOrO KOMILICKCA
BUJA I, YYaCTBYIOLLEro B pernapauuu. B xoHeuHom Buzie
TIPEUTOKCHHAsT MOJIENb MPEACTaBIIeT cO00i cucTeMy u3
OJIMHHAMIATH HEIHMHEHHBIX OOBIKHOBCHHBIX auddepeH-
UATbHBIX YPaBHEHUH, peraeMbix MeToioM PyHre—KyTTht
yeTBepTOro nopsaxa. Ilapamerpsl Mmoaenu, onpeaesnsonme
CKOPOCTH IIepexoJa MEXIy OTIEJIbHBIMU COCTOSHUSIMHU
JIHK B KOMITJICKCE ¢ COOTBETCTBYIOIIUMH OCIKaMHU, Haii-
JIEHbI HA OCHOBAaHUW M3BECTHBIX K HACTOSIIEMY BpEMEHHU
SKCIIEPUMCHTANBHBIX JaHHBIX W IyTeM (PUTHPOBAHUS pac-
YETHBIX KPUBBIX K pe3yJbTaTaM MU3MEpPEHUH, XapaKTepusy-
IOIIMX KHHETUKY OTACIbHBIX TarnoB padotel NHEJ.

Pemenne ypaBHEHMIl NpPEUIOKEHHOM Maremaruye-
CKOM MOJIENTU MO3BOJISIET MOJYUUTh PE3YNbTaThl, OTpaXaro-
I[1¢ M3MCHCHUE YPOBHS OCHOBHBIX OCITKOBBIX KOMIUICKCOB,
yuactBytoniux B NHEJ, u omnucars KMHETHKY JaHHOTO
Buza penapauuu. [Ipu 3ToM B KauecTBe «MapKepa» pemna-
pauuu, NpoTeKaroel myTeM HETOMOJIOTUYHOTO BOCCOEM-
HCHHSI KOHIIOB, B MOJIC/IM IPUHHUMACTCS YPOBEHb (POKYCOB
y-H2AX, xomoxanu3oBanHbIX ¢ hoxycamu DNA-PKcs, ato
COOTBETCTBYET TPAAULIMOHHBIM SKCIEPUMEHTAJIbHBIM Me-
tofam uneHtudukamuu Boccranosinenus JP JTHK myrtem
NHEJ.

Ha puc.2 npuBeneHsl pe3ynbraTbl pacueToB, ONHCHI-
BAaIOIIIME KMHETUKY JBYX Ba)KHBIX TAlOB perapaldoOHHOro

its realization [2, 3]. For convenience, the considered re-
pair process (Fig. 1) can be divided into three stages: the
synaptic phase and the phases of processing the ends and
ligation. At the first stage, during several seconds after
DSB formation, the Ku70/80 protein complex binds with
the DNA ends that emerged and initiates NHEJ, involving
the catalytic subunit of the DNA-dependent protein kinase
(DNA-PKcs) in the repair process. The heterodimer Ku and
DNA-PKcs form a DNA-dependent protein kinase (DNA-
PK). The key stage of NHEJ is DNA-PK autophosphory-
lation, which produces a “bridge” between the two DSB
ends. The end processing phase progresses with the par-
ticipation of the nuclease Artemis and DNA polymerases u
and A. Artemis, which is not in a complex with DNA-PK,
has 53" exonuclease activity; but when combined with
autophosphorylated DNA-PK, it acts like an endonuclease.
DNA polymerases ¢ and A, which belong to the X family of
DNA polymerases, are involved in the process of filling the
formed single-strand DNA sections. Also, polynucleotide
kinase participates in processing the DNA DSB ends. At the
final stage, the XRCC4/LiglV ligase complex connects the
specifically processed DNA ends.
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To formalize the molecular mechanisms of repair, an
approach has been chosen that is based on the description
of enzymatic interactions using kinetic equations of the fol-
lowing type:

Ly (X Xp) = Vi (X Xo),

where X; (i = 1,...,n) are the intracellular concentrations
of regulatory protein complexes of n types; X, is the con-
centration of the inducing signal, which is some number of
radiation-induced DNA DSBs; ¢ is time; and V., and V._
are, respectively, the rates of the increase and decrease in
the level of the ith protein complex participating in repair.
Finally, the proposed model is a system of 11 non-linear
ordinary differential equations that are solved by the fourth-
order Runge—Kutta method. The model parameters deter-
mining the transition rates between separate DNA states
in a complex with the corresponding proteins were found
based on the known experimental data and by fitting the
calculated curves to the measurement results characterizing
the kinetics of the specific NHEJ stages.

Solving the equations of the proposed model allows
one to obtain the results reflecting changes in the levels of
the main protein complexes participating in NHEJ and to
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Tporiecca, MpOTEKaIoIEro B KyJIbType (pudpob1acToB KOXU
gyenoBeka HSF42 nocne Bo3aeiicTBUS HOHU3UPYIOIIUX U3-
my4enuit ¢ pasHoit JIII3. Puc. 2, a orpakaer JuHaMUKY BO-
BiedeHust Gpochopunuposannon JJHK-3aBucumoit mpore-
WHKHHA3BI B TIPOIIECC BOCCTAHOBIICHUS TOBPEXKICHNUH, HH-
JYLMPOBaHHBIX Y-KBAHTAMU M YCKOPEHHBIMU MOHAMH Ke-
ne3a (1 ['3B/aykinoH) B ogrHaKOBOM n03e, paBHoi 1 I'p. Ha
puc. 2,6 npenCTaBIeHbl Pe3yJIbTaThl PACUETOB, ONUCHIBAIO-
e KMHEeTHKY MHAYKIH (GokycoB y-H2AX, koiokanuso-
BaHHBIX ¢ DNA-PKcs, 11 pa3HbIX BUIOB HOHU3HPYIOLIHX
u3nyueHnd B mmpokom auanazone JIIID (0,2-236 xaB/
MKM). IIpuBeneHHBIE Ha PHUCYHKaX SKCIEPUMEHTAJIbHBIC
JJAaHHBIE CBUJIETEIBCTBYIOT O KOPPEKTHOM BOCIPOM3BEIE-
HUHM B MOJIETM OCHOBHBIX 3aKOHOMEPHOCTEH peasn3alnni
NHEIJ B ¢pubpobnacrax KoXu 4eloBeKa IpH JICHCTBUH pa-
quaryy. CoBIajIeHHE PacCYMTAaHHBIX BPEMEH, Ha KOTOPBIX
HaOJIIOAIOTCsl MAKCUMaJIbHbIE 1 MUHUMAJIbHbIE 3HAYCHUS
0EJIKOBBIX KOMIUIEKCOB, C SKCIIEPUMEHTAILHBIMH 3HAUSHHU-

siMH [4] AaeT OCHOBaHUE MOJIAraTh, YTO MOAEIb KOPPEKTHO
BOCIIPOU3BOUT CPABHUTEIBHO KOPOTKHUIl MEpHO] MHIYK-
K OKYCOB, KOTOPBIH B e CIIydacB JOCTATOUHO CIIOXK-
HO U3MEPHTH B IKCIICPUMEHTE.

Crnenn¢uxka penaparun /P JIHK npu nefictBun no-
HU3UPYIOIUX M3ITy4YeHUH Pa3HOTO KauyecTBa YYTEHA B MO-
JEeIH IyTeM BapHalMy IapaMeTpoB, XapaKTEPHU3YHOLIUX
CKOpOCTh CBsi3bIBaHUS reTepoauMepa Ku70/80 ¢ moBpex-
JICHHEM, U BBEJCHUS BEIMYUH, OTPAKAIOUINX ypoBeHb [IP,
HE TIO/IBEPraloIIuXcs pernapanuu ¢ MOMOIIbI0 MeXaHU3Ma
NHEJ. Takoil noaxon COOTBETCTBYET COBPEMEHHBIM MpE-
CTaBJICHUSIM O 3aBHCHUMOCTH OMPEIEICHHBIX CKOPOCTHBIX
xapaktepuctuk NHEJ ot Buga usnydenus. Ilpu stom c
Y4ETOM pPEe3yJIbTaTOB COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX
WCCIIeIOBaHM [5] mosraraeTcs, 94To JaHHas 3aBUCUMOCTH
peanusyercst depe3 crenu(uKy MHAYIHPYEMBIX HMOBPEXK-
JICHHI.

Puc. 2. smenenne ypoHs ¢pokycoB DNA-PKcs (a) u poxycos y-H2AX, xonokanuzoBanubix ¢ DNA-PKcs (6) B kynasType ¢pubpobdiacToB
koxu yenoBeka HSF42 npu neficTBUM HOHM3MPYIOMNX U3ITyYeHUH C pa3HBIMU (U3NYECKUMU XapakTepucTukamu B go3ze 1 I'p. JIIID ga-
ctuil (K9B/MKM): Log=02;5 Lo =145 Lg; =44; Lp.q o = 150; L. 3 = 236. Kpubble — pe3ysbTaTsl pacdeTa, TOYKH — SKCIEPUMEHTAILHBIE

JaHHBbIE [4]
100 a b —O— 56Fe26* 0.3 GeV/amu
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Fig.2. Changes in the level of DNA-PKcs (@) and y-H2AX foci co-localized with DNA-PKecs () in a culture of human skin fibroblasts
HSF42 after exposure to ionizing radiations with different physical characteristics at 1 Gy. Particle LET, keV/um: L, = 0.2; Lo = 14;
Lg;=44; Lpoy o= 150; L 3 = 236. The curves are the calculated results; the dots are experimental data [4]

describe the kinetics of this type of repair. As an NHEJ re-
pair marker, the level of the y-H2AX foci, which are co-lo-
calized with the DNA-PKcs foci, is taken in the model. This
choice corresponds to the traditional experimental methods
of the identification of the NHEJ repair of DNA DSBs.
Figure 2 shows the calculated kinetics of two impor-
tant stages of repair in a culture of human skin fibroblasts
HSF42 after exposure to ionizing radiations with different
LET. Figure 2, a illustrates the dynamics of the involvement
of a phosphorylated DNA-dependent protein kinase in the
repair of damage induced by y rays and accelerated iron
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ions (1 GeV/nucleon) at the same dose of 1 Gy. Figure 2,5
shows the calculated kinetics of the induction of y-H2AX
foci co-localized with DNA-PKcs for different ionizing ra-
diations in the LET range of 0.2-236 keV/um. The experi-
mental data in these graphs indicate that the model repro-
duces correctly the main NHEJ regularities in human skin
fibroblasts under exposure to radiation. The agreement be-
tween the calculated times at which the maximal and mini-
mal concentrations of protein complexes are observed and
the corresponding experimental values [4] suggest that the
model correctly reproduces a relatively short period of the
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[IpenyioxkenHas MaremMaTHueckas MoOfemb, OT-
pakaromast oorume npuHLmnel penapauu P JTHK
no mexanu3Mmy NHEJ, npeanonaraer nanpHeiiee
pa3BUTHE, CBSI3aHHOE C Y4E€TOM BTOPOI0 OCHOBHO-
ro C1oco0a BOCCTAHOBIICHHSI TAKUX MOBPEXKICHUI
IyTeM T'OMOJIOTUYHON pekomOuHaumu. [Ipu sTom
MPEJCTABISAETCA BO3MOMKHBIM IIOCTPOEHUE MOJIe-
JIM, OTpaXkaroliel OajaHc MeXY JByMsl perapary-
OHHBIMU CHUCTEMaMH, BHOCSIIMMHU HEOAUHAKOBBIH
BKJIaJ B penapanuto [IP y KI1eToK, HaXOsIUXCs Ha
Pa3HBIX CTAAMAX KJIETOUHOTO IMKJIA.
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CECCUIN MKK ONAN
MEETINGS OF THE JINR PACS

39-a ceccus NMporpaMMHO-KOHCYIETaTUBHOIO KOMUTETA MO
c¢mnsuke yactuy cocrtosanacb 10-11 uoHA nop npeaceparenb-
cTtBom npodpeccopa U. Lleppys.

MKK npvHan k cBegeHuio MHpoOpMauuio, npeacTaBreHHYo
BuLe-gupektopom OUAN P.JlegHnukum, o pesontoumn 113-i1 cec-
cum YyeHoro coeta OUAN (dhespanb 2013 1), pewweHnsix Komuteta
NOMHOMOYHbIX MpeacTaBuUTENEN NPaBUTENbCTB rOCy4apCTB-UNIEHOB
OUNAN (mapt 2013 ) U NpMBETCTBOBaN WHWLMATMBY AMPEKUMMN
OUAN o nonyyeHun ctatyca Habntogatens B LIEPH.

MKK oTmeTun ycnexu B peanusauumn npoekta «HyKnoTpoH—
NICA» n no3gpaBun y4aCTHUKOB C AOCTMDKEHUEM CTabUIMbHOCTU B
paboTe HyknoTpoHa B 47-M ceaHce, C CyLLUEeCTBEHHbIM YIyyLleHNeM
KayecTBa Myyka 1 yCreLIHoW peanusaumnein pexrma cTtoxacTu4ecko-
ro OXNakaAeHwusl, YTO CAENaHo BMNepBbIe Ha HYKMOTPOHE.

KomuTeT BHOBb pelunTenbHO nogaepkan nporpammy ¢ uKcu-
pPOBaHHOM MULLEHBLIO HA HYKNOTpoHe W akcnepumeHT BM@N, pac-
cmaTtpuBas Mx Kak BaxHyto coctasnsiowyto npoekta NICA. MKK
npu3san pykoBoAacTBo npoekta BM@N pobutbcsa 3anHTepecoBaH-
HOCTM y4acTBYHOLLMX B IKCTIEPUMEHTE MHCTUTYTOB, YTOOLI 0becne-
YNTb peanu3aumio 3To NPorpaMMbl K MOMEHTY 3aBepLUEHUS CTPOU-
TENbCTBA YCKOpPUTENbHOro komnnekca. B uacTHocTh, Tpebyertcs
NOATrOTOBUTbL peanbHbI NnaH NepBoro arana co3faHust AeTekTopa
ONst paboTbl C My4YKamm HYKINOTPOHa.

Mo nHdpopmaumm o xoge nogrotoBku «6enon kHurm» MKK ¢
YOOBNETBOPEHNEM OTMETUN NepBble LWark no BblAeneHuto Hambo-
nee NpUoOpUTETHbLIX MpeanoxeHuin. KommuteT pekomeHgoBan npo-
OOIMKUTb 3Ty BaXKHY paboTy 1 NpMBETCTBOBOBAN COTPYAHUYECTBO
TEOPETUKOB U 3KCMEPUMEHTATOPOB C LieNbi0 CO3[4aHMS NepBooYe-

induction of foci, which is rather difficult to mea-
sure experimentally in a number of cases.

The specifics of DNA DSB repair under ex-
posure to ionizing radiations of different quality is
taken into account by varying the parameters that
characterize the rate of the Ku70/80 heterodimer
binding with a lesion and by introducing quanti-
ties reflecting the level of the DSBs that were not
NHEIJ-repaired. This approach conforms to the
modern ideas of the dependence of certain NHEJ
rate characteristics on the radiation type. With
modern experimental research results having been
considered [5], it is suggested that this dependence
is realized through the specifics of induced damage.

The proposed model is in accord with the gen-
eral principles of the NHEJ repair of DNA DSBs.
It assumes further development taking into account
the second way of the repair of this type of damage:
homologous recombination. Also, it seems possible
to develop a model reflecting the balance between
the two repair systems which contribute unequally
to DSB repair in cells at different cell cycle stages.
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The 39th meeting of Programme Advisory Committee for
Particle Physics was held on 10-11 June. It was chaired by Pro-
fessor I. Tserruya.

The PAC was informed by JINR Vice-Director R.Lednicky on
the Resolution of the 113th session of the JINR Scientific Council
(February 2013) and on the decisions of the JINR Committee of
Plenipotentiaries (March 2013).

The PAC took note of the realization of the Nuclotron—-NICA
project and congratulated the NICA staff for the stable operation of
the Nuclotron as demonstrated in Run 47, for the significant prog-
ress achieved in improving the beam quality and for the successful
realization of stochastic cooling for the first time at the Nuclotron.

The PAC reaffirmed its strong support to the fixed target pro-
gramme using Nuclotron beams and the BM@N experiment con-
sidering it as an essential and integral element of the NICA project.
The PAC urged the BM@N management to seek the necessary re-
sources and commitments from the collaborating institutions to en-
sure the timely realization of this programme in coordination with the
machine schedule. In particular, a viable plan should be developed
to have the Stage 1 detector set-up ready in time for the first Nuclo-
tron beams.

Concerning the information presented on the progress towards
the NICA White Paper, the PAC was pleased to note the first step
made towards a prioritization of the White Paper contributions and
recommended continuation of this important work encouraging col-
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peaHon nporpaMmmbl PU3NYECKMX UCCIEeQOBaHUA Ha ycTa-
HoBkax BM@N n MPD.

MKK npuHan k cBegeHvo Aoknag o0 Xo4e BbINOHeHUs
pabot no npoekty MPD, BbICOKO OLieHW h3n4ecKyto npo-
rpaMMy U CTpaTervio nepBoovepenHbIX 3KCMEPVMEHTOB B
nepeble rogbl pabotbl komnnekca NICA. Komutet otmetun
3HAYMTENbHBIN NPOrpecc B CO34aHMU NPOTOTUMNOB AETEKTO-
pa, a Takke CroXXHOCTU, CBsi3aHHbIE C NPOM3BOACTBOM Mar-
Huta MPD u ctpoutenbcteom 3gaHus NICA. MKK ogobpun
Xo4 paboT Mo NOAroToBKE TEXHUYECKOro MPOeKTa 3KCnepu-
MEHTa 1 TEXHMYECKUI NPoeKT Ans nogcuctemMbl TPC.

IMKK ¢ nHTepecom 3acnylwan goknag 3KCrnepTHOro Ko-
muTteTa no aetektopy MPD, npeacraBneHHbin X. [ytopoaom,
N BbICOKO OLIEHWIT POSib 3KCTMEPTHOro KoMUTETa B NpoBeae-
HUW BCECTOPOHHEW OLIEHKM NpoekKTa.

MKK otmetun ycnexn cdwmsmkos OUAU B mopepHmsa-
uun getektopos Ha LHC. MNpusHaBas Hay4Hyt0 3HaYMMOCTb
pe3ynsTaToB, MOMyYeHHbIX B 3KCMEPUMEHTax BO BpeMs
nepBbix ceaHcoB pabotbl LHC, MKK npusbiBaeT aybHeH-
CKMX Y4YaCcTHMKOB Gonee akTMBHO BbICTyNaTb C AOKnagamu
Ha KOH(PEepPEHLUMAX 1 y4acTBOBaTb B aHanNM3e aKCrepumeH-
TanbHbIX OAHHbIX.

MKK nosgpasun rpynny OUNAN n konnabopauuio BES-
Ill ¢ nHTepecHbIM pesynsTaTtom — HabnogeHneM HOBOro,
yapmoHuenogobHoro coctosHusa Z,(3900), u pekomeHmo-
Ban NpoAnnTb NPOEKT A0 KoHua 2016 T.

MKK BbiCOKO oLeHWn pe3ynbTaTel paboT No 3aBepLuato-
wercs Teme «Teopusi anNeMeHTapHbIX YacTULy, OTMETUN
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B3aMMOCBS3b TEOPETUYECKUX WCCREAOBaHUA U 3KCrepu-
MeHTanbHon nporpammel OVAW 1 nogaepxan npoponxe-
HMe TeopeTnyeckux paboTt B obnacTn Usnkn snemMeHTap-
HbIX YacTuL B pamkax HOBOW TeMbl «Teopus dyHOaMeH-
TanbHbIX B3anMoaencTeuiny Ha nepvog 2014—2018 rr.

MKK npuHsan k cBegeHuo OTYET MO 3aBeplLuatoLLencs
Teme «CoBpemMeHHass MaTemaTtnyeckas usmka: rpasu-
Taums, CynepcUMMETPUS, WHTErpupyeMocTb», OTMETWM
YCMELLHYIO OPraHn3aumnio MexayHapogHbIX KOHbepeHuui,
CoBeLLaHui, LIKOM M nogaepXan npogorikeHne paboT B
pamkax Tembl «CoBpemeHHass matemartuyeckas dusuka:
CTPYHbl W rpaBuTauuMsl, CynepcUMMETPUS U WHTerpupye-
MOCTb» Ha nepuog 2014-2018 rr.

MKK noppepxan npennoxeHne ob OTKPbITUM HOBOWM
Tembl «MeToAbl, anropuTMbl U NporpaMMHoe obecrneveHne
Ons mMogenupoBaHust (husnMYeckux cuctem, martemaTtuye-
cKon 06paboTkun N aHanmn3a 3KCNepUMEHTanbHbIX AaHHbIX».
PaccmatpuBasi pa3paboTky 4YMCREHHbIX METO4OB, anro-
PUTMOB M NPOrpaMM C UCMONb30BaHWEM HOBbIX BblYMCIW-
TENbHbIX TEXHOMOrMA AN MHOMOSIAEPHbIX W rMBpUaHbIX
apxuTekTyp Kak rnasHyto 3agady JINT, MKK pekomengosan
0000pnTb OTKPbITME 3TOM TeMbl Ha nepuog 2014-2016 rr.
B nccneposatenbckux nporpammax, rae sKkcnepTHas nog-
aepxka 1 yyactue cneumanuctoB JINT He cBsA3aHbl C pas-
BUTMEM WHPPACTPYKTYPbl MH(POPMALMOHHBIX TEXHOMOrNiA
B OUAWN, MNKK nonpocnn nposicHUTb nogxod K pacnpeae-
NEeHWI0 pecypcoB., BbIBOPY HamnpasieHWn NCCrefoBaHnii, a

laboration between theorists and experimentalists in this
process with the goal to develop a Physics Performance
Report of BM@N and MPD.

The PAC took note of the MPD progress report, ac-
knowledged the relevance of the NICA physics programme,
and supported the proposed experimental strategy for the
first years of NICA running. It appreciated the significant
progress made in prototyping detector elements and noted
the critical issues related to the MPD magnet manufacturing
and to the NICA hall civil engineering. The PAC welcomed
the status of TDR preparation and supported the TPC tech-
nical project.

Noting with interest the presentation by H.Gutbrod on
behalf of the MPD Detector Advisory Committee (DAC), the
PAC appreciated the important role of the DAC in the MPD
project evaluation and recommended continuation of regu-
lar reviews.

The PAC noted the progress achieved by the JINR
physicists in upgrades of the LHC detectors and appreci-
ated the scientific significance of the results obtained in
the experiments during the first runs of the LHC. The PAC
encouraged the group members to strengthen their talks at
conferences, thesis awarded, and participation in the data
analysis.
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The PAC congratulated the JINR group and the BES-III
collaboration for the interesting result — the observation of
a new charged charmonium-like state Z,(3900), and recom-
mended continuation of this project until the end of 2016.

The PAC appreciated the results of the closing theme
“Theory of Elementary Particles”, recognizing the intercon-
nection of the theoretical studies and the JINR experimental
programmes, and supported the continuation of theoretical
research in elementary particle physics within a new theme
“Theory of Fundamental Interactions” for the period 2014—
2018.

The PAC appreciated the report on the closing theme
“Modern Mathematical Physics: Gravity, Supersymmetry, In-
tegrability”. It noted the success in organizing international
conferences, workshops and schools, and supported the
continuation of activities in modern mathematical physics
within a new theme “Modern Mathematical Physics: Strings
and Gravity, Supersymmetry and Integrability” for the period
2014-2018.

The PAC supported the proposal for the opening of a
new theme “Methods, Algorithms, and Software for Model-
ing Physical Systems, Mathematical Processing and Analy-
sis of Experimental Data”. Regarding the ‘Development of
numerical methods, algorithms, and software, computa-
tionally adapted to multicore and hybrid architectures’ as a
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Takke Kakum obpasom Mnorb3oBaTenb y4acTBYeT B MOKPbI-
TN PacXo[O0B Ha 3Ty NOALAEPXKKY.

MKK ogo6pun oTkpbITUE HOBOM TeMbl «HGOpMaLMOoH-
Hasi 1 KoMnbloTepHasa uHgpacTpyktypa OUAN» Ha nepuog
2014-2016 rr., npu3HaB HeEOOXOAMMOCTb CyLLECTBEHHOMO
pocta MHMOPMAaLMOHHO-TEXHONOMMYECKOro MoTeHUmana
OUAN n BaxxHOCTb co3aaHusa B ONAN ueHTpa Tier-1.

MKK BbICOKO OLleHWUN ycneLluHble pe3ynbraTtbl 06pa3o-
BaTenbHbIX MPOrpaMM MO COBPEMEHHON TEOpeTUYECKON
usunke, opraHusauuo paboumx COBELUaHWUA K LIKOM Anis
CTYOEHTOB M MONOAbIX YYeHblX, KypCOB NeKuMin OAng cry-
[EHTOB, BbINMYCKHUKOB W acnMpaHTOB U3 CTpaH-y4aCTHUL,
OUAN n gpyrux cTpaH B pamkax TemMbl «[JybHeHckas mex-
[yHapoaHasi LKOora COBPEMEHHOW TEOPETUYECKON (DU3MKM
(DIAS-TH)» 1 nogaepxxan npogosrmkeHne obpasoBaTenbHOM
paboTbl B pamkax AaHHOW TeMbl Ha nepwog 2014—2018 rr.

MKK npyHAn k cBeAeHWIO NMMCbMEHHbIE OTYEThI MO 3KC-
nepumeHTam DIRAC, PANDA n CBM, oT4yeTbl N0 akcnepu-
meHTy COMPASS-II n npoekty «WccnemoBaHue rny6oko
NOAKPUTUYECKUX SNEKTPOSAEPHBIX CUCTEM U BO3MOXHOCTEN
UX NPYMEHEHUs AN NPOU3BOACTBA 3HEPTMM B TpaHCMyTa-
uun PAO» 1 pekomeHgoBan ux npoaneHune o koHua 2016 r.
(DIRAC — po koHua 2015 ).

MKK 3acnywan v BbICOKO OLEHUN Hay4Hbl OoKnaj
«HabrntogeHne n nccnefoBaHe 3K30TUYECKMX YapMOHKMe-
nogo6HbIX COCTOSAHMIA B akcnepumMeHTe BES-III», npegcras-
nenHbin 4. B. JepoBnyem.
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MKK ¢ nHTepecomMm 03HaKoMUIICA CO CTEHAOBLIMU COO06-
weHnamn monodbix ydeHbix JIT®, JINT n NIOB3I B obnactu
du3nkn Yactuy n Bolbpan coobueHne «MamepeHme acum-
MEeTpuKn Breped—Hasag B POXAEHMN MIOOHOB B MnpoLieccax
Openna—AHa B akcnepumeHte CMS», nogrotoBneHHoe
M. H.TopbyHoBbIM, A JoKnaaa Ha ceccrmn YUeHOoro coBeTa
B ceHTsbpe 2013 1.

38-a ceccus lporpaMMHO-KOHCYNLTaTUBHOIO KO-
MuTeTa No PM3nKe KOHOEHCUPOBAHHLIX cpen COCTOs -
nacb 17-18 noHA nop npeaceaaTenbCTBOM nNpodecco-
pa B.KaHuepa.

Mpencenatens o3Hakomun [MKK ¢ goknagom, npen-
CTaBreHHbIM Ha ceccumn YyeHoro coseta OUMAN B cheBpane
2013 r., O BbIMOMIHEHMN PEKOMEeHAAUUN NpeabiayLlen cec-
cumn TMKK. Buue-gupektop OUAU M.T. UTknc npomHdop-
muposan MKK o pesontouunn 113-n ceccmum YyeHoro coeeta
MHcTuTyTa 1 peweHusax Kommuteta NofHOMOYHbIX NpeacTa-
Butenen OUNAN.

3acnywas goknag o BbIMOMHEHHbIX B TedeHne 2011—
2013 rr. pabotax no Teme «PasButue peaktopa VIBP-2M
C KOMMNMEKCOM KPUOTEHHbIX 3ameanuTenet HEMTPOHOBY U
npeanoxeHne no ee NpoaneHuto Ha nepuog 2014-2016 rr.,
MKK ¢ yooBneTBopeHnem OTMETUI, YTO MNOCIE 3aBepLUEHUs
moaepHusauun peaktop WMBP-2 yctonumBo paboTtaeT Ha
MoLHocTn 2 MBT 1 obecnevvBaeT NpoBeaeHNe 3Kcnepu-
MEHTOB Ha BbIBEAEHHbIX NMy4Kax HEMTPOHOB B COOTBETCTBUM
C NfaHoM, BKItoYas BbINOMHEHNE 3KCNEPUMEHTOB C UCMOSb-

prime task of LIT, the PAC recommended approval of this
theme for the period 2014-2016. For the other parts of the
proposal, where LIT experts support and participate in re-
search programmes not linked to the JINR IT infrastructure,
the PAC requested clarification from the LIT management
as to its strategy on how to distribute its resources, on which
research areas to enter, and eventually on how to make the
clients participate in covering the costs for this support.

Recognizing the need for substantial increase of the
JINR IT resources and the importance of JINR’s Tier-1 cen-
tre, the PAC recommended approval of the new “Informa-
tion and Computing Infrastructure of JINR” for the period
2014-2016.

The PAC highly appreciated the successful results of
educational programmes on modern theoretical physics,
the organization of workshops and schools for students and
young scientists, the training courses for students, gradu-
ates and PhD students from the Member States and other
countries within the theme “Dubna International Advanced
School of Theoretical Physics (DIAS-TH)”. It supported the
continuation of educational activities in theoretical physics
within this theme for the period 2014—-2018.

The PAC took note of the written reports for the DIRAC,
PANDA, and CBM experiments, as well as reports for the
COMPASS-II experiment and for the project “Study of deep
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subcritical electronuclear system and feasibility of their ap-
plication for energy production and radioactive waste trans-
mutation presented”. It recommended their continuation un-
til the end of 2016 (for the DIRAC experiment until the end
of 2015).

The PAC highly appreciated the scientific report “Ob-
servation and study of unanticipated charmonium-like states
at BES-III” presented by D. Dedovich.

The PAC noted with interest the poster presentations
in particle physics by young scientists from BLTP, LIT, and
VBLHEP. It selected the poster “Measurements of muon for-
ward-backward asymmetry in Drell-Yan processes with the
CMS experiment” presented by |. Gorbunov to be reported
at the session of the Scientific Council in September 2013.

The 38th meeting of the Programme Advisory
Committee for Condensed Matter Physics was held on
17-18 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 session of the JINR
Scientific Council in February 2013 about the implemen-
tation of the recommendations taken at the previous PAC
meeting. JINR Vice-Director M. Itkis informed the PAC about
the Resolution of the 113th session of the JINR Scientific
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CECCUIN MKK ONAN

30BaHMeM kpuoreHHoro 3amennutens K3 202 ansa HenTpoHr-
HbiX kaHanos 7—11. MKK nog4epkHyn, 4to 6onbluas YacTtb
paboT No co3gaHMIo KOMMIEeKca KPUOTeHHbIX 3amennute-
neu BbINOIHAETCA BrepBble B Mupe. Mcnonb3yoTcsa HoBble
Hay4YHO-TEXHUYECKME peLleHusi, YTo TpebyeT npoBeneHus
foonbworo o6bemMa 3KCMEPUMEHTANbHBLIX WCCNEeAOBaHWMN,
CBSI3aHHbIX C MO3TanHbIM BHEAPEHMEM KOMMIeKca Kpuo-
reHHbIx 3amegnutenein. NKK pekomeHgosan npoanutb aTy
Temy Ha nepuop 2014-2016 rr.

Mo nHopmaumn 0 Hay4HbIX pesynbratax B obnactu
PU3MKN KOHOEHCUPOBAHHBIX Cpef, NMOMyYeHHbIX Ha Moaep-
Hu3mMpoBaHHOM peakTope UBP-2, MNMKK nogyepkHyn 3Hadve-
HWE BbIMOMTHEHNST MPOrpaMMbl PErynsipHbIX OU3NYECKNX
9KCMEPUMEHTOB B COOTBETCTBUM C MOSNb30BATENbCKOW NOMK-
TUKOW, @ Takke OTMETWU BaXXHOCTb MPOAOMKeHUsA paboTbl
no BBOAY B 3KCMIyaTaLMio MOAEPHU3UPYEMbIX (DUINYECKNX
YCTAHOBOK Ha BbIBEAEHHbIX Ny4kax HENTPOHOB, Heobxoau-
MOCTb M aKTyanbHOCTb Npeanaraembix pabot no paspabor-
Ke HoBoro obopyaoBaHusi, BaxHoro ans 6esonacHow aKc-
nnyaTauum peakTopa, B YaCTHOCTU, PE3EPBHOIO MOABUXKHO-
ro otpaxartens MO-3P.

3acnylwaB oT4yeT No 3aBepLuatoLlerica Teme «Teopusi
KOHAEHCMPOBAHHBIX cpen U HoBble Matepuanbiy, MNKK Bbi-
COKO OLeHWN pesynbraTtbl, Nofy4YeHHblE MO OCHOBHbLIM Ha-
npaBneHusIM MCCNeaoBaHui: U3NYeckne CBOMCTBA KOM-
NMEKCHbIX MatepuarnoB U HAHOCTPYKTYp, MaTtematuyeckue
NpoGnemMbl MHOro4YacTUYHbIX CUCTEM, U 0400pun CBsA3b Bbl-
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MONHSIEMbIX TEOPETUYECKUX UCCNEOBAHNIN C SKCNEPUMEH-
TaneHbIMu nporpammamu OUAN. MKK nogaepxan npogon-
XXeHWe UCCnefoBaHnii Mo TEOPUM KOHAEHCUPOBAaHHbIX CPeq,
B 2014-2018 rr. B pamkax HOBOW TeMbl «Teopus KOHAOEH-
CMPOBaHHbIX cpea», HarnpaBeHHOW Ha pa3BMTUE aHanuTh-
YeCKMX N YACIEHHBIX METOAOB M3YYEHWS CIIOXKHBIX MHOrO-
YaCTUYHbIX CUCTEM, aKTyanbHbIX ANt COBPEMEHHOWN PU3NKN
KOHOEHCMPOBaHHbIX cpeq.

MKK nNpuHSn K CBEAEHWIO MUCbMEHHBIN OTYeT Mo 3a-
BepLiawLlenca Teme «Martematnyeckas nopaepxka dKc-
nepvMeHTanbHbIX 1 TEOPETUHECKUX UCCNENOBaHNIA, MPOBO-
anmvbix B OMAN» n npegnoxeHne 06 OTKPbITUM HOBOW TEMBbI
«MeTogpl, anropuTMbl U NporpammHoe obecneyeHve Ans
MOZENMPOBaHUSA PU3NYECKNX CUCTEM, MaTeMaTUYeCcKon 06-
paboTkn N aHanmnsa 3KCnepuMeHTanbHbIX AaHHbIX» B pam-
kax HanpasneHuns «CeTun. KomnbloTuHN. BblumcnutenbHas
humsunka». OTMETUB BbICOKMIN YPOBEHb, aKTyanbHOCTb U BOC-
TpeboBaHHOCTb Npegnaraembix nccriegosannii B ONAN n
cTpaHax-yyactHuuax, MNMKK pekomeHgoBan OTKpbITb HOBYHO
Temy Ha nepuop 2014-2016 rr.

MKK ogo6pun npegnoxexue o6 oTKpbITUM HOBOTO Mpo-
ekta «Pa3BuTve coBpeMeHHbIX ObpasoBaTenbHbIX MpPo-
rpamm» Ha nepuog 2014—-2016 . B paMkax HOBOW TeMbl
YHL «OpraHunsauus, obecrneveHne n passutme obpaso-
BaTenbHon nporpammbl OUAW», nogvepkHyB BbICOKYHO
aKTyanbHOCTb NpoekTa, ero Gonbluoe 3HayeHne AN no-

Council and the decisions of the JINR Committee of Pleni-
potentiaries.

The PAC heard with interest a report on the activities
accomplished in 2011-2013 under the theme “Develop-
ment of the IBR-2M Reactor with a Complex of Cryogenic
Neutron Moderators” and a proposal for its extension for the
period 2014-2016. The PAC was pleased to note that af-
ter completion of modernization the IBR-2 reactor operates
trouble free at a power of 2 MW and provides implemen-
tation of the physics programme using extracted neutron
beams in accordance with the plan including experiments
with the CM 202 cryogenic moderator for neutron beams
7-11. The PAC emphasized that the major part of work to-
wards the development and construction of the complex of
cryogenic moderators is being carried out in the world for
the first time. New scientific and technical solutions being
used for the development of the complex require a large
amount of experimental research concerning the stage-by-
stage implementation of the complex of cryogenic modera-
tors. The PAC recommended continuation of this theme in
2014-2016.

Concerning the information on the scientific results
in the field of condensed matter physics produced at the
modernized IBR-2 reactor, the PAC underlined the impor-
tance of implementing the experimental physics programme
in accordance with the user policy. It also emphasized the
significance of continued work towards commissioning the
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physical instruments being upgraded on extracted neutron
beam lines, also the necessity and relevance of the pro-
posed activities for the development of new reactor safety-
related equipment, in particular, a reserve movable reflector
MR-2R.

The PAC was pleased with the report on the concluding
theme “Theory of Condensed Matter and New Materials”. It
highly appreciated the results obtained in the main research
directions: physical properties of complex materials and
nanostructures, mathematical problems of many-particle
systems. It also appreciated the interrelation between the
ongoing theoretical studies and JINR experimental pro-
grammes. The PAC supported the continuation of theory ac-
tivities in condensed matter physics in 2014-2018 under a
new theme “Theory of Condensed Matter” that should incor-
porate development of analytical and numerical methods in
studies of complex many-body and nanostructural systems
which are of current interest in this field of modern physics.

The PAC took note of the written report on the con-
cluding theme “Mathematical Support of Experimental and
Theoretical Studies Conducted by JINR” and of the propo-
sal for the opening of a new theme “Methods, Algorithms,
and Software for Modeling Physical Systems, Mathemati-
cal Processing and Analysis of Experimental Data” within
the research field “Networking, Computing, Computational
Physics”. Stressing the high level, relevance and demand of
the proposed topic at JINR and its Member States, the PAC




CECCUIN MKK ONAN

BbILLEHMS KayecTBa 06pa3oBaHUS 1N MPUBIIEYEHUS B HayKy
TanaHTNMBON MOMOAEXM N3 cTpaH-y4acTHuy, OUAN.

IMKK ¢ ynoBneTBopeHWeM OTMETUI Havano 3Kcrnepu-
MeHTanbHbIX paboT Ha gudpaktomeTpe [1H-6 1 HoBbIE Nep-
CMEeKTMBbI ANS HayYHbIX UCCMefOBaHUN, CBA3aHHbIE C BBO-
[OM YCTaHOBKM B 3KCnnyaTtaumio. Yuutbeias, 4yto [JH-6 Bxo-
OUT B YUCIO MNyYLUIMX YCTAHOBOK B MUPE AN HENTPOHHbIX
nccrnefoBaHUn MatepuarioB B YCIOBUSX SKCTpeMarbHbIX
Bo3gencteun, MNMKK pekomeHgoBan panbHenwee npoaorn-
XeHue pabot no passuTuio [H-6 c nepBbIM NpuopuUTETOM
1 BBOA AMGPAKTOMETPA B peanunsauuio nporpammbl nosb-
3oBaTenen.

3acnywaB [oknag O TEeKyLleM COCTOSIHAM MpoekTa
GRAINS no co3gaHuio HOBOrO MHOrOYHKLIMOHANbHOrO
pecriekToMeTpa C ropu3oHTanbHOW MNIOCKOCTbIO paccesi-
Hus Ha 10-m kaHane peaktopa VIBP-2, MKK ¢ ygosnetso-
peHneM OTMETWU Hayano 3KCMeprMeHTanbHbIX paboT Ha
pecnektomeTpe GRAINS 1 Bbipasun Hagexay, YTo nepsas
cTagus BBoAa YCTaHOBKU B 3KcnnyaTtauuio Byaer 3aBeplue-
HaB 2013 r.

MpuHAB K cBeOoeHWo OOoKMNad O TeKylweM COCTOSTHUM
cnektpomeTtpa HEPA-TP, MNKK pekomeHaoBan npoBecTn
Heobxoaumble paboTbl 4118 MOBbILIEHWS Ka4ecTBa BakyyMu-
poBaHWsl CNnuTTEpPa M MOMHOCTbIO MogAepXaTb pa3BuTue
OKpyxeHus obpasua Ha ycTaHOBKe.

MKK ¢ Gonblmm MHTEpecoM 3acnyluan HayuvHble O0-
knagbl «PagnaumoHHasi CTOMKOCTb HaHOCTPYKTYpUpOBaH-
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HbIX MaTepuanoB K BO3AENCTBUIO TSXKEMbIX MOHOB C 3Hep-
rmsmu ockornkoB geneHusi» B.A.CkypartoBa, «CnuH-cnyk-
TYaUMOHHBIN MEeXaHVW3M BbICOKOTEMMEePaTypPHON CBEPXMPO-
BoguMocTu B kynpatax» H.M.[Mnakngbl n «3oHooBas
HEWTPOHHAs MMKPOCKOMUSA AN UCCNEeLOoBaHNSA MAarHUTHbIX
mMukpocTpykTyp» C.B.KoxesHukoBa. MNKK nosgpasun aBs-
TOPOB COOBLLEHNI C BbIAAOLWUMKCS pe3ynsTataMmy U peko-
MeHO0Bar NPOAOIKUTE NPAKTUKY NPeACTaBNeHNst HayYHbIX
[oknagoB Ha byayLmx ceccusx.

lMpuHAB K CBedeHuto CTeHOoBble COOOLLEeHus, npea-
cTaBneHHble mornogdbiMu yyeHbimu JIT®, MKK n3bpan pa-
60Ty «ManoyrnoBoe paccesiHne Ha MynbsTudasHbIX cucTe-
Max: uccnegoBaHve nepexoga mexay obnacteto Mopoaga m
hbpakTansHon obnactbto» (E.AHMUTAC) B Ka4ecTBe nydLlero
Ccoo0LeHMa Ha JaHHOW Ceccumn 1 pekoMeHaoBan npeacra-
BWTb €ro B BUAE YCTHOrO [OKnaja Ha Ceccum Y4eHoro co-
BeTa MHctuTyTa B ceHTabpe 2013 r. MKK Takke otmeTtun
BbICOKUIA YpOBEHb ABYX OPYrMX CTEHAOBbLIX COOOLLEHWI:
«MccnepoBaHue anekTpOHHOrO TyHHENVMPOBaHUSA B CUCTe-
me rpadpeH—AHK-rpadeH» (O.T. Wcaesa) n «dortonposo-
OMMOCTb CUCTEM C CUITbHO KOPPENVMPOBaHHbIMU 3MEKTPO-
Hamu» (A.A.Bnagnmupos).

UneHnbl TKK nocetunn Hay4HO-Npon3BoACTBEHHbIN
komnnekc «betay, pacnonoxeHHbIi B 0COO0N 3KOHOMUYe-
ckon 30He «[lyOHay, 1 Bbipa3unu Hagexay Ha opraHu3aumio
aHanornMyHbIX BU3UTOB Ha MMOWanKkM OPYrux pesngeHToB
3KOHOMMWYECKOW 30HBbl.

recommended the opening of the new theme for the period
2014-2016.

The PAC approved the proposal for the opening of
a new project “Development of modern education pro-
grammes” within the University Centre’s new theme “Orga-
nization, Support and Development of the JINR Educational
Programme” for 2014—2016. It especially noted the high lev-
el of the project’s urgency, its significance for the improve-
ment of education quality and for the involvement to science
of talented young people from JINR Member States.

The PAC appreciated the beginning of experimental
measurements with the DN-6 diffractometer and the new
prospects for scientific research associated with the com-
missioning of this instrument. Taking into account that DN-6
becomes one of the world-leading instruments for neutron
scattering studies of matter under extreme conditions, the
PAC recommended that further development of this diffrac-
tometer and its introduction to the User Programme should
remain one of the first-priority activities at FLNP.

The PAC was informed about the status of the GRAINS
project on the construction of the new multifunctional reflec-
tometer with horizontal sample plane at channel 10 of the
IBR-2 reactor. It appreciated the start of experimental work
at the reflectometer, expecting that the commissioning of the
instrument first stage will be completed in 2013.

The PAC took note of the report on the current state of
the NERA-PR spectrometer. It suggested that the quality of

32

vacuumization of the neutron guide splitter be improved and
the development of sample environments be completely
supported.

The PAC heard with much interest the scientific reports:
“Radiation stability of nanostructured materials irradiated
with heavy ions of fission fragment energy” by V. Skuratov,
“Spin-fluctuation mechanism of high-temperature supercon-
ductivity in cuprates” by N. Plakida, and “Neutron sonde mi-
croscopy for the investigation of magnetic microstructures”
by S. Kozhevnikov. It congratulated the authors for their
outstanding results, and recommended continuation of the
practice of scientific reports at its future meetings.

Considering the poster presentations by BLTP young
scientists, the PAC selected the poster “Small-angle scatter-
ing from multi-phase systems: investigation of the crossover
between Porod and fractal regimes” presented by E.Anitas
as the best poster at the session and recommended it to
be reported at the session of the Scientific Council in Sep-
tember 2013. The PAC also noted two other high-quality
posters: “Study of electron tunneling in graphene—-DNA—
graphene system” (O.lsaeva) and “Optical conductivity of
systems with strongly correlated electrons” (A. Vladimirov).

The PAC visited the Science and Production Complex
“Beta” located in the Special Economic Zone (SEZ) “Dub-
na”. It welcomed the organization of such visits to other sec-
tors of the SEZ as well.




CECCUIN MKK ONAN

38-a ceccus lNMporpaMMHO-KOHCYNbLTaTUBHOIO KO-
MuTeTa no sgepHon cdusmke cocroanacb 20-21 uioHA
nopj npencenarenscTBoM npodeccopa B. MparHepa.

Mpencenarens MNMKK npeacraesun coobuieHre o BbIMON-
HEeHUW peKkoMeHZaLuui npeabiaylien ceccun. Buue-ampek-
Top OUAN M.T. Utknuc nponHdopmuposan MNKK o pesonio-
umm 113-n ceccumn Y4yeHoro coseTta MHcTutyTa (dheBparnsb
2013 r.) n peweHusix Kommuteta nonHOMOYHbIX NPeAcTaBu-
Tenen (mapt 2013 r.).

3acnywaB poknag o pesynbraTax TpexneTHen pa-
60T1bl JTAP, BbINONHEHHOM B coOTBETCTBUM ¢ CeMuneTtHum
nnaHom passutna ONAN Ha 2010-2016 rr., NKK gan BbI-
COKYyI0 OLIEHKY AOCTWXEeHWsM nabopaTopum no OCHOBHbLIM
Hay4HbIM HanpaeleHVsM, BKMOYas peanv3aumio npoekTa
DRIBs-lll, n otmeTtnn, 4to pabotel no npoekty DRIBs-III
nayT B COOTBETCTBUM C paHee YyTBEPXAEHHbIM rpacoukoMm.
MpuHMMas BO BHMMaHWE CyLLECTBEHHOE pacLuMpeHre npo-
ekta, MNKK pekomeHgoBan BHECTM KOPPEKTMPOBKM, YTOObI
MOMHOCTBLI ONTUMMU3MPOBATb €ro BbIMOMIHEHME KakK No u-
HaHCOBOW CMeTe, Tak U Mo cpokam. B pamkax ceMuneTHero
nnaHa gOSMKHbI ObITb peann3oBaHbl B MOMIHOM 0Obeme cre-
OyioLme nepBonNpuopuTETHBIE 3adaun: co3gaHne B OUNAN
nepsoW B Mupe habpukn ceepxTskenbix anemeHToB (CTI),
BKITHOHAIOLLLEN COOPYXXEHME M 3amnyck HOBOIO YCKOPUTENS
[OLI-280, 1 cTponTenbCTBO HOBOIrO KOpMnyca C KCnepumMeH-
TanbHbIMW YCTaHOBKaMM AN CUHTE3a U U3yYeHUsi CBONCTB
CTO; BbINONHEHNE Hay4HOW Nporpammbl Mo cuHTedy CTO
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(Ha Y-400); 3aBepLueHre paboT no moaepHusaumm Y-400M
1 cosgaHune Hoeoro cenapartopa AKYJTMHA-2 ana vccneno-
BaHUM 3K30TUYeCKUX pagmoaktueHbix fgep. KK HacTos-
TenbHO pekomeHaoBan avpekunn ONAN pelunTs He TonbKo
chrHaHCOBbIE BOMPOCHI, HO U HaWTU HeobxoauMble Kagpo-
Bble Pecypchbl Ans yCMeLwHoro 3aBepLleHnsi ambnumosHoro
npoekta DRIBs-III.

MKK s3acnywan poknag no HeMTpUHHOW u3nke B
OUNAN, oTMeTnn BbICOKMI YPOBEHb UCCNEAOBaHNUA 1 BECO-
MbIli BKnag MIHCTUTyTa B nnaHupyemble HEWTPUHHbIE 3KC-
nepuMeHTbl. NMKK ogobpun naeto cosgaHms HoBol nabopa-
Topumn Ha KanuHuHckon AJC, koTtopas GyaeT yHuKanbHOM
AKCNepUMEHTanbHOM UHMPACTPYKTYpON ONA HENTPUHHbLIX
uccnegosaHui B OMAU n ctpaHax-yvacTHuuax.

MKK npuHAn K cBegeHno OTYET MO 3aKkpbiBaeMon TeMe
«CTpykTypa M AMHaMuKa aTOMHbIX sifep» W npeanoxe-
HVMe Mo OTKPbITUIO HOBOW TeMbl «Teopus CTPYKTYypbl sapa
W A0epHbIX peakuui». BbiCOKO oueHuB pesynbraThbl, Mo-
NyYeHHble MO OCHOBHbLIM HarnpaBreHUsIM WUCCregoBaHWUN:
CTPYKTYPHbIM OCOBEHHOCTAM si4ep, YAANEHHbIX OT JNMHUK
CcTabunbHOCTW, AOPO-AAEPHBIM CTOSIKHOBEHUSIM, Maroya-
CTUYHBIM CUCTEMAM, SAEPHOWN AMHAMUKE NPU PenaTUBUCT-
CKMX 3HEprusix, CBOMCTBaM ropsyer 1 MroTHOM AOepHOW
matepun, MNMKK noggepxan npogormkeHue uccrnegoBaHumn
no Teopun gapa Ha 2014—2018 rr. B pamkax HOBOW TeMbI C
nepBbIM MPUOPUTETOM.

The 38th meeting of the Programme Advisory Com-
mittee for Nuclear Physics was held on 20-21 June.
It was chaired by Professor W. Greiner.

The Chairperson of the PAC presented information con-
cerning implementation of the recommendations taken at
the previous meeting. JINR Vice-Director M. ltkis informed
the PAC about the Resolution of the 113th session of the
Scientific Council (February 2013) and the decisions of the
Committee of Plenipotentiaries (March 2013).

The PAC heard a report concerning three years of work
accomplished at FLNR under the Seven-Year Plan for the
Development of JINR for 2010-2016. It highly appreciated
the Laboratory’s achievements in the main research areas,
including the realization of the DRIBs-IIl project, which is
proceeding according to the previously approved schedule.
Taking into account the significant extension of this project,
the PAC recommended making adjustments to fully improve
it in terms of budget and schedule. The following first-priority
tasks should be implemented in full under the Seven-Year
Plan: construction of the world’s first Factory of SuperHeavy
Elements (SHE), including construction and commission-
ing of the new DC-280 accelerator, and the construction of
a new building with experimental set-ups for the synthesis
and studies of SHE properties; implementation of the re-
search programme on SHE synthesis (at U400); comple-
tion of the upgrade of U400M and construction of the new
ACCULINNA-2 separator for research on exotic radioactive
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nuclei. The PAC strongly encouraged the JINR Directorate
to secure not only the financial issues but also the human
resources needed for successful achievement of the ambi-
tious DRIBs-IlI project.

The PAC heard a report on neutrino physics at JINR. It
noted the high level of the research underway and the qual-
ity of the JINR contributions to the future neutrino experi-
ments. The PAC welcomed the idea of constructing a new
laboratory at the Kalinin Nuclear Power Plant which will be a
unique experimental infrastructure for neutrino research for
JINR and its Member States.

The PAC took note of the report on the closing theme
“Nuclear Structure and Dynamics” and of the proposal for
a new theme entitled “Theory of Nuclear Structure and Nu-
clear Reactions”. The PAC highly appreciated the results
obtained in the main research directions: nuclear structure
far from stability, nucleus—nucleus collisions, few-body sys-
tems, nuclear dynamics at relativistic energies, properties
of hot and dense nuclear matter. It supported the continu-
ation of nuclear theory activities under the new theme for
2014-2018, with first priority.

The PAC heard a report on the theme “Investigations
in the Field of Nuclear Physics with Neutrons” and of the
proposal for its extension. It noted the large volume and high
quality of work accomplished at FLNP within this theme, in-
cluding the start of an experimental programme on nuclear
data and applied studies using IREN and IBR-2, such as




CECCUIN MKK ONAN

3acnywae ot4yeT no Teme «WMccnegoBaHus B obna-
CTW HENTPOHHOW SAEPHON DU3NKM» N NPEANOXKEHNE Mo ee
npoanenuto, NMKK ykasan Ha Gonblioii 06bem 1 BbICOKUIA
YPOBEHb 3KCMEPUMEHTOB, BKIOYaKLLMX B cebs nporpammy
no SAEPHbIM AAaHHBIM U NPUKNaAHbIM UCCNefoBaHNAM Ha
ycrtaHoBkax PEH n BP-2, a uMeHHO namepeHue ceveHnn
peakuun (n, p) n (n, a) B 0bnactn 3Heprun HENTPOHOB A0
Heckonbkmx MaB. CyLuecTBeHHbIV nporpecc Obin JOCTUTHYT
B 9KCMEpPUMEHTanbLHON npoBepke craboro npuHuMna k-
BMBAarEHTHOCTM C UCMONb30BaHNEM YNLTPAXONOAHbLIX HEN-
TPOHOB, @ Takke B MU3y4YeHUU OCOBEHHOCTEeN T-HeYeTHbIX
apdpekToB B TponHoM AeneHnn. MNMKK pekomeHgosan npoa-
nntb Temy Ha 2014-2016 . ¢ NnepBbIM NPUOPUTETOM, NOA-
roTOBUTb B paMKax TeMbl MPOeKT «Pa3BuTWE yCTaHOBKM
WMPEH» n npegcTtaButb ero Ha criegytollen ceccum MKK.

MKK 3acnywan otyetbl no npoektam TRITON u
GDH&SPASCHARM, BbINoMHAEMbIM B paMKkax TeMbl
«®dur3nka nerkMx MesoHOB», U MPeanoXeHust no ux npoa-
nennto. MNpoekt TRITON HaueneH Ha noryyYeHne HOBbIX
[aHHbIX ANs peakuui CMHTe3a M30TOMOoB Bogopoaa, kata-
NM3NpyembIX OTpULATENbHBIMU MIOOHAMKU, B 9KCMEPUMEH-
Tax, kotopble OyayT npoBoauTbca Ha hasoTpoHe OUAW.
AHanua aKkcrnepyvMeHTarnbHbIX OaHHbIX MO3BOMNUT onpeae-
NUTb BbIXOAbl MPOAYKTOB pPf-CMHTE3a C BbLICOKOW TOYHO-
ctbto. [Npoekt GDH&SPASCHARM HanpaBsneH, Bo-NepBbIX,
Ha aKCnepuMeHTanbHOoe u3yyeHue Ha yckoputene Y-70
(M®BD3, MpoTBUHO) CNMHOBOW CTPYKTYpPbl MPOTOHA, BKMHO-
Yyas ycTaHOBIEHWE BKraja rMoOHOB B CMUH NPOTOHOB B ry-
6okoHeynpyrux npoueccax (SPASCHARM), Bo-BTOpbIX, Ha
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n3y4yeHne CNMHOBOW 3aBUCMMOCTU (DOTOPOXAEHUS ME3OHOB
Ha MonsApM30BaHHbIX nyykax ¢oTtoHoB (GDH) mukpoTpoHa
MAMI B ManHue. MNMKK nonoxumtensHO oueHWn NOAroTOBKY
1 NpoBeeHne 3KCNepMMEHTOB B pamMkax npoektoB TRITON
n GDH&SPASCHARM 1 pekomeHaoBan NpoanvTb MX Ha
2014-2016 rr.

Ha ceccun MKK 6binv 3acnyliaHbl HayyYHble Joknagbl
M. B. ®poHTaceeBon «CocTtosHue Aen B HEMTPOHHOM aKTu-
BaLMOHHOM aHanuse Ha peaktope NBP-2» n B.UN. dypmaHa
«MccnepoBanus anektposiaepHbix cuctem B OUAN n nep-
CrnekTuBbl X pas3sutusiy. dupektop OUNAN B.A.MatBeeB
npeanoxun opraHnsoBaTtb paboyee coBellaHue No TpaHc-
MyTauumn agep ¢ obcyxxaeHnem npensapuTenbHbIX pe3ynb-
TaToOB UCCNEeAoBaHW anekTposaepHbix cuctem B OUAN
npy yyacTumM aBTOPUTETHBIX creunannctoB M3 Poccun m
Opyrux CTpaH.

[MKK ¢ nHTepecomM o3HakoMurcs cO CTEHAOBbIMU [O-
Knagamu monofpbix y4yeHblx B 06nactu HEWTPOHHOW siaep-
Hon cmsmkm m otobpan Tpu nydvwmx: «Kcnonb3oBaHue
[OBYCTBOpYATbLIX MOJOCKOB B OMOMOHUTOPUHIE atnaHTu-
yeckoro nobepexbs HOxHon Adpukm» 3.U.[opsaiHoBoWn,
«M3yyeHne pacnpeneneHns MUKPO3INEMEHTOB B YNUYHbIX
KaHbOHax benrpaga c NOMoLLb0 aKTUBHOTO OMOMOHUTOPUH-
ra» M. AHnuuny 1 «lFasoBbit aeTekTop ¢ 6opomM-10 Ansi cnek-
TpomeTpum no BpemeHu nporneta ¢ YXH» C.B.loptoHoBa.

Unenbl MKK nocetnnu LieHTp npocselleHns M. aka-
nemyvka A.H.CwucakaHa B MexayHapogHOM yHuBepcuTeTe
«[dyGHa».

measurements of (n, p) and (n, «) reaction cross sections at
neutron energies of several MeV. Significant progress was
made in the experimental test of the weak equivalence prin-
ciple using ultracold neutrons, in studies of peculiar T-odd
effects in ternary fission. The PAC recommended that the
research activities in nuclear physics be continued with first
priority in 2014—2016 within the framework of this theme and
that a new project “Development of IREN facility” be pre-
pared for presentation at its next meeting.

The PAC heard reports on the TRITON and
GDH&SPASCHARM projects under the theme “Physics
of Light Mesons” and proposals for their continuation. The
TRITON project is aimed at obtaining new data for fusion re-
actions in hydrogen isotopes catalyzed by negative muons
in an experiment that will be carried out at the JINR Phaso-
tron. The analysis of the experimental data will allow the de-
termination of yields in pt-synthesis with high accuracy. The
GDH&SPASCHARM project is aimed, firstly, at the experi-
mental study, at the U70 accelerator (IHEP, Protvino), of the
proton spin structure including the determination of gluon
contribution to the proton spin in deep inelastic processes
(SPASCHARM), and, secondly, at the investigation of helic-
ity dependence of the meson photoproduction with polar-
ized photon beams at the MAMI microtron in Mainz (GDH).
At this microtron, the world’s first experimental value of one
of spin polarizabilities of the proton was measured. The PAC
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appreciated the quality of preparation for the experiments
as parts of the TRITON and GDH&SPASCHARM projects
and recommended their extension for the years 2014—2016.

The PAC heard the scientific reports: “State of the art in
neutron activation analysis at the IBR-2 reactor” by M. Fron-
tasyeva and “Research of accelerator-driven systems at
JINR and their development prospects” by W. Furman. JINR
Director V.Matveev proposed to organize a workshop of
competent specialists from Russia and elsewhere on nucle-
ar transmutation in view of the preliminary results of JINR
research of accelerator-driven systems.

The PAC was pleased with the presentations of new
results and proposals by young scientists in the field of nu-
clear physics research. The following were selected to be
best posters: “Bivalve mussels in biomonitoring of the South
Africa Atlantic coastal waters” by Z.Goryainova, “Active
moss biomonitoring of trace element distribution in Belgrade
canyon streets” by M.Anici¢, and “Boron-10 gas detector for
time-of-flight spectrometry with UCN” by S.Goryunov. The
PAC recommended the poster by Z. Goryainova for presen-
tation at the 114th session of the Scientific Council in Sep-
tember 2013.

The PAC members visited the Academician Alexey
Sissakian Education Centre in the International University
“Dubna”.




K 100-IETAIO CO AHA POXOEHWNA

Bpyno HIOHTEKOPBO
(22.08.1913-24.09.1993)

Bpyno ITouTexopro (Uranmus) —
¢pusuk, akagemMmuxk AH CCCP (1964).
Okonuns PuMCKUI yHUBEPCUTET
(1933). Jlaypear I'ocymapcTBeHHOMI
npemun (1953) u Jlennuckou mpe-
muu (1963).

B 1929 r. B.IloHTekopBo 10O-
CTYIINJI HAa WHKEHEePHbBIN (paKkyabTeT
Vuupepcurera B Iluze, a B 1931 r.
ObLI MPUHAT Ha Kypc PUBUKU, KO-
TOPBIN unuTaa 9. Pepmu B Pumckom
yHuBepcuretre La Sapienza, u BCKO-
pe cTajJ OOHUM U3 CaMBIX OJUBKUX
ero accucrteHToB. B 1934 r. on yua-
CTBOBAJ B B3HAMEHUTOM OKCIIEPHU-
meHTe 9.depMu, IPOJAEMOHCTPU-
pOBaBIIIEM CBOMCTBA MeIJIEHHBIX
HeHTPOHOB U yKas3aBIlleM NyTh K OT-
KDPBITUAM B 00JIaCTU AAEPHOTO pacuaja.

B 1936 r. B. IlonTexkopBo mosy4daer npemuio Mu-
HHCTEePCTBA HAIMOHAJIBbHOI'O oOpasoBanusA Mramuu
IS CTQXKMPOBKU 3a TpaHuUIlell u egeT Bo @paHIinio,
rae paboraer B Jsaboparopuu Vpen u Ppemepuka
WKoamo-Kropu, uccienys mpolecchl 3aMeIJIeHUA U
3axBaTa HEMTPOHOB AApPaMU. 31eCh OH 3aHAT B 60JIb-
IIIOM ITUKJIe S9KCIIEPUMEHTOB 110 U3YUEHUIO IIePHOMI
M30MepUr, 3a KOTOPhIe IMoJydaeT npemMuio Kiopu—
Kapueru.

ITocne mauasma Bropoit mupoBoii Boitubl B. IToH-
TekopBo mepees:xaer B CIIIA, rme ycrpauBaer-
cA Ha paboTy B YaCTHYIO He(PTAHYI0 KOMIIAHUIO.
PaspaboTaHHBIN UM B Te roAbl reo()U3UUECKUIT Me-
TOJ UCCJIeNOBaHUA He(IDTIHBIX CKBAYKUH U PAa3BEeIKU
He(TH ¢ TOMOIIbIO NCTOUHNKA HETPOHOB — METO[,
HeHTPOHHOTO KapoTasKka — IIUPOKO IPUMEHAETCS U
B HaCTOAIIlee BpeMs.

B 1943 r. B. ITourexopBo npurJiaiiaioT B Kana-
Iy, B maboparopuio Hok-Pusep, rie oH yuacTByeT B
CO3JaHUU U 3aIyCKe OOJIBIIIOr0 MCCJIeI0BATEIbCKO-
ro peaxkrTopa Ha Ts:kesoi Bome. C 1943 mo 1948 r.
B.IIoHTEKOPBO BBIMOJHUJ PAJ ITHUOHEPCKUX BJKC-
IIePpUMEHTOB 10 U3YYeHUI0 (yHAaMeHTAJIbHBIX
CBOIICTB MIOOHA; IPEIJIOKUJ METOJ PEerucTpaliuu
HetitpuHo oT CoJHIIA, AJEPHBIX PEAKTOPOB U YCKO-
puresieii, U3BECTHBINA II0J], HA3BAHUEM PaLUOXUMU-
YECKOTO XJIOP-aprOHHOT'O0 MeTO/a; BHEC 3HAUUTEb-
HBIM BKJIaJ B Pa3BUTHE TeXHUKU PETUCTPAIAU COJI-
HEYHBIX HEHTPUHO, paspaboTaB MIPOIOPIUOHAIL-
HBIM CYETUYUK MaJIbIX Pa3MepoB.

TO THE CENTENARY OF THE BIRTH
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Bruno PONTECORVO
(22.08.1913-24.09.1993)

Bruno Pontecorvo (Italy) —
a physicist, Academician of AS
USSR (1964). He graduated
from Rome University (1933).
He is the Laureate of the USSR
State Prize (1953) and the Lenin
Prize (1963).

In 1929 B.Pontecorvo en-
tered the department of engi-
neering in Pisa University, and
in 1931 he took the course of
physics at Rome University La
Sapienza that read E.Fermi and
soon became one of closest as-
sistants. In 1934 B.Pontecorvo
took part in the famous experi-
ment of E.Fermi that revealed
the properties of slow neutrons
and paved the way to discoveries in the field of
nuclear decay.

Bruno Pontecorvo was awarded the Prize of the
Ministry of National Education of Italy in 1936 to
be able to take trainee courses abroad. He went to
France where he worked in the laboratory of Iren
and Frederic Joliot-Curie studying the processes
of neutron moderation and capture with nuclei. In
France he was involved in a large cycle of experi-
ments to study nuclear isomerism and was awarded
the Curie—Carnegie Prize for it.

When World War II started B.Pontecorvo
moved to the USA where he was employed by a pri-
vate oil company. The geophysical method of oil
prospecting and well studies with neutron sources,
developed by B.Pontecorvo in those years — the
so-called neutron logging method — has been wide-
ly used since.

In 1943 B.Pontecorvo was invited to Canada,
to the Chalk River laboratory, where he took part
in the development and launch of a big research
heavy-water reactor. In the period of 1943-1948
B.Pontecorvo conducted pioneer experiments to
study the fundamental properties of muon; he also
proposed a method of detection of neutrinos from
the Sun, nuclear reactors and accelerators known
as the radiochemical chloro-argon method; B. Pon-
tecorvo made a considerable contribution to the de-
velopment of technology to detect solar neutrinos,
having designed a proportional counter of small
dimensions.




K100-NETNIO CO AHA POXOEHWNA

B 1948 r. B.IloHTeKopBO, IPUHAB IIPUIJA-
menue [I.Kokpodra, cram coTpymHHUKOM oOTzAesa
AfepHONl (QU3MKKU OPUTAHCKOTO aTOMHOIO IeH-
Tpa B XapyoaJsiae. Ho y:xxe B 1950 r. om BM™mecTe ¢
cembeii mpuessxkaer B CCCP, B Oymymyio [Hy6HY,
rIe ¢ TOJIOBOII IOTpysKaeTcsa B HAYUYHYIO pPadboTy:
cHauana B I'maporexHuuecKoii Jjaboparopuu, 3a-
TeMm B WHCTUTYyTe AgepHBIX mpobsem, a ¢ 1956 r.
B O0BbeIMHEeHHOM WHCTHUTYTE SAEPHBIX HCCJeIoBa-
HUMH.

B skcmepumenTtax rpynmnesl B.IlorTekopBo Ha
CUHXPOIUKJIOTPOHE B [[yOHE OBLI MCCIeqOBaH IPO-
1mecc POKIeHUsS HeHTPaJbHBIX MUOHOB B HYKJIOH-
HYKJIOHHBIX COyZapeHuAX. BoJsbIo# IuKJI paboT
ObLJI IIOCBSAINEH WM3YUYEHHIO IIpoIecca YIPYroro
paccedHVA THWOHOB HYyKJOHamMu. HesaBucumo oT
A.Tlatica B.IloHTeKOpPBO BBbICKAa3aJl THMIIOTE3y COB-
MECTHOT'O POMKASHUSI KAaOHOB 1 TUIepoHoB (1954).

C xomma 1950-x rr. HayuHBIE WHTEPECHI
B.IlouTeKopBO cocpemoToUeHLl HA (husuKe caaboro
B3aMMOJENCTBUA U 0COOEHHO Ha (PUBMKe HEUTpU-
HO. OH BBICKA3aJ TUIOTE3y OCHWIIAIWNA HEHTpU-
HO (1957-1958), ocHOBBIBasAChH Ha Haee TIYOOKOI
aHaJioTMHU cJaboro B3aMMOIENCTBUA JIEITOHOB U
aJPOHOB, 3aJ0JIT'0 10 MOABJIEHUS KBapPK-JIeIITOHHOMN
CTAHAAPTHOM TEOPUU dJIEKTPOcaboro B3amMoeli-
crBudA. OH iKe IIePBBIM YKas3aJj Ha Ba’KHOCTh IIPOIec-
COB €JIa00T0 B3aMMOEHCTBUSA HEUTPUHO U 3JIEKTPO-
HOB JIJIA 9BOJIIOIUY 3BE3]I.

B 1959 r. B.IlonTexkopBO OIIyOJMKOBAJ IIO-
JIVYUBIIIYI0  IIUPOKYIO  M3BECTHOCTH  PaboTy
«JJIEKTPOHHBIE WM MIOOHHBIE HEHUTPUHO», B KOTO-
poii ITOKa3aJi, YTO HEUTPUHO OT YCKOPUTEJE MOTYT
OBITH 3aPETUCTPUPOBAHEI OOJIBIITUMU AETEKTOPaAMU,
¥ OPEeIJIOMKUJ CXeMY OIIBITA, II03BOJISIOIIEr0 OTBE-
TUTH Ha BOIIPOC O TOM, Pa3JIUYAIOTCA JIU IJIEKTPOH-
HOe I MIOOHHOE HeHTPUHO.

Hapany c 6nectamumy ugeaMm, KOTOpbIe pea-
JIUBYIOTCS cefiuac B HAYUYHBIX JIaOOPaTOPUAX MUDPA,
BesqnKo 3HaueHue B.IIoHTeKOPBO Kak JUYHOCTU U
negarora. Oxouio 20 et oH 3aBegoBaJ Kadenpoii Ghu-
BUKU 9JIeMeHTapPHbIX YacTuIl MOCKOBCKOTrO0 rocyap-
cTBeHHOTO yHUBepcutera um. M. B.JlomoHnocoBa.
Ilom ero pPyKOBOACTBOM BBIPOCJIA IeJas ILIesga
TAJIAHTIUBBIX (DUBUKOB, OH OKAa3aJl ILJIOJLOTBOPHOE
BIUAHNE Ha (POPMHUPOBAHWE HAYYHOI HPOrPAMMBI
O0beqUHEHHOTO0 HHCTUTYTa SOEePHBIX MCCJIEI0Ba-
Huii. B mamars o B. ITouTexopso B OUAU yupexge-
Ha MeKAyHapOoAHAas MPEeMUS ero UMeHU 110 (GU3UKe
BJIEMEHTAPHBIX YACTUIL.

TO THE CENTENARY OF THE BIRTH
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In 1948 B.Pontecorvo accepted the invita-
tion of Sir John D.Cockroft and came to work in
the department of nuclear physics at the Harwell
Atomic Centre in Britain. Two years later, in 1950,
he and his family moved to the USSR. He arrived
in the research centre which became later the
Dubna Institute and plunged into research work:
first at the Hydrotechnical laboratory, then at the
Institute of Nuclear Problems, and from 1956 at
the Joint Institute for Nuclear Research.

At the synchrocyclotron in Dubna B.Ponte-
corvo and his colleagues studied in their experi-
ments the process of production of neutral pions
in nucleon—nucleon collisions. A large cycle of re-
search was devoted to the studies of elastic pion
scattering with nucleons. B.Pontecorvo, apart
from A.Pais, offered a hypothesis of cojoint pro-
duction of kaons and hyperons in 1954.

From the late 1950s the scientific interests of
B. Pontecorvo were focused on the physics of weak
interaction and, especially, on neutrino physics.
He proposed a hypothesis of neutrino oscillations
(1957-1958) proceeding from the idea of deep
analogy of lepton—hadron weak interactions, long
before the development of the quark—lepton stan-
dard theory of electroweak interaction. He was
the first to draw the attention to the importance
of processes of neutrino and electron weak interac-
tion for the star evolution.

In 1959 B.Pontecorvo published his famous
paper “Electron and Muon Neutrinos” where he
showed that neutrinos from accelerators could
be registered with large detectors and proposed a
scheme of an experiment that would allow scien-
tists to find an answer to the question if electron
and muon neutrinos differ from each other.

Along with the bright ideas of B.Pontecorvo
that are still brought into life today in scientific
laboratories around the world, he played a sig-
nificant role in education of young scientists. For
20 years he was Head of the Elementary Particle
Physics Chair of the Lomonosov State University
in Moscow. A whole generation of gifted physicists
was trained under his guidance; he played a fruit-
ful role in formulating the scientific programme of
the Joint Institute for Nuclear Research. In mem-
ory of B.Pontecorvo, an international Prize in el-
ementary particle physics has been instituted and
named after him.




NHPOPMALINA OUPEKLINK OUAN

4 anpensa cocToANOCb OYEPELHOe pacLUMpeHHOe Co-
Bewan1e aupekunn OUAW, noceaweHHoe utoram paboTbl
mapToBckon ceccun KIIM OUAU w psagy Bonpocos Teky-
Wen LeaTeNnbHOCTU LUPEKLMH.

OTkpbiBast coBellaHWe,  AWPEKTOP MHcTuTyTa
B.A.MaTBeeB BbICOKO OLEHWN WTOrM CECCHH, KOCHYJCS
psifa BOMPOCOB, CBSA3aHHbIX, B YACTHOCTH, C 3aMeyaHus-
MW OTAE/IbHbIX CTPaH-y4YacTHUL, MO MOBOAY HOBOW METOAM-
KW HaUWUCNIEHWS UYNIEHCKWMX B3HOCOB B OtomeT MHcTutyTa.
Pabouas rpynna npu npeacenatene KIM no dmHaHco-
BbIM BOMpocaM, fopaboTas NPUHLMMbI METOAMKM pacueTta
B3HOCOB rocyaapcts-uneHoB B 6iomker OUAN ¢ yuetom
BCEX MNPEA/IOXKEHUH U 3aMeyaHWM, BbICKa3aHHbIX Ha cec-
CHM, NPEeLCTaBUT UTOTW 3TOM paboTbl Ha HOSAOPbLCKOM cec-
cuu KIM. Ewe ofHWM NyHKTOM B BbICTYNEHWU OUPEKTOPA
OUAN 6bina Tema B3aMMoOTHOLWEHUM WMHcTUTYTa ¢ nog-
PSLHBIMW OpraHU3auMsMU W BO3MOXKHblE MYTWU pelueHus
HaKOMUBLIMXCSA Npobnem.

lnaBHbIM yueHbit cekpetapb OUAN H.A.Pycakosuu
NPOMHGOPMUPOBaN O pe3ynbTatax BbIBOPOB HOBOrO CO-
ctaBa YyeHoro coseta OUAWN, a Tarkke 06 MHMLMaTMBaxX
OMPEKLUMH B OTHOLIEHUU Bosiee LUIMPOKON MHTErpaumuu B eB-
ponemnckoe HayyHoe COOBLLECTBO.

MNpeacenatens OKIM 8 OUAN B.T1. Hukonaes gonoxxkun
yuyacTHUKaM COBellaHUs O Xxoge BbinosHeHus «Konnek-
TMBHOro gorosopa OObeAUHEHHOrO WHCTUTYTa AAepHbIX
uccnegosanni Ha 2011—2013 rr.». B nocneposasliem
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obcykaeHuu yuactsosanu B.A.Mareees, [.B.LLupkos,
H. A.Pycakosuu, C.3.Takynsk.

LOupektop JIAM A.T.OnblieBcKui BbICTYNUA C MHAOP-
Mauuel o npasgHosaHuu 100-neTHero oGuUnes nepsoro
OMpekTopa nabopaTopuu uneHa-koppecnoHgeHta PAH
B.T. Dxenenosa.

Ha cosellaHnu B xoae COCTOSABLIMXCA BbIOOPOB Npeq-
cepatenem HayuHo-TexHuueckoro coseta OUAN epu-
HOrnacHo W36paH raBHbIM HayuHbli coTpyaHuk JITD
P.B. I>xonoc, a yyeHbIM CEKpeTapeM — CTapLUMi Hay4HbIM
cotpyaHuk JIT® E.A.KonraHosa. B obcyskaennn npep-
NOXXeHHOW noueTHbiM aupektopom JIT® [.B. LLinpkosbim
Tembl «HTC OUAU B npownom u Byayuwiem» Bmecte c
MHULMATOPOM [AWUCKYCCHUU MpUHSAK yuactue P.B.[xonoc,
B. A.Marteees, M.T.Utkuc, C.H. Omutpues.

5 anpena OUAWN nocetunu 3amectutenb reHepasib-
HOMO AMPEKTOpa, AMPEeKTOp G/oKa MexAyHapoaHoW hes-
TenbHocTU rockopnopauun «Pocatom» H.H.Cnacckui u
conposoXaalowue ero nvua. B aupekuun Uuctutyta pe-
nerauyuio «Pocatoma» npunanu B. A.Marteees, M.[. UTtkuc,
I. O.Wwupkos, H.A.Pycakosuu, [.B.KamanuH, A.B.BuHo-
rpagos.

B xome 6eceapl 06Cy>KAanucb BO3MOXHOCTU pacilu-
pPEHUS COTPYAHWUYECTBA MeXAy LBYMS OpraHu3auusiMu, B
TOM uYuC/ie B HesALepHbIX MPUIOXKEHUAX, MCMNOJb30BaHMSA
YyuebHo-HayuHoro ueHtpa OMAN B obpasosaTenbHbIX Npo-
rpammax «Pocatoma». Bo Bpemsi BcTpeuu paccmatpuBsa-

A regular extended meeting of the JINR Directorate
was held on 4 April. It discussed the results of the March
session of the JINR CP and issues of current activities at
the JINR Directorate.

The Director of the Institute V.Matveev opened the
meeting. He gave high appraisal of the session results and
talked about issues in connection with comments of sev-
eral Member States on the new approach in the member-
ship fee charge for the JINR budget. The working group of
the CP Chairman office on financial issues is to improve
the approach methods to calculate the membership fees
into the budget of JINR, with an account of all proposals
and remarks expressed at the session. It should present
the results of its work at the November session of CP.
One more issue in the speech of the Director concerned
the interrelations of JINR with contractors and possible
ways to solve the problems that had accumulated during
the period.

JINR Chief Scientific Secretary N.Russakovich in-
formed the audience about the results of the elections of
the new membership of the JINR Scientific Council and
the initiatives of the Directorate to extend the integration
into the European scientific community.

Chairman of the Trade Union Joint Committee at JINR
V.Nikolaev reported to the participants of the meeting
about the implementation of the “Collective Employment
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Agreement of the Joint Institute for Nuclear Research for
2011—2013". V.Matveev, D. Shirkov, N.Russakovich, and
S.Pakulyak took part in the discussion after the report.

DLNP Director A.Olshevski made a presentation
about the celebration of the centenary of the birth of
the first director of the Laboratory RAS Corresponding
Member V.P.Dzhelepov.

Elections were held at the meeting. Chief researcher
of BLTP R.Jolos was unanimously elected chairman of
the JINR Scientific-Technical Council; senior researcher of
BLTP E.Kolganova was elected scientific secretary of the
Council. BLTP Honorary Director D. Shirkov suggested a
topic for the discussion “JINR STC — Past and Future”,
and R.Jolos, V.Matveev, M.ltkis, and S.Dmitriev took
part in the debates.

Rosatom state corporation Deputy Director General,
Head of the international relations department N.Spassky
and accompanying persons visited JINR on 5 April. At the
JINR Directorate, V.Matveev, M.ltkis, G. Shirkov, N.Rus-
sakovich, D.Kamanin, and A.Vinogradov received the del-
egation from Rosatom.

The sides discussed opportunities to broaden coop-
eration between two organizations, including the sphere
of non-nuclear applications, and use the UC of JINR in
educational programmes of Rosatom. They also discussed
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JMCb BOMpOCbI NOAroToBKW BU3WTa B OUAWN reHepanbHoro
nupektopa MATATI HOkua AmaHo. Foctu nocetvnu nabo-
paTopun (OU3UKKU BbICOKMX IHEPTHH WU AAEPHBIX PeaKLuK.

5 anpens B JIOB3 OUAN, 8 meMmopHanbHOM KabuHe-
Te akagemuka A.M.bBanguHa coctosinocb Top)KecTBeHHOe
BpyyeHue [unaiomMoB MH)KeHepOB-CbM3MKOB BbIMyCKHHUKaM
6azosoi kadeapbl OUAN «InekTpoHWKa H3HMUYeCcKux
yctaHoBok» (DY) 8 MUPJA.

12 OMNNOMOB, B TOM 4WC/ie YeTbipe C OT/IMYMEM, B
NPUCYTCTBUM npenogasatener Kadenpbl BPyyuau npeq-
cepatenb locypapcTBeHHOW aTTecTauMOHHOW KOMMWCCHM
MUPJA akapemuk PAH B.T.KagpilweBckui, 3aBenytoLLmi

kacpegpor IDY MUPIA npoceccop A.N.Manaxos 1 gu-
pektop YuebHo-HayuHoro ueHtpa OUAN C.3.Makynsk.

15 anpens cocrosinocb nepsoe 3acegaque HTC OUAN
B HOBOM cocTtaee. B coctas Hoeoro HTC Bownu aupekuums
W HaydHbli pykoBogutens OUAU, pupektopa, noueTHble
OMPEKTOpa M HaydHble PYKOBOAMTENM nabopaTopui, LOu-
pektop YHL, OMAN v npeacenatens coBeta MONOABIX yye-
HbIX W cneuunanuctos. Mo pelweHuto aupektopa UHcTUTyTa
B coctaB HTC Bk/toUYeHbl TakyKe ero npenblaywui npeg-
cepatenb W.H. MewkoB v unen lMpe3ungeHTckoro coseta no
Hayke u obpasosaHuio P® TI.B.TpybHukos. Bcero B co-
ctaB HTC sownu 47 yenosex.

Jy6Ha, 5 anpes. [IpeacraBurenu rockoproparun «Pocatom» Ha IKCKypcUH

B JIaGoparopuu saepHbIx peakuuit uMm. [ H. ®neposa

Dubna, 5 April. Representatives of the Rosatom state corporation on the excursion
at the Flerov Laboratory of Nuclear Reactions

issues of preparation of the visit of IAEA Director General
Yukiya Amano to JINR. The guests had excursions to the
Laboratory of High Energy Physics and the Laboratory of
Nuclear Reactions.

Diplomas of engineers-physicists were ceremonially
handed to the graduates of the basic chair of JINR “Elec-
tronics at Physics Facilities” (EPF) of MIREA in the me-
morial study of Academician A.Baldin at JINR LHEP on
5 April.

Twelve Diplomas, including four with honours, were
handed by the Chairman of the State MIREA Attestation
Board RAS Academician V.Kadyshevsky, head of the EPF
MIREA chair Professor A.Malakhov and JINR UC Director
S. Pakulyak.
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On 15 April the first meeting of the newly elected
JINR STC was held. The Council included the Directorate
and JINR scientific leader, directors, honorary directors
and scientific leaders of the laboratories, the JINR UC
director and chairman of the Council of Young Scientists
and Specialists. According to the decision of the Director
of the Institute, STC includes the previous chairman
|.Meshkov and member of the RF Presidential Council on
Science and Education G.Trubnikov, in total 47 persons.

The Council Chairman R.Jolos made a report on the
main trends of activities of JINR STC. JINR Vice-Director
R.Lednicky presented recommendations of the group on
JINR staff policy. The UC Director S.Pakulyak spoke about
preparation activities for the State accreditation of JINR
post-graduate courses. R.Jolos also spoke on the recom-
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OcHoBHbIM HanpaeneHusiM geatenbHocth HTC OUAU
OblLIO MOCBALWEHO BbLICTYM/IEHWE npenceaaTens CcoseTa
P.B. bxonoca. Buue-pupektop P.JlegHuuku npepcTaBun
peKkoMeHJauuK rpynmnbl MO BOMPOCaM KaApOBOW MOWUTH-
kn OUAN. Oupextop YHL, C.3.Makynsak coobwmn o noa-
rotoeke K [oCcynapcTBEHHOM aKKpeguTauuMu acnupaHTypbl
OUAN. P.B. Oxxonoc npouHdopmuposan HTC o pekomeH-
JauMax KOMMCCHMM MO aHa/iM3y CUTyaluu B naHcuoHate
«[lybHa», No U3MeHeHWio CTPYKTypbl ynpasneHus OUAN.
YueHbit cekpetapp HTC E.A.KonraHoBa npepacraeuna
npeasapuTenbHbi nnaH pabotbl HTC OUAU Ha Gauvkait-
wee Bpems.

Ynuua Anekces CucaksaHa Ha kaprte Jly6GHbl

YuutbiBas Bblgalowmnca Bknan axkagemuka PAH
A.H.CucaksHa, sosrnasnsswero O6beauHeHHbIM UHCTUTYT
ANEPHbIX UCCNEeNOBaHUI, B OTEUECTBEHHYIO HayKy M B pas-
BUTHe ropoga [ybHbl, agMHUHUCTpauUMs ropofa, paccMo-
Tpee HanpasneHHble B OAO 033 «[lybHa» obpalienus,
NOCTaHOBWMA MPUCBOMUTL Y/IMLE, MPUMbIKAIOWEN K Npo-
MbILNEHHOMY KoMmmiekcy «beta» B HOBOW npoMmblILweHHOM
npaBobepe>kHoi 3oHe [ybHbl, MMs akagemuka Anekces
CucaksHa.

Anekcen Hoparposuu OOMH W3 aBTOPMTETHbIX
POCCUMCKMX yueHbiXx B 0bnacTv TeOpeTHUeCcKOM M MaTeMa-
TUYECKOW (DU3UKH, WMHWULMATOP MaclTabHbIX NPOEKTOB B
Ly6He, B TOM uMcie Mera-npoeKkTa MO CO3AaHWUIO Kosnaw-
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nepa NICA Ha 6ase HyknotpoHa OUSAW ans uccneposa-
HWUSA KPUTHUUYECKKUX SIBJIEHUH B AAepHON MaTtepuu. AKageMuK
A.H.CucaksiH aKTUBHO Nogaepykan MpPoeKT Mo CO3LaHWI0
0coboW 3KOHOMMUYEcKoW 30Hbl B [lyBHe, npu €ro yyacTuu
U nogaepxke craryc peaugeHta 033 «[lybHa» nonyumu
OKOJ10 AecsATKa WHHOBALMOHHbIX KOMMaHWH, peanunsyolmx
pa3pabotku yueHbix OUAWN. A.H.CucaksH 6bin uneHom
HabnopatensHoro coseta 033 u npeacenarenem HayyHo-
TEXHWUUYECKOro COBeTa Mo AAEPHO-PU3UUECKHUM U HAHOTEX-
HoJslorusiM. B HasBaHWW ynuLpbl NPOLOMIKHUTCA KU3Hb YeNo-
BEKA, KOTOPbIM MHOMO cAefan v ANs HayKu, U oS ropofa,
B KOTOPOM >KHWJ.

17 masa B pupekunn OUAU coctosnach pabouas
BCTpeua C npeacraesutensmu EBpokomuccuu, KoTopble Ha-
KaHyHe, 16 mas, yyacTBoBanv B coBellaHun B Mockee B
MunobpHayku PD Kkak uneHbl UCNOSHWUTENbHOTO KOMUTETA
Eepocotoza no Bonpocam pasBUTHS WCCefoBaTeIbCKOM
MH(PaCTPYKTYpPbl M KOOPAMHALMKM COBMECTHbIX paboT no
npoeKkTaM Mera-camMeHc, peanu3yeMbiM B POCCHUHMCKUX Ha-
yuHbIx ueHTpax U OUAWN, BkNtOYEHHBIM B POCCHUMCKYIO rO-
cynapcTteeHHyto nporpammy Ha 2013—2020 rr.

B neperosopax B MWHWCTepcTBe, a 3aTeM B [lybHe
NPUHUMaNK YyyacTMe PYKOBOAMUTENb [AenapTaMeHTa pas-
BUTHUS MPUOPHUTETHbIX HANPaBIEHWM HayKU W  TEeXHWKM
MunobpHayku P® C.B.CanuxoB W ero Konsieru, pyko-
BOAMUTENb MOAPA3LENeHUH NO WCCNef0BATE/IbCKOM  WH-
dpactpyktype EBpokomuccun AHHa ApaHo AHTeno, akc-

mendations by the board on the status of the “Dubna”
holiday hotel and on the changes in the administration
structure of JINR. STC Scientific Secretary E.Kolganova
presented a draft of the Council activities in the nearest
future.

Dubna’s map has now a street named after
Academician Alexei Sissakian

The administration of the city of Dubna decided to
name a street after RAS Academician A.Sissakian who
headed the Joint Institute for Nuclear Research (2006—
2010) and made a considerable contribution to the Russian
science and development of the city, taking into account
his outstanding services and appeals sent to OJSC SEZ
“Dubna”. A street in the industrial zone “Beta” in the
right-bank part of Dubna will bear the name of the sci-
entist.

Alexei Sissakian is one of the most well-known
Russian scientists in the field of theoretical and mathe-
matical physics. He initiated large-scale projects in Dubna,
including the mega-science project to develop the NICA
collider on the basis of the JINR Nuclotron for studies
of critical phenomena in nuclear matter. Academician
A.Sissakian eagerly supported the project to establish
a special economic zone in Dubna; about a dozen of in-
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novation companies that bring the elaborations of JINR
scientists into life received the resident status at the
Dubna SEZ under the support and vivid involvement of
Academician A.Sissakian. He was member of the SEZ
supervisory committee and chairman of the scientific-
technical council on nuclear physics and nano technology.
The life of this scientist, who did so much for science and
the city he lived in, will continue in the name of this street.

On 17 May a working meeting with representa-
tives of the European Commission was held at the JINR
Directorate. The day before, on 16 May, the representa-
tives of the European Commission took part in the meeting
at the RF Ministry of Education and Science in Moscow.
Their delegation consisted of the members of the execu-
tive committee of the European Union on issues of de-
velopment of research infrastructure and coordination of
joint work in mega-science projects that are implemented
at Russian scientific centres and JINR and are included
into the Russian state programme for 2013—2020.

The following persons took part in the negotiations
at the Ministry and then in Dubna: Head of the Ministry
department of development of priority trends in science
and technology S.Salikhov and his colleagues, Head of
the European Commission Research Infrastructures de-
partment Anna Arano Antelo, EU experts — ex-Director-
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Jy6na, 17 mast. Busut npencrasureneit EBpoxomuccun Dubna, 17 May. Representatives of the European Commission on
B O a visit to JINR
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neptbl EBpocooza — ObiBLWIMI FeHepasibHbIM AWPEKTOP
LLEPH Pobept imap, npenctasutens CEA CiosanH lNoTa
longmaH (®paHuus), uneH Popyma eBponenckon cTpa-
TEerMM MO HayYHO-WUCCNELOBATENIbCKOU WH(PPACTPYKTYpe
(ESFRI) Xan Myne, npodgeccop Crtus Maiiepc (LLEPH),
avpektop GSI (Fepmanus) Xopct LTtokep, coBeTHWK no
Hayke W MHHOBauusM npepctaBuTenbctea EC 8 PO Puuappn
Byprep, a Takxe, co ctropoHbl OUAWN, 3zamecTtutenb au-
pektopa JIOBI A.C.CopuH, KOTOpbIM NpoUHGOPMUpOBa
YUaCTHWKOB COBellaHua o xoge pabot no npoekty NICA
g Lyb6He.

17 mas B pgupekumd MWHcTUTyTa npepacraBuTenen
Espokomuccun npuHanu  B.A.Mateees, P.JlegHuuku,
H. A.Pycakosuu, B.[.Kekennase, A.C.CopuH, I'.B. Tpy6-
Hukos, [.B.KamanuH. Oupektop OUAUN u ero konneru
NpeAcTaBuIM NporpaMMy Hay4yHO-UCCNELOBATENbCKOW Aes-
TeNnbHOCTH MHCTUTYTa, pacckasanM O MeXAyHapOLHOM
COTPYAHWYECTBE WM YUYaCTUU CTPAH-YUYaCTHML, U acCOLUHPO-
BaHHbIX usieHOB B npoekTax CeMuneTHero naaHa pasBuTUS
OUAN, ypenue ocoboe BHuUManue npoekty NICA. TocTu
nobbisanv B JlabopaTopun (HU3UKKU BbICOKMX 3HEPrui Ha
OCHOBHbIX HAyYHO-TEXHOMIOMMUYECKUX YyyacTKax, rae BemyT-
cs pabotbl no npoekty NICA, BcTpeTunuch € BeayWwmMK
crneuuanucTamu.

YuacTHWKKM BCTpeud, Bblpa3uB 3aWHTEPECOBAHHOCTb
EBpokomMuccun yuacTBoBaTb B AyOHEHCKOM Mera-cameHc-
npoeKkTe W PaclMpsATb MeXAYHAapPOAHOE COTPYAHUYECTBO
B 3TOM HanpasfieHWH, UMEIOT BO3MOXHOCTb 0BCYAMTb BCe
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acnekTbl COTPyAHW4YecTBa Ha 3acepaHuun Eepokomuccum
19 nioHs B Bproccene.

18 maa OMUAMN nocetmnu reHepanbHbiM AUpPeKTOp
MexxayHapoLHOro areHTCTBa Mo aTOMHOM 3Hepruu HOkus
AmaHo u conpoBoykpaswue ero nvua. [nasa MATATO c
6O/bLIMM WHTEPECOM MO3HAKOMWJ/ICA C WCCNEefO0BaHUSAMM
M NpoeKTaMu labopaTopui (OU3UKK BbICOKWUX IHEPrui M
ALepHbIX peakuui. MHoroneTHee cotpynHuuecteo OUAN ¢
MATATS ocywiectensietca B cchepe NMOATOTOBKM MOMOAbIX
CMeLManncToB, NPOBEAEHHH 3KCNepTHbIX paboT. Ha BcTpe-
ue B AMPEKLMH C yyacTHeM aupekTopa OO6beaguHEHHOro UH-
ctutyta B.A.MarBeeBa, Buue-gupekTopoB P.JlegHuukoro
u M.T.WUTkuca, rnaBHoro yueHoro cekpetaps H.A.Pyca-
KOBMUa, ero 3amectutens [l. B. KamaHuHa, rnaBHoOro uHxe-
Hepa JIHD A.B.BuHorpagosa obcy>kaanmMcb BO3MOXKHOCTH
JanbHeWLLero pacluMpeHns U YKpenaeH1s CoTpyAHUYeCTBa.

23 Mas Ha OuepefHOM paCLIMPEHHOM COBELLAHWH
ovpekurn OUAN obcyxpanuch BONPOCbl O FOTOBHOCTH K
NPOrpaMMHO-KOHCY/IbTAaTUBHbIM KOMWTETaM, O MOArOTOBKE
HoBoM pepakunu CemunetHero nnaHa passutusa OUAN, 06
uTorax KamnaHuM No MoBbilUeHWIO 3apaboTHOM naaTbl Co-
TpyaHukam UHcTuTyTa.

Mo nepBomy BoOMpoOCYy BbLICTYNWAU BULE-AUPEKTOPA
M.T.Utkuc v P.JlegHmuku. OHY OTMETHAM HACbILLEHHOCTb
nporpaMMbl BCEX TPeX UIOHbCKUX KOMMUTETOB, BKJIlOUaBLUEN
LoKNafbl 0 xofe paboT No peanusaunu HayuHbIX U TEXHMU-

General of CERN Robert Aymar, representative of CEA
(Commisariat d’Energie Atomique, France) Suzanne Gotha
Goldman, member of the European Strategy Forum on
Research Infrastructures (ESFRI) Jean Moulin, Professor
Steve Myers (CERN), GSI Director Horst Stocker
(Germany), science and innovation Advisor at the EC of-
fice in RF Richard Burger (France), as well as official on
the JINR side — LHEP Deputy Director A.Sorin who in-
formed the participants on the status of the NICA project
at Dubna.

On 17 May the delegation from the European Com-
mission was received at the JINR Directorate. They were
greeted by JINR Director V.Matveev, JINR Vice-Director
R.Lednicky, JINR Chief Scientific Secretary N.Russako-
vich, LHEP Director V.Kekelidze, LHEP Deputy Directors
A.Sorin and G.Trubnikov, Deputy Head of the interna-
tional relations department D.Kamanin. The Institute
Director and his colleagues presented the programme
of scientific research at the Institute, spoke about in-
ternational cooperation and involvement of JINR Member
States and Associate Members in the projects from the
Seven-Year Plan of JINR Development, giving special at-
tention to the project NICA. Then the guests were invited
to the Laboratory of High Energy Physics to visit its main
sites where the Project NICA is under way and meet the
Laboratory leading researchers.

41

The participants of the meeting expressed the inter-
est of the European Commission in taking part in the
mega-project in Dubna and widening international coop-
eration in this direction. They discussed all the aspects
of cooperation with JINR at the session of the European
Commission on 19 June in Brussels.

Director General of the International Atomic Energy
Agency Yukiya Amano and his accompanying persons
visited JINR on 18 May. Head of IAEA got acquainted
with a great interest with research activities and proj-
ects of the Veksler and Baldin Laboratory of High Energy
Physics and the Flerov Laboratory of Nuclear Reactions.
For many years JINR has been cooperating with IAEA
in the sphere of training young specialists and organiz-
ing expert services. JINR Director V. Matveev, JINR Vice-
Directors M.ltkis and R.Lednicky, JINR Chief Scientific
Secretary N.Russakovich, his Deputy D.Kamanin, FLNP
Chief Engineer A.Vinogradov participated in a meeting at
the JINR Directorate, where possibilities of enhancement
of cooperation were discussed.

On 23 May a regular extended meeting of the JINR
Directorate was held. It discussed issues of the status
of preparation of the Programme Advisory Committees
meetings, a new version of the Seven-Year Plan of JINR
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UECKMX MPOEKTOB, OTYETbI MO MPOEKTaM U TemMaM, 3aBep-
watowmnmca B 2013 r., cTeHOOBble ceCCUM [0KIa[0B MOJIO-
LbIX yYeHbIX, BbipaboTKy pekomeHgauui YueHoMy coBeTy
u aupekunn OUAN.

loBopsi o koppekTupoBke CemunetHero nnaHa, Ou-
pektop OUAN B. A.Marseee nogyepkHyn, uto 10 cekumu
pabouel KOMUCCHK NPOAC/HKAIOT PaboTy MO NOArOTOBKE K
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LOKfagy Ha YueHOM coBeTe MO BCEM HanpasieHWsaM aes-
TenbHoctu UHcTuTyTa.

PaccmoTpeHbl Bce NpoekTbl, Tpedytolre AoNoHUTE b
HbIX KanWTasibHbIX BJOXEHWH, Npobnembl 3HEPreTUYEeCKUX
3arpart, couuasnbHas nonutuka. Ocoboe BHWUMaHWe ynene-
HO 3(PPEKTUBHOCTU MWCMNONb30OBaHWUS [OEHEXHbIX CPEencTB
M KOHCONMAALMU PECYPCOB Ha FNaBHbIX Hay4YHbIX Hanpas-
nenusix. B npenuax soictynunam M.T.Utkuc, P.JlegHuuku,

Jly6na, 18 mas. ['enepansHblii fupexTop MexxayHapoIHOTO areHTCTBa Mo aToMHOi1 sHepruu KOkust Amano (5-i cripaBa),

npuOsBIIHNiA B JlyOHY [UIst O3HaKOMIIEHHS C AesiTensHocThio OMSAN

Dubna, 18 May. Director General of the International Atomic Energy Agency Yukiya Amano (the 5th right)
on a visit to Dubna to be acquainted with the activities at JINR

Development and results of the measures to raise the
wages for the JINR personnel.

JINR Vice-Directors M.ltkis and R.lednicky took the
floor on the first issue. They marked busy programmes
of all three committees in June that included reports on
the status of work in the scientific and technical projects,
information on the projects and topics that are to be
concluded in 2013, poster presentations by young scien-
tists, work-out efforts to issue recommendations to the
Scientific Council and JINR Directorate.

Speaking on revision measures of the seven-year
plan, JINR Director V.Matveev stressed that 10 sections
of the working committee continued their preparation
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work for the report to the Scientific Council in all research
trends of the Institute.

All the projects that need additional funding, power
consumption aspects and social policy were discussed.
Special attention was paid to the efficiency of monetary
funds’ use and consolidation of resources in the main
scientific directions. M.ltkis, R.Lednicky, V.Kekelidze,
V.Korenkov, D.Shirkov, N.Russakovich, and S.Dotsenko
took part in the debates.

A.Ruzaev reported on the measures to raise the
wages by average 19% of five categories of JINR staff.
A mild deviation in the percentage occurred due to the
personnel categories in different laboratories. The work
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B. O.Kekenupagse, B. B. KopeHbkos,
H. A.Pycakoeuu, C.H. JoueHko.

06 uTorax nosbilleHWs 3apaBOTHOW MaTbl COTPYLHH-
kam OUAN c 1 anpens atoro roga pacckasan A.B.Pysaes.
CpefHee noBbllleHWe MO MNATH KaTEropusiM COTPYLHUKOB
coctasuno 19 npoueHtos. Hebonbwas pasHuua B npoueH-
Tax Obina cBA3aHa C KaLpoBbIM COCTaBOM JlabopaTopwi.
PaboTa no ynopsgoyeHvio pasmepoB OoKnaaos byaer npo-
nomkeHa. B npenusx sbictynunu B.A.Martsees, B.I.Ka-
oblwesckur, M.T.Utkuc, B.[.Kekenngze, [.B.LLupkos,
C.H. Omutpues, P.JlegHuuku.

Mo psamy Apyryx BOMPOCOB Ha COBELLAHWW BbICTYMW-
v E.A.Kosrarvosa, C.3.Makynsk, B.T.Kagpiwesckui,
E. A.KpacasuH.

. B. Wupkos,

B Hauasne MIOHA cTapToBan pa3paboTaHHbId Hay4HO-
uHpopMauuoHHbiM otaenom OUAN TB-kaHan Ha noprtane
YouTube nop Ha3ssaHuem JINRTV.

Mpepapictopua cobbitua Takosa. 21 wioHa 2012 r.
Hay4YHO-MH(OPMaLIMOHHbIM OTLENOM Npu nopaepxkke Jla-
6opatopuu MHGPOPMALMOHHbBIX TEXHOMOMMH Bbin pa3pabo-

TaH v 3anyweH eugeonoptan OUAN. B neprog c 21 uioHs
2012 r. no 11 wiona 2013 r. atoT noptan nocetmnu bonee
15 Tbic. uenosek u3 BGonee yem 28 crtpaH mupa u Poccuu.
Celuac Ha BuaeonopTane pasmelleHbl 6onee 150 uHdop-
MaLMOHHbIX POJIMKOB, AOKYMEHTas/IbHbIX (PUIbMOB U MpPO-
rpamMm. B panbHeidwem nnanupyetca 3anyctutb Ha Oase
noprtana CeTeBU30p C OH-/lalH BellaHWEM BCeX WHGopMa-
LIMOHHBIX U NYBAULMCTUYECKMX NPOrpaMm O AesTeNbHOCTH
onaun.

YouTube npusHaH nonynsipHeWLUM BULEOXOCTUHIOM
W TPETbUM CaMUTOM B MMUpE MO KOJMYECTBY MOCETUTENEN.
B aHBape 2012 r. exxeAHEBHOE KOMYECTBO NMPOCMOTPOB BH-
neo Ha caunte gocturno 4 mapga. MNo garHbiM «Poccuiickon
raseTbl», ABa MPOLEHTA ayauTOPUW CepBUCA COCTaBSIOT
poccusHe — 310 51 maH yenosek. Cenuac kaHan JINRTV
HaxoAMTCA B CTafiMM HaMoJIHEHUS MaTepuanamu WU aganta-
LMK KO BCEMMPHOW CETH, OH MOMOXET NOJIb30BaTENSM CO-
UManbHbIX CETer onepaTMBHO HAXOLWTb W MPOCMATPUBATb
Ha MOBW/bHbIX YCTPOMCTBaX POTO- U BHLAEOMH(OPMaLHIO
o pesitenbHocTh UHcTutyTa.

to arrange the amount of wages will be continued.
V.Matveev, V.Kadyshevsky, M. ltkis, V.Kekelidze, D. Shir-
kov, S.Dmitriev, and R.Lednicky took part in the debates.

E.Kolganova, S.Pakulyak, V.Kadyshevsky, and
E.Krasavin took the floor on other topics of the meeting.

A television channel called JINRTV was launched in
early June on the web portal YouTube. It was designed
by the scientific information department of JINR.

The following facts lie in the background of the event:
on 21 June 2012 the scientific information department de-
signed and started a video portal of JINR. The Laboratory
of Information Technologies assisted to work. During the
period from 21 June 2012 to 11 June 2013, more than 15
thousand users from above 28 countries and Russia vis-
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ited the portal. Now there are more than 150 information
video clips, documentaries and programmes on the video
portal. It is planned to launch on-line TV broadcasting
through the internet with all information and public pro-
grammes about the activities at JINR.

The YouTube portal has been acknowledged a most
popular video hosting and the third in the world site in
the number of visitors. In January 2012 daily visits to
the site amounted to 4 billion. The Russian newspaper
“Rossijskaya gazeta” states that 2% of the service audi-
ence is Russian users — it is 51 million people.

At the present moment the JINRTV channel is in the
stage of accumulation of information and adjustment to
the world internet. It will help social net users to find and
look through photo and video information about JINR in
their mobile devices.
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H. A.PycakoBuuy — 60 et

9 anpens enasnomy yuenomy cexkpemapio Q0beOUHEHH020 UHCIUMYMA
sA0epHbIX uccreooganuli Hukonarw Apmemvesuuy Pycakosuuy ucnontunocs
60 nem. Konneeu u Opysvs cepoeuno nozopasuiu Huxonas Apmemvesuua c
wecmuoecamuniemtum rouIeeM, noxcenas emy 300posbs, yoadu U ycnexos
80 6ceX €20 HaAYUHAHUAX.

N.A.Russakovich is 60

On 9 April JINR Chief Scientific Secretary Nikolai Artemievich Russa-
kovich celebrated his 60th birthday. Colleagues and friends heartily congrat-
ulated him on the jubilee and wished him health, luck and every success in all
his undertakings.

0. . Oranecsiny — 80 jet

14 anpens ucnonnunoce 80 nem KOpuro Llonaxkosuuy Ozanecany, npogheccopy,
Oeticmeumenvromy wieHy Poccuiickoil akademuu HayK, HAy4HOMY PYKOGOOUMENO
Jlabopamopuu sioepuvix peaxyuii um. 1. H. @neposa. Konneeu u opysvs cepoeuro
nosopasunu FOpusa Llonakosuua c obuneem, nodxceiaiu 006po2o 300p08bsl, HOBbIX
OneCmauUX HAYYHBIX Pe3YIbMamos, cuacmvsi U O1a2ononyyus 6 cembe.

FObunapa nosopasun Ilpesudoenm Poccuu B. B. I[Tlymun.

«Yeaoncaemorit FOpuii Lonaxosuu! [pumume nosopasnenus ¢ 80-nemuum woou-
neem. Tananmiauswlll, npedantslii uHmMepecam oend yenosex, Bol noceamunu ceoro
JICU3ZHL HAYKE U HA IMOM nonpuuje 00Cmueiu OOIbUWUX, 3HAYUMbIX ycnexos. Bawa
HeYCMAaHHAs UCCIe08aAMENbCKAsL OesiMeNbHOCb, OP2AHU3AMOPCKULL HOMEHYUA,
8eCOMbLIL 6KIIAO 8 pazeumue nepedosslx, 0CmMped06anHbIX obnacmell QusuKy 3a-
cayarcusaiom camo2o 2nyboko2o npusnanus. XKenaro Bam nosvix docmudicenuii 6
BANCHOM, UCTUHHO NOOBUINCHUYECKOM MPYOe, 300P08bsL U 6Ce20 Camo2o 006po2o!»

B aopec FO.I]. Ocanecsina nocmynuiu npugemcmeus u no30paeieHus om py-
Kosoocmea PAH, pykosooumeneil u 6edyuux yuenvix Hayunvlx yenmpos Poccuu u
MUpa, 8UOHBIX Oesimenell HayKu U Kyibniypbl, npasumenvcmea Mockosckoti obna-
cmu, pykogsooumeneil 20pooa Jyousl u epadoodpasyrouux npeonpusmuil.

Yu. Ts. Oganessian is 80

On 14 April Professor Yuri Tsolakovich Oganessian, Academician of the Russian Academy of Sciences, Scientific Lead-
er of the Flerov Laboratory of Nuclear Reactions, celebrated his 80th birthday. Colleagues and friends heartily congratu-
lated him on the jubilee and wished him sound health, new bright scientific results, happiness and prosperity of his family.

Congratulatory Address by President of Russia V. Putin:

“Dear Yuri Tsolakovich,

Please accept my congratulations on the 80th jubilee. As a talented scientist faithful to his cause, you dedicated all your
life to science and achieved in this sphere significant success. Your untiring research activities, your talent of an organizer,
your great contribution to the development of advanced urgent fields of physics deserve deepest acknowledgement. Let me
wish you new achievements in your important, really selfless work, health and all the best!”

Yu. Ts. Oganessian also received greetings and congratulations from the RAS leaders, heads and leading scientists of
scientific centres of Russia and worldwide, outstanding scientists and celebrities, the government of the Moscow Region,
leaders of the city of Dubna and heads of the local industrial enterprises.




50 jet pakyabTETY €CTECTBEHHBIX
HAYK YHHBepcHTeTa
um. I1. U. Hladapuka B Komune

B 2013 r. ucromammocs 50 met da-
KyJBTETY €CTECTBEHHBIX HAyK YHHBEPCH-
tera um. I1. M. Illadapuka B Kormmie (Cro-
Barkas PecrmyOnmka). 20 Mast B 31aHUH TO-
ponckoit punapmonun B Komure coctos- \(4/
JIOCh TOPKECTBEHHOE 3acelaHue YUeHOTo o4
coBeTa (haKkynabpTeTa, HA KOTOPOM TPHCYT-
CTBOBAJIM TIPEJCTABUTENN OOJBIIOTO YHC-
na y4eOHbIX 3aBefeHHH CIOBAaKHM M Psa MHOCTPAHHBIX
yauBepcutetoB. Ot OUAN B 3acemaHny MPHHST yYIacTHE
mpogeccop A. V. ManaxoB, MpUTITAICHHBIA PyKOBOIACTBOM
YHUBEpPCUTETAa ¥ YIOCTOCHHBI OpOH30BON FOOMICHHOM
Menanu (aKyabTeTa 3a 3aCIyTH B MOATOTOBKE CTY/ACHTOB B
00ITacTH PEeNATUBHUCTCKOH snepHoi ¢pu3nku. Menann ObUTH
BPYYEHBI TAKXKE PSILy COTPYIHHKOB YHUBEPCUTETA U MpeEi-
CTAaBUTEISIM APYTuX yHUBepcuTeToB CIIOBAKHM.

[To mopyuenuro mupexrm OSSN A. M. ManaxoB BbI-
CTYTIWJI Ha 3aCEIAHUH C IPUBETCTBEHHBIM CIIOBOM M BPYUHIT
nexany (axynsrera npodeccopy ['abpmamo CeMaHUITHHY
MO3JPaBUTEIbHBIA  aJIpec, MNOANUCAHHBIA JUPEKTOPOM
OUAUN axamemukom B. A. MatBeeBbiM. B anpece mana BbI-
COKasl OIIEHKA yCIICITHOMY JOJTOJIETHEMY COTPYAHUYECTBY
Mexay Yausepcuterom um. I1. M. Iadapuka B Kommue
n OMSIN, a Taxke OTMEYEHO, YTO COTPYIHHYECTBO TPO-
JIorKaeT dpPEeKTHBHO pa3BuBaThes. [locie oduimanbHON
nepemonnu mpogdeccop A. M. ManaxoB BCTpeTHIICS C KOJ-
neramu u3 Yaupepcutera um. I1. 1. [lladapuka n o6cymmn
TUTaHBI TAJIHEHIIIET0 COTPYTHUYECTRA.

.

Kommre (CnoBakus), Maif.
OO0cyx1eHre IITaHOB COTPYIHHYECTBA
CO CJIOBALIKMMH KOJIJIETaMH:

1-it psim — mpodeccopa

I Mapruncka u 1. Yp6an;

2-it psg — mpodeccopa C. Bokan,
A.W.Manaxos, A.lupuep

Kosice (Slovakia), May.
Discussing plans with Slovak
colleagues: first row — Professors
G. Martinska and J. Urban; second
row — Professors S. Vokal,
A.Malakhov, and A. Dirner
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The 50th anniversary of the Faculty
of Science of P.J.Safarik University

o . e
dy in Kogice

A
= In 2013 the Faculty of Science of the
8‘ P. J. Safarik University in Kogice (Slovak
5 Republic) celebrated its 50th anniversary.
X A ceremonial meeting of the Faculty sci-
) entific council was held on 20 May in the

building of the city Philharmonic Hall
in Kosice. It was attended by representa-
tives of various educational institutions of
Slovakia and foreign universities. Professor A.Malakhov
took part in the event on the JINR side, as he was invited by
the leaders of the University. He was awarded the Bronze
Jubilee Medal of the Faculty for his contribution to training
students in the field of relativistic nuclear physics. A num-
ber of the University staff members and guests from other
universities of Slovakia were also awarded with Medals.

On behalf of the JINR Directorate A. Malakhov spoke
at the meeting with greetings and presented a congratulatory
address, signed by JINR Director Academician V. Matveev,
to the Dean of the Faculty Professor Gabriel Semanisin.

The address highly evaluates the long standing suc-
cessful cooperation between the P. J. Safarik University in
Kosice and JINR and marks that the contacts continue to
develop efficiently. After the official ceremony Professor
A.Malakhov met with his colleagues from the University
and discussed plans for further cooperation.
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Jy6Hna, 24 mast. TopskecTBeHHOE coOpaHue,
nocesesHoe 100-1eTuto ocHoBarells U IEpBOro
qupexropa JISIP OSSN akanemuxka I H. @neposa.
BoznoxxeHue LBETOB K NAMATHUKY YYEHOIO
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Dubna, 24 May. The ceremonial meeting

dedicated to the centenary of the founder

and first director of JINR LNR Academician G. Flerov.
Flower-laying ceremony at the monument to the scientist



[pa3zagnoBanue 100-neTus I. H. ®ieposa

24 mas B Jlome KynbsTypsl « MHpP) COCTOSIIOCH TOpIKe-
CTBeHHOE coOpanue, mocesmenHoe 100-meTiro ocHOBaTe-
JIsL ¥ TIepBOTO aupekTopa Jlabopatopuu SaepHBIX peakIinii,
BBIJAIOLIETOCS yUEHOT0, akageMuka ['eoprust Hukonaesuua
®neposa.

Cobpanme otkpeur aupekrop JISAP  mpodeccop
C.H. Imutpues. C mpuBeTCTBHEM K COOpaBIIAMCS 00pa-
tuncst aupexktop OUSN akagemux B.A.Marsees. Boc-
MIOMUHAHUAMHU O *W3HM ['eoprusi HukomaeBnua B Hayke
MOJENWINCh Hay4dHbIl pykoBoguTens JISIP akamemuk
IO.11. OranecsH, 3aMecTUTENb HAy4YHOTO pPYKOBOAMTEINS
POAL-BHUND® (Capos) npodeccop H. B. 3aBbsiios.

Ha coOpanun BeicTynmim npexncrasutenn PAH u 3a-
PYOEXHBIX HAay4HBIX LIEHTPOB, aKTHBHO Pa3BHBAIOIINX CO-
TpyaHuuecTBo ¢ Jlaboparopuell siIepHBIX peakuuii: akajie-
Muk b. @. MsicoenoB — pyKOBOJHUTENb CEKIINU XUMUUECKUX
Hayk PAH, 3amecturens mpezacenarens HarpoHansHOTO
KOMUTETa POCCUMCKUX XUMUKOB, HAyYHbIl PyKOBOIUTEIb
POSL-BHUND® akagemuk P.U.HWnbkaes, mpodeccop
3.Xopman (GSI, Hapmmranr), npodeccop X.Ierremep
(Muctutyr mm. II Ieppepa, HlIBeiinapus), nucarens u
xypramuct B. C.T'ydapes.

FOBUIIEN
JUBILEES

CoCTOsII0Ch TOPAKECTBEHHOE BPyUEHHUE TUIJIOMOB JIay-
pearam HayuHoU npemuu uMmenu I. H. @neposa 2013 r. —3a
BBIJIAIONIHMIACS BKJIAJ B PAa3BUTHE MPEHU3HMOHHON CIIEKTPO-
CKOIIMU C WCIIOJIb30BaHWEM IICHHUHT-JIOBYIIEK. [Ipemun
yroctoens! npodeccopa X.-i. Kmore (GSI, dapmirar),
K.bnaym (Muctutyr Makca Ilnanka, I'efizens0epr), mok-
top M. bnok (GSI, Japmiaranr), npodeccop FO. HoBukos
(MuctutyT sigepHoii ¢pusuku, ['aTunna).

Ha coOpanun ObliM BpydYeHbI JUIUIOMBI U IIPEMHUH
MoOeUTEINSIM KOHKYpPCa, IIPOBEICHHOTO B JyOHEHCKOM
nmuuee Ne6, nocssimieHHOro 100-1eTHio co JHS pOXKIEHUS
I H. ®nepoBa, — BeimyckHuKaM 11-ro kimacca AJjekcero
JlorsunoBy u Kcennn CaiipymuHoii.

YYacTHUKHN FOOUIEHHOTO COOpaHUs BO3JIOXKHIN I[BE-
Tbl K namsatHuky 1" H. @neposa Ha ynuie, Ha3BaHHOW €ro
umeHeMm. CoOpaHue 3aBepUIMIa KOHLEPTHAs MporpaMma
¢onna «Tanantel Mupa» mox pykosojctsoMm /laBuna ['Bu-
HUaHU/3e.

Celebration of G.Flerov’s Centenary

On 24 May a ceremonial meeting on the centenary of
the founder and first director of the Laboratory of Nuclear
Reactions, outstanding scientist Academician Georgy
Nikolaevich Flerov was held at the Culture Centre “Mir”.

LNR Director Professor S. Dmitriev opened the meet-
ing. JINR Director Academician V.Matveev greeted the
audience. LNR Scientific Leader Academician Yu. Oganes-
sian, Deputy Scientific Leader of RFNC-ARSRIEP (Sarov)
Professor N.Zavialov shared their reminiscences about
Flerov.

Representatives of RAS and foreign scientific cen-
tres that actively cooperate with the Laboratory of Nuclear
Reactions took the floor: head of RAS section of chemi-
cal sciences Academician B.Myasoedov, Vice Chairman
of the National Committee of Russian chemists and
Scientific Leader of RFNC-ARSRIEP Academician
R.Ilkaev, Professor Z. Hofman (GSI, Darmstadt), Professor
H. Geggeler (P. Scherrer Institute, Switzerland), and a writ-
er V. Gubarev.

Ceremonial presentation of Diplomas to the Laureates
of the 2013 G.Flerov Prize was held — for the outstanding
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contribution to the development of precision spectroscopy
with Penning traps. The Prize was awarded to Professors
H.-J.Kluge (GSI, Darmstadt), K.Blaum (Max Planck
Institute, Heidelberg), Doctor M.Blok (GSI, Darmstadt),
and Professor Yu.Novikov (Nuclear Physics Institute,
Gatchina).

Besides, diplomas and awards were handed to the
winners of the competition dedicated to the centenary of
G.Flerov, held at Lyceum 6 of Dubna. They were 11-year
students Aleksei Logvinov and Kseniya Saifulina.

The participants of the jubilee event laid flowers to the
monument to G.Flerov in the street named after him. The
meeting was concluded with a performance organized by
the Foundation “Talents of the World” under the guidance
of David Gvinianidze.




NPEMUN

PRIZES

IIpemust nmenun akagemnka M. A. MapkoBa

VYyensiii coBer MHCTUTyTa ANEPHBIX HCCIEIOBaHUI
PAH npucynun npemuro umenu akaaemuka M. A. Mapkosa
2013 1. FOpuro I'puropreuuy Kymenko — mpodeccopy,
JOKTOPY (PU3MKO-MAaTeMaTHYeCKHX HayK, 3aBeLyIOIIeMy
Otnenom ¢usnku Beicokux suepruii USIM PAH, u Aunex-
canapy ' puropseBuuy OJbIIeBCKOMY — JOKTOPY (H3HUKO-
MaTeMaTH4YeCKHUX HayK, AupekTopy JlabopaTopuu saepHbIX
npobiiem OVSIN — 3a BKJIa B CCIIEIOBAaHNE HEUTPUHHBIX
OCLUWIISUUI B SKCIEPUMEHTaX C HEUTPUHO OT YCKOpUTE-
neii 1 PeakTopoB U U3MEPEHHE YIla CMEIIHBaHU 0 5.

14 Mast coCTOAIIOCh BpyUYCHHE JlaypeaTaM JUIIOMOB Ha
npoxonuBimx B MM PAH MapkoBCKHX YTEHUSX M BBI-
cTyruieHue ynaypeatoB — A.T. OnbpIIeBCKOro ¢ JA0KJIa0M
«[Tonck ocrmmsMi HEHTPHHO B PEAKTOPHBIX SKCIIEPHU-
ventax» u FO.I.Kymenko c¢ moxmamom «OOHapyxeHHE
OCLWIISIUI MIOOHHBIX HEUTPUHO B 2JIEKTPOHHbIE HEUTPU-
HO B ’KcriepuMenTe T2K».

HAYYHOE COTPYOHWMYECTBO
SCIENTIFIC COOPERATION

C 22 no 24 aupeas puperrop OV B. A. Marsees
nocetuA ¢ odmunuarbHbIM Bu3nTOM HamuonaapHyIO
ycrkopureapHyio aaboparopuio um. 3. ®epmn (FNAL,
CIJA) mo mpuraamenuio ee Ampexnpuu. Aupexrropa
OMIN Berpedaan n npuseTcTBoBaan Auperrtop FNAL
II. Opnone, 3amectureadb Auperropa Sur-Ku Kum,
aCCOLMATVBHBIN AUPEKTOP — PYKOBOAUTEAb YCKO-
pureasnoro cexkropa C.XeHAEPCOH, PYKOBOAUTEAD
odpuca Aenapramenra auepreruku CIIIA sBo FNAL
M. Baiic u ero 3amectureab M.Boamnrep, acconma-
TUBHBII AMPEKTOP — PYKOBOAUTEAb CeKTOpa mno ¢hu-
suke vyactuy I. Bok, nomowunk anpexropa P.Py6un-
MITEeNH.

22 anpeas GbIA IOANMCAH MEMOPAHAYM O B3au-
mononumannn mexxpy OV w FNAL, koropsii
IpeAyCMaTpUBaeT HAYYHYIO KOOIEpaIuio MeKAY
ABYMA HAYYHBIMM LEHTPaMM IO IEPCIHEKTUBHOMY
«ITpoexrry X» FNAL — ncTOYHMK BBICOKOMHTEHCHB-
HBIX IYYKOB IPOTOHOB M HOBBIE IKCIEPUMEHTHI IO
(u3nKe peAKMX HPOIECCOB C y4acCTHEM AETKUX aApO-
HOB, AEIITOHOB U fAAEP, @ TaKyKe IO HEUTPUHHON (Pu-
3MKe C AOATOCPOYHON MPOrPAMMOIl Ha AAMHHONU 6Gaze
mpoaeTa HeUTpuHO. MemopaHAYM HOApa3yMmeBaer
rakxe corpyaundecrso OVAV-FNAL B peaarnsarnun

Academician M.A.Markov Prize

The Scientific Council of the Institute for Nuclear
Research of RAS has awarded the 2013 Markov Prize to
Professor Yury Grigorievich Kudenko, Doctor of Physics
and Mathematics, Head of the Department of High Energy
Physics of the INR RAS, and to Aleksandr Grigorievich
Olshevsky, Doctor of Physics and Mathematics, Director
of the Laboratory of Nuclear Problems of JINR. The Prize
has been given for the contribution to the study of neutrino
oscillations in the experiments with accelerator and reactor
neutrinos and to the measurement of the mixing angle 0,5.

On 14 May, diplomas were handed to the prize win-
ners at Markov’s readings held in the INR RAS, after which
the winners presented their reports: “A search for neutrino
oscillations in reactor experiments” by A. G. Olshevsky and
“Observation of muon neutrino oscillations into electron
neutrinos in the T2K experiment” by Yu. G. Kudenko.
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An official visit of JINR Director V. A. Matveev to
the Fermi National Accelerator Laboratory (Fermilab,
USA) at the invitation of the Fermilab Directorate was
held on 22-24 April. The JINR Director was welcomed
by Fermilab Director P.Odonne, Fermilab Deputy
Director Young-Kee Kim, Associate Laboratory Di-
rector for Accelerators S.Henderson, DOE’s Fermi-
lab Site Office manager M. Weis and deputy manager
of DOE’s Fermilab Site Office M. Bollinger, Associate
Laboratory Director for Particle Physics G. Bock and
Assistant Fermilab Director R. Rubinstein.

On 22 April a Memorandum of Understanding
between JINR and Fermilab, which provides
scientific cooperation of the two scientific centres
in implementation of the perspective Fermilab’s
Project X was signed. The Memorandum also provides
JINR-Fermilab cooperation in implementation of the
NICA project and joint participation in a programme
concerned with a project of the International Linear
Collider (ILC).

V.Matveev held fruitful and mutually beneficial
negotiations with spokespersons of experiments and




HAYYHOE COTPYOHWYECTBO

npoekra NICA u ydacTtre B mporpamme, CBSA3aHHOM C
Me>XAYHAaPOAHBIM AMHENHBIM KoAraiaepom ILC.

B. A. MarBeeB npoBeA NAOAOTBOPHBIE U B3aUMO-
BBITOAHbBIE BCTPEYNM C PYKOBOAUTEAAMM IKCIIEPUMEH-
TOB U IPOEKTOB, B KoTopbrix OV yske mpuHmman
¥ TMAAHMPYeT NPUHATb aKTMBHOE ydacTue, C PYKO-
BOAUTEASMY HAYYHO-CTPYKTYPHBIX HOAPa3AEAEHUI
U BEAYLIVMMM YYIEHBIMIN. Cob6ecepHUKaMU AVMIpEKRTOpa
OMIN 6biam pyroBoantenb «IIpoekrta X» C.Xoamc,
pykosoanteas npoekra LBNE (nccaepoBanus no ueit-
tpuHHON Pusnke) Asx. CTpeilT, 3aMeCTUTEAb PYKOBO-
antera «IIpoekra X» mo yckopureAbHON (pu3mke u
rexanuke C.Haranues, aupexkrop Lentpa mo ¢usuke
yckopureaeit FNAL B. [IIuabies, pyKOBOAUTEAD IKC-
nepumenta ORKA (peakme pacmapbl MOAOKUTEABHO
3apsaskeHHbIx K-me3oH0B) P. Tmmpxapr, copykoBoan-
TeAb 3kcmepumenta Mule (peAkyme KOHBEPCHOHHbIE
IepexoAbl MIOOHOB B aAeKkTponsl) P. Beprcraiiy, pyko-
BOAMTEAD HelTpuuHOTO kcnepumernta NOvA (Moos-
9AEKTPOHHBIE OCIMAAALY HeiTpuro) Ak, Kynep, py-
koBoAuTeAs dkcnepumenta CDF P. Posep, Beayummit
teopetux B Teopernieckom orpere FNAL V. Bapaun
u Ap.

Axapemnk B. A. MaTBeeB BCTpeTHACS C yYeHBIMMU
n cnenguarucramu u3 Poccmy, HbiHe paboTrarommmmn

SCIENTIFIC COOPERATION

Bo FNAL, a rtaxkske c rpynnoii corpyaankos OV,
3aAeMICTBOBAHHBIX B PaboTax U WUCCAEAOBAHUAX IO
coBmecTHbIM npoekTam. Aupexrop OVISIN umer Bos-
MOJKHOCTh O3HAKOMUTBCS C IKCIEPUMEHTAABHBIM
o6opyaoBaHueM, rotossmumcs AAs «IIpoekra X»,
komnaekca koaranaepa ILC un sxcnepumenta MuZe.

24 ampeAs mO UTOTaM BCeX BCTpedY, IePeTrOBOPOB,
OGCYKAEHUI COCTOSACA OOMEH MHEHMSAMU MEKAY
B. A.Marseesbim u IL OppoHe, KOTOpBIE OLEHMAM
3TOT TPEXAHEBHBIM BM3NUT KaK BeCbMa YCIICUIHBIN U
IAOAOTBOPHBIN, IMOBBIMIAIOWMI YPOBEHb HAYYHOTO
corpyaundectsa mexxpay OMSIM u FNAL. Bo Bcrpe-
Y4ax IPUMHUMAA y4acTue COBeTHMK Auperropa OVISIN
I'. A. Kozaos.

13-19 mas B Ay6ue pa6oraro 3-e KOOpAMHAIM-
OHHOE COBelaHKe MO MCCAEAOBATEABCKOMY IPOEKTY
MATATD «Paspa6orka, xapakTepusanus U WUCIbI-
TaHWUS MaTepuarOB, MCIOAB3YEMbIX B SAEPHON IHEp-
reTMKe, Ha HENTPOHHBIX IydyKax». ['AaBHag 3apada
IPOEKTa — MCCAEAOBAaHMA KOHCTPYKIMOHHBIX MaTe-
puanroB (B OCHOBHOM CTaAe€ll M CIAABOB Ha OCHOBE
IMPKOHNUSA), UCIOAB3YEMBIX B SACPHOI IHEpPreTuKe, a
TAKKe Pa3BUTIE HEKOTOPHIX HOBBIX IKCIEPUMEHTAAD-
HBIX METOAVK, B 4aCTHOCTY HEMTPOHHOI TOMOTpaduiL.

projects where JINR was involved or planned to take an
active part, with leaders of departments and scientists:
“Project X” leader S. Holmes, LBNE (neutrino physics
research) leader J. Strait, deputy leader of the “Project
X” in accelerator physics and technology S. Nagaitsev,
Director of the FNAL centre on accelerator physics
V. Shitsev, ORKA (rare decays of positively charged
K-mesons) leader R. Tschirhart, co-leader of the Mu-2e
experiment (rare conversion transitions of muons into
electron) R.Bernstein, leader of the neutrino experi-
ment NOvA (muon—electron oscillations of neutrino)
J. Cooper, CDF leader R.Roser, leading theorist of
FNAL U. Bardin and others.

During his visit, the JINR Director met with
scientists and experts from Russia, now working in
Fermilab, as well as with a JINR group, which is
performing work and research on joint plans with
Fermilab. The JINR Director had an opportunity to
get acquainted with an experimental facility in the
framework of its preparation for the Project X, the
ILC collider complex and the experiment Mu-2e.

50

Following the results of all the meetings,
negotiations and discussions, an exchange of opinions
between P.Odonne and V.A.Matveev was held on
24 April; the sides appreciated this three-day round
in the Fermi National Accelerator Laboratory as
highly successful and fruitful, facilitating a new level
of scientific cooperation between JINR and Fermilab.
JINR Director Advisor G.A.Kozlov attended the
meetings in Fermilab.

The 3rd Research Coordinated Meeting (RCM-3)
related to the TAEA “Development, Characterization
and Testing of Materials of Relevance to Nuclear
Energy Sector Using Neutron Beams” was held on
13—19 May in the International Conference Hall. The
overall objective of this event is to study structural
materials (mainly, steel and alloys based on zirconium)
that are used in nuclear energy industry and to develop
new experimental methods, e.g., neutron tomogtaphy.

The present meeting continued the cycle of meet-
ings in the framework of the IAEA project CRP-1575
(2009-2013) and has been organized by the Inter-
national Atomic Energy Agency (IAEA), the Frank




HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

CosBewjanne MPOAOAKUAO CEPUIO BCTped CIelua-
AMcTOB B pamrax npoekra MATATS CRP-1575 (2009—
2013) n 6p1r0 opranusosano MATATS, AHO® OVAU
u rockoproparnuein «Pocatrom». CoBemanns npussa-
HBI MCIOAB30BaTh IEPEAOBYIO TEXHNMKY HENTPOHHBIX
IYYKOB AASL PELIeHMSI aKTYyaAbHBIX IPOGAEM MCCAEAO-
BaHUS MAaTEPUAAOB B O6AACTH SAEPHON IHEPTETHUKH,
CTaHAAPTU30BaTh MOAXOAAILME 3KCIEPUMEHTAABHYIO
TEXHUKY ¥ METOABI MOAEAMPOBAHNS, CIOCOOGCTBOBATH
BO3HMKHOBEHMIO KOAAAGOPALMIT MEXKAY YYaCTHUKAMY
npoekTa. B coBemjaHuy nmpuHAAM yYacTye MPeACTaBuU-
tean 18 crpan-yuactany MATATD us Esponsl, Asuny,
Cesepuoit u IOxuoit Amepuxr, ABcrparnn.

3a mAte AHeN paGoThI COBEIIAHMS €0 YIaCTHUKM
HEe TOABKO OTYMTAAMCH O IPOBEACHHBIX MCCAEAOBA-
HUAX, HO M IOCETMAM MMIYAbCHBI peakTtop VIBP-2
u nosnakomuauch ¢ Ay6uoit. Ilo uroram cosemanmns
OBIAM HaMeYeHBI OCHOBHBIE HayYHbIE HALIPABAEHNS, 1O
KOTOPBIM IIPOAOASKUTCH COTPYAHUIECTBO ITUX UCCAE-
AOBATEABCKMX TPYIIIL

22 mas 8 MUPOA u AUT OUIN no6siBarn npo-
(deccopa TypMHCKOrO KAACCHYECKOTO YHUBEPCUTE-
ta u TypMHCKOrO MOAMTEXHMYECKOTO YHUBEPCUTETA
(Mraamsa) — Beaymume CHenuaAucTbl B 06AaCTY WMH-
(OpMaIMOHHBIX TEXHOAOTMII B CBOUX YHUBEPCHUTE-
Tax: 3aMeCTUTEAb AMPEKTOpa Aemapramenrta MHGOP-
ManMOHHBIX TeXHOAOTMI TYypMHCKOTO yHUBepCHUTETA
A. Ae3mo, npoperrop TypuHCKOTO MOAMTEXHUIECKO-
ro yHusepcurera 3. Maunuy, npodeccop KOMMYHHUKa-
it M MHQOPMALNUOHHBIX TexHOoAormi TypuHCKOTO
IOANTEXHMIECKOTo yHuBepcurera M. Mapcan.

B AUT rocreit npuBeTCTBOBAAM AUPEKTOP AabO-
patopun B.B.Kopenbros, ero szamecturean I. Apam
u T. A. Crpusk, KOTOpbIe TO3HAKOMUAYM UX C Hampas-
Arerusimu pesiteabHoctn AVT, pacckazaam o pabote
VHII OMANM. Wraasauckue mnpodeccopa, B CBOIO
O4YepeAb, IPEACTABUAY CBOV YHUBEPCUTETHI M HOAEAN-
AVICh IAGHAMM 110 OOMEHY CTYAEHTAMM U OpTaHM3anuu
COBMECTHBIX MCCAEAOBATEABCKUX IPOTPAMM.

T'octn mo3nakommanch ¢ pasmemerssivu B AUT
IOCTOSHHBIMYU  (DOTOBBICTABKAMY,  [TOCBSI}EHHBIMM
M.T. Mewepskosy u A. V. Broxunuesy.

Jy6Ha, 13 Mas. 3-e KOOpAMHAIIMOHHOE COBEIIaHNE MO HCCIIeA0BaTeNbCKOMY MpoekTy MATATD
«Pa3paboTka, XapakTepu3anus 1 UCIBITAHHUS MaTepUasoB, UCIIONb3YEMbIX B SEPHOH SHEPreTHKe, Ha HEHTPOHHBIX ITy4KaxX»
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Dubna, 13 May. The 3rd Research Coordinated Meeting on the IAEA project “Development, Characterization

and Testing of Materials of Relevance to Nuclear Energy Sector Using Neutron Beams”

Laboratory of Neutron Physics of the Joint Institute
for Nuclear Research (FLNP, JINR) and ROSATOM
State Nuclear Energy Corporation.

These meetings promote the use of advanced
technique of neutron beams in materials studies to solve
most urgent tasks in nuclear energy industry; they are
to standardize experimental technology and methods
of modeling and encourage new collaborations among
the project participants.
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Representatives of 18 IAEA member states from
Europe, Asia, North and South Americas, and Australia
took part in the current meeting. The participants
made reports on the research they conducted, had an
excursion to the pulsed reactor IBR-2 and saw sights
of Dubna.

The meeting concluded in formulating main
scientific trends to be continued in collaboration of
research groups.



HAYYHOE COTPYOHWYECTBO

29 wmas AaGoparopuro HeHTPOHHOU (UBUKK
um. V. M. Opanka mocermaa Aeaeramys KUTANCKUX
y4YeHBIX BO T'AaBe BuIe- Aupekropom CeBepo-3anaAHOro
MHCTUTYTA sfAepHbIX TexHonoruit (r. Cuans) nmpodec-
copom Xeit Aonrseem. B cocras pereranuu BXOAMAM
COTPYAHMKY MHCTUTYTa: CeKpeTapb-pedepeHT AMpex-
topa Aun Bun, npodeccop By Enuan, crapmme Ha-
yuaHble coTpyAHnky Uskan Kuandy n Cyn Yskaoxyai,
panee npoxoausmnii craskuposky B AH®. Oun npea-
CTaBUMAM CBOY IAAHBI IIO CO3AAHMIO M IIPUMEHEHMIO
BBICOKOMHTEHCUBHOI'O JMCTOYHMKA TIaMMa-U3AY4eHNUs
Ha OCHOBE MHBEPCHOT'O KOMITOHOBCKOT'O PacCesHMSL
PykoBoacTBO AaGoparopmyu IMO3HAKOMMAO YAEHOB
AeAeranyuy C OCHOBHBIMM HANpPaBACHMAMU AEATEAb-
voctu AH®. Croegmaamcrtsl Aabopatopum MOAEAU-
AVICh OIBITOM CO3AAHMS MMIYABCHOTO HENTPOHHOTO
MCTOYHMKA HA 6ase AMHENHOTO YCKOPUTEAS HAEKTPO-
HoB. Kuraiickne ydyensie mocetnan ycranosku MPEH

u PETATA, peakrop VBP-2.

SCIENTIFIC COOPERATION

Ilo wroram Bu3WUTa TOCTM BBIpA3UAM >KeAaHME
pacumputs corpyarmndectso ¢ AH® B uccaeposanmsx
C UCIOAB30BAHNEM METOAOB HENTPOHHOMN CIIEKTpPOME-
TPUM U HaMepeHue OOGCYAUTh BO3MOSKHOCTb NpueMa
kuranckux corpyprukos B AH® na aauTeabHbIil
CPOK AASL y4aCTHSI B COBMECTHBIX paboTax.

18 wmons AHO® OMIAM nocetmam perTop
Vuusepcurera r. Hosa-T'opuua (Caosenns) A, 3aspra-
HUK 1 npopekTopsl I. Bbpatuna u M. OpaHKko ¢ 1jeAbio
O3HAKOMAEHUSI C EPEAOBBIMU UCCAEAOBAHUAMU B 06-
AacTy (bU3UKM TBEPAOTO TeAa.

O mnayunoit nmporpamme AH® u BO3MONKHOCTSX
peaktopa VMBP-2 rocram pacckazaam AMPEKTOp Aa-
G6oparopun B.H.IlBejoB, pPYyKOBOAUTEAM OTAEAOB
A.B.Beaymkun u A, IT. Kozaenko. PyroBoacTBo cao-
BEHCKOTO YHUMBEPCUTETA TAKIKE 3aMHTEPecoBara 00-
pasoBareabHas mporpaMma Y4eGHO-HAYIHOTO IEHTPA
OVIN u BO3MOSKHOCTh y4aCTBOBATh B MEXKAYHAPOA-

HBIX CTYAEHYECKMX IPaKTMKaX.

Jy6Ha, maii. [Ipodeccopa TypuHCKOTO YHUBEpCHTETA U
TypuHCKOTO TOMUTEXHUIECKOTo yHHBepcnTeTa (MTamus)
Ha dKcKypeun B Jlaboparopnu nH(GOpPMannOHHBIX TEXHOIOTHH
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Dubna, May. Professors of the University of Turin and the
Polytechnic University of Turin (Italy)
on an excursion at the Laboratory of Information Technologies
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Hy6na, 18 urons. Buszur B OUSIN neneranuu Dubna, 18 June. A delegation from Nova Gorica University
VYuusepcutera r. Hoa-T'oprna (CioBeHus) (Slovenia) on a visit to JINR

Leading scientists of the University of Turin and course at the JINR Laboratory of Theoretical
the Polytechnic University of Turin (Italy) — Deputy Physics. They presented their projects on the deve-
Director of the Department of Information Technology lopment and application of a highly intense source of
of the University of Turin Professor L.Lesmo, Vice gamma radiation on the basis of the inverse Compton
Rector for Research and Technology Transfer of the scattering. The leaders of FLNP acquainted the guests
Polytechnic University of Turin Professor E.Macii with the main trends of research at the Laboratory.
and Professor of Communication and Information of The Laboratory specialists shared their experience
the Polytechnic University of Turin M. Marsan visited with the Chinese colleagues in developing a pulsed
MIREA and JINR’s LIT on 22 May. neutron source on the basis of the linear accelerator

LIT Director V.V.Korenkov, his Deputies of electrons. The Chinese scientists visited the facilities
G.Adam and T. A. Strizh welcomed the guests in the IREN and REGATA, and the IBR-2 reactor.
Laboratory of Information Technologies. Leaders At the end of the visit the guests expressed wishes
of the Laboratory acquainted the guests with LIT to broaden their cooperation with FLNP in the studies
activities, spoke about activities of the JINR University of application of the neutron spectrometry methods
Centre; in their turn, the guests presented their and intentions to discuss an opportunity for Chinese
universities and shared plans to establish an exchange scientists to come to FLNP for a long term and take
of students and organize joint research programmes. part in joint research.

The guests got acquainted with the LIT
permanent displays — photo exhibitions dedicated to A delegation from the University of Nova Gorica
M. G. Mescheryakov and D. L. Blokhintsev. (Slovenia) consisting of Rector D.Zavrtanik and Pro-

rectors G.Bratina and M. Franko visited the Frank
On 29 May a delegation of Chinese scientists Laboratory of Neutron Physics of JINR on 18 June.

headed by Vice-Director of the Northwest Institute of FLNP Director V.N.Shvetsov, Heads of depart-
Nuclear Technology (Xi’an, China) Professor Dong- ments A.V.Belushkin and D.P.Kozlenko acquainted
wei Hei visited the Frank Laboratory of Neutron the guests with research at the Laboratory. Leaders of
Physics (FLNP). The delegation included staff mem- the University of Nova Gorica were interested in the
bers of the Institute: Director Executive Assistant Din educational programme of the JINR University Centre
Bin, Professor Wu Enchang, senior researchers Djan and opportunities to participate in international
Djianfu and Sun Djaohuwei. The latter had a trainee student practice courses.
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C 1 no 30 anpenst B Jlaboparopun TeopeTndeckoit ¢hu-
3uky uM. H.H.Boromo6oBa npoxoauno 17-e pabouee co-
Bemnanue «Teopus nykneauyuu u ee npumenenusn». B ero
pabote ydacTBoBaH 0KoIo 60 yueHbIx u3 Poccun, AHrimwy,
benopyccun, bonrapuu, I'epmanuu, Hunepnannos, Ykpau-
Hel, Amonnu u OUSN.

B TeueHme Hemey YYACTHUKH COBEIIAHUS 3aCITyIIIATH
1 00cyauu 0kosio 50 0030PHBIX JOKJIAI0B, MOCBSIICHHBIX
UCCJICZIOBAHMUSIM, BBITIOJIHEHHBIM TI0CJIE OKOHYAHHMSI TPEJIbI-
IYIIETO COBEINAHUS, a TakXKe pe3yIbTaraM, MOTYYCHHBIM
10 COBMECTHBIM TTpoekTaM. Ha coBemmannm mpogomkuiaoch
o0Cy>K/ieHHEe MPUMEHEHHs TeopHr (ha30BBIX MEPEXOJ0B B
(u3nke aTMOC(hephl U TEOJIOTHH, a TaK)Ke TEXHOIOTHH T0-
JYYCHUS CTIEIHATBHBIX CTEKOI.

Tpu Hemenu coemanus ObUIM OTBENICHBI MPOIOIDKE-
HUIO Pa0OTHI IT0 COBMECTHBIM MPOEKTaM H IUITAHHPOBAHUIO
HOBBIX IpoekToB. [lo pesymsratam paboter B [lyOHE oIry-
OJIMKOBaH IIEPBBIA BBITYCK CICIHATBHOTO TPHIOKEHHS K
TpyAaM COBEIIAHUs, MOCBSNICHHBIH MPUMEHEHHIO TEOPUHU
HYyKJICAITUH K aTMOC(EPHBIM SBJICHUSM.

CoBemnranue MpoOBOAMIIOCH MpPU  (UHAHCOBOH IO1-
nepxke PODU, nemenkux ¢oumos DAAD, DFG, QSIL
u nporpammsl «l eizenbepr—Jlanmay». [Imanupyercs mpo-
JIOJDKATh TaKyro d(GGEKTHBHYIO (GOPMY COTPYIHHICCTBA H
B JaJIbHEHIIIEM.

CONFERENCES. MEETINGS

TpaguunoHHOe [BYXJHEBHOE padouee cogeujanue
no Komnsromepnoit anzeope tnpoxonuno B JIMT OUAU
21-22 mas 2013 . B Hem npussiiin ydactue 6osee 30 yue-
HBIX W3 YHMBEPCHTETOB M HAy4HBIX LEHTpoB byxapecra
(Pymbmans), Mockssl, Cankr-IlerepOypra, lBaHoBa
Jy6us1. beuto mpencrasieHo 28 10KIa10B.

Ot10 pabodee coBelmaHUE — MIECTHAALATOE U3 CEPHUH
COBMECTHBIX COBEIIAaHHH, MPOBOANMEIX ¢ 1997 . O, da-
kynsrerom BMK MI'Y u HUMS® um. /1. B. CkobenblibiHa
MI'Y (a B macrosmee Bpems — OUSAN u BMK MI'Y).
OcHOBHas I1eJTb COBEIAHNI — 00eCIeYnTh POpyM IS 00-
CY)KIICHHUSI COBPEMEHHBIX METOJIOB, aJITOPUTMOB M CHCTEM
KOMITBIOTEPHOM anre0pbl Kak CHelualicTaMH B 00JacTH
MHPOPMATHKH, TaK ¥ MaTeMAaTHUKaMH U (PU3UKAMH, yCIIeIl-
HO TIPUMEHSIOIIIMHU KOMIIBIOTEPHO-aIre0pandecKie MeTo-
JIbl B CBOMX HCCJIEJJOBaHUSIX. B 9TOM ronay Ha coBemanuu
OBUT MpeJCTaBIeH PsiJi HOBBIX MHOTOOOCIIAIONINX PEe3yIib-
TAaTOB IO PA3BUTHIO AJITOPUTMOB HCCIICIOBAHNS U PEILICHUS
cucTeM anredpanyueckux, TuddepeHranbHbIX U Pa3HOCT-
HBIX YPaBHEHUIL; 110 IPUMEHEHUIO CUMBOJILHBIX BBIYHCIIC-
HUH B KBaHTOBOH MH(OpMATHKE; IO pacHapayieTHBaHHIO
MIPOLEAYPHl BBIYHUCICHHUS KaHOHWYECKHX MOJINHOMHUAIb-
HBIX 0a3MCOB; MO MPUMEHEHUIO BBIYHUCIUTEIBHONW TCOPUH
TPYII B KOHEYHOH KBAHTOBOH MEXaHMKE; 10 CHMBOJIbHO-
YHCIEHHOMY MOJICIIMPOBAHUIO KBAaHTOBO-MEXaHHMUECKHX

The 17th Research Workshop on Nucleation Theory
and Applications was held successfully at the Bogoliubov
Laboratory of Theoretical Physics in the period from
1-30 April. The Workshop was attended by 60 scientists
from Russia, Belarus, Bulgaria, Germany, the Netherlands,
the UK, Ukraine, Japan, and JINR.

At the Workshop, in the course of the first week the
participants heard and discussed about 50 survey reports
devoted to investigations carried out after the previous
workshop as well as to results obtained in joint projects.
The application of the theory of phase transitions in the
physics of atmosphere and geology, and technology of pro-
ducing special glasses were continued to be discussed.

The other three weeks of the Workshop were assigned
for further work on the joint projects and planning new
ones. On completion, the first volume of special editions
of the proceedings of the workshop devoted to nucleation
and growth processes in the atmosphere was published in
Dubna.

The Workshop was supported by the Russian Founda-
tion for Basic Research and German foundations DAAD,
DFG, QSIL, as well as by the Heisenberg—Landau pro-

54

gramme (BMBF). It is envisaged to continue this fruitful
cooperation.

A traditional two-day Workshop on Computer Algebra
was held at the Laboratory of Information Technologies
(JINR) on 21-22 May. More than 30 scientists from uni-
versities and scientific institutes of Bucharest (Romania),
Moscow, St. Petersburg, Ivanovo and Dubna took part in
this Workshop. Twenty-eight reports were presented.

This Workshop was the 16th in a series of workshops
started in 1997 by the Joint Institute for Nuclear Research,
the Faculty of Computational Mathematics and Cybernetics
and the Skobeltsyn Institute of Nuclear Physics of Moscow
State University (nowadays by JINR and the CMC MSU).
The main goal of these workshops is to provide a forum for
researchers on computer algebra methods, algorithms and
software, and for computer specialists, mathematicians and
physicists who successfully use computer-algebra methods
in their research. This year the workshop attendees present-
ed a number of new promising results on the developments
of algorithms for investigating and solving systems of al-
gebraic, differential and difference equations; application
of symbolic computation to quantum informatics; paralle-
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CHCTEM M MO BBIYUCICHHUIO MHOTOIETIEBBIX (peHHMaHOB-
CKUX MHTETPAJIOB METOJIAMU KOMIIBIOTEPHOH aj1reOphl.
HawnOomnpmmi HUHTEpeC BBI3BaJIA JIOKJIa 1Bl
C.A. Abpamona (BL] PAH, MI'Y, Mocksa) u M. bapkary
(JTumoxcknit ynuBepcutet, ®PpaHnus) — o pasMepHO-
CTH TIPOCTPAHCTB pelleHuH JnuHeHHbIX auddepeHun-
anbHBIX cucteM moaHoro panra, C.A.I'yrauka (MOTU,
MockBa) — O CHMBOJIBHO-YHCJICHHBIX METOHAax HcCIle-
JIOBaHMsI AMHAMUKHM CHyTHUKa-rupoctara; M. J[. Mansix
(PYIH, MockBa) — 00 unTerpupoBanuu nuddepeHun-
aJNbHBIX YpaBHEeHNUH B abeneBbix ynkusx, O. B. Tapacoa
(OMsIN) — o Maple-nakere ajasi MOCTPOCHUST 0OOOIICH-
HBIX PEKypPEHTHBIX COOTHOIIEHUH it (heHHMaHOB-
ckux wuHTerpanoB, A.M.Xsenemumze (MU, TOwmmucu u
OUSIN) — o mpocTpaHCTBE MEPENyTaHHOCTH JBYyX KyOu-
TOB, a TaK)Ke TPH JIO0KJIajaa, oObeAnHEHHbIE 00MIel Tema-
tukoii: A.M.300nuna (MI'Y, MockBa) — O CHUTHaTYPHBIX

JlyOHa, 26 mapra 1981 1.

Axanemuiku H. Cogrom u H. H. Boromo60oB
Ha TOP>KECTBEHHOM COOpaHHH,
MOCBALIEHHOM 25-neturo OV

Dubna, 26 March 1981.

Academicians N. Sodnom and N. Bogoliubov
at the ceremonial meeting dedicated

to the 25th anniversary of JINR establishment

lization of constructing canonical polynomial bases; ap-
plication of computational group theory to finite quantum
mechanics; symbolic-numeric simulation of quantum-me-
chanical systems; and computation of multiloop Feynman
integrals by computer algebra methods.

The greatest interest was attracted by the talks deli-
vered by S. A. Abramov (CC RAS, MSU, Moscow) and
M. Barkatou (Limoges University, France) on the dimen-
sion of solution spaces of full rank linear differential sys-
tems, by S.Gutnik (MIPT, Moscow) on the symbolic-nu-
meric methods of investigation of dynamics of a gyrostat
satellite, by M. Malykh (PFUR, Moscow) on the integration
of the differential equations in Abelian functions, by O. Ta-
rasov (JINR) dedicated to a Maple package for construct-
ing generalized recurrence relations for Feynman integrals,
by A.Khvedelidze (JINR & MI, Thilisi) on the entangle-
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aNropuT™Max BbIYHCICHUs Oa3ucos [pedHepa, B.I1.['epara
(OUsN), A.Xamemu, b.M.Amuzane (UTY, Hcdaxan,
Wpan) — o curHatypHOW BepCHH WHBOJIOTHBHOTO ajro-
putma u B. B.T'anknaa — 00 octanoBke anroputma F5.

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

B nauane utons B Ynan-barope npoxoauna 5-a Meaic-
OYHapoOHas KoHuepenyus no coepemeHHoul Gu3u-
ke (ICCP-V), mocssmenHass 90-meTuio co JTHS pOXIe-
HUsI M3BECTHOI'O MOHIOJILCKOTO YYEHOTO — aKaJeMHuKa
Hawmcapaitna Conmnoma, wieHa Ydyenoro cosera OMSU,
BUIe-AMpeKTopa MHCTUTYTa, MOJTHOMOYHOTO MpEICTaBHU-
tens [IpasurensctBa Monronuu B O, xoTopslil BHEC
3aMETHBIH BKJaJ B pa3Butue OObEJMHEHHOIO HHCTHTY-
Ta MPaKTHYECKH CO JHS ero ocHoBaHus. KoHdepeHius
OblTa OopraHW3oBaHa ATEHTCTBOM IO SIACPHOW DHEPTHH

ment space of 2-qubits, and by three talks on the same topic
presented by A.Zobnin (MSU, Moscow) on the signature-
based algorithms for computing Groebner bases; V. P. Gerdt
(JINR), A.Hashemi and B.Alizadeh (ITU, Isfahan, Iran)
on a signature-based version of the involutive algorithm;
and V. Galkin (MSU, Moscow) on the termination of origi-
nal F5.

A. Bogolyubskaya and V. P. Gerdt

The 5th International Conference on Contemporary
Physics (ICCP-V) was held in Ulaanbaatar in early June. It
was dedicated to the 90th birthday of the eminent Mongolian
scientist Academician Namsarain Sodnom, a member
of the JINR Scientific Council, JINR Vice-Director and
Plenipotentiary of the Government of Mongolia to JINR,
who has made a noticeable contribution to the develop-
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npaBurenscTBa MoHroiauu, MOHIOIBCKUM HAallMOHAJb-
HbIM YHUBEPCUTETOM, MOHIOJIBCKOM akageMueil Hayk M
OObenVHEHHBIM WHCTUTYTOM SJCPHBIX HCCIICTIOBAHHH.
[Iporpamma KoH(epeHINH OXBaThIBaja IIUPOKHN CHEKTP
Hay4HbIX UCCIICAOBAHUI B 00JIACTH sIIEPHON (DU3UKH U TEX-
HOJIOTUH, (D)M3UKH BBICOKHX YHEPrHi, KOHJCHCHPOBAHHBIX
cpel, TeOpeTHIEeCKONW (U3HKH.

B pabore koH(pepeHIH NPHUHSUIIA yYacTHE JIeNeraus
yaensix OMSIU non pyKoBOACTBOM TJIABHOTO YYEHOTO Ce-
kpetaps MHCcTHTYTa TIpodheccopa H. A. PycakoBuua. B co-
ctaB generanuu Bxomwin nupekrop JIH® B.H.IIsernos,
HayaspHUK cekTopa JIAIT 1O.A.TopHymkuH, BemyIiuit
HayuHbeli coTpygHuk JIH® FO.M.InenenoB, HauanbHUK
cexropa JIUT O.YynyynOaarap, crapmuii HaydHBIH CO-
Tpyauuk JIUT A.A.T'yceB M ImaBHBIM HaydHBIH COTPYA-
vuk JIT® I.B.Edumos. IIpodeccopy I.B.Edumory Ha
KOH(epeHIH OBl BPYYEH IUIIOM IOYETHOTO IOKTOpa
YuuBepcurera Yaan-baropa.

Dra cepusi KoH(pepeHIUA B MOHIOJUK OYCHB IIOITY-
JSIpHA U IMEET OONBIIOe 3HAYCHUE [T MHPOPMUPOBAHUS
IUPOKUX KPYroB HAy4YHOW OOIIECTBEHHOCTH O CaMbIX
aKTyaJIbHBIX NpoOJieMax COBPEMEHHOW (PUM3MKU W BOCIH-
TaHUS HayYHON CMEHBI. MEeXIyHapOAHBIA CcTaTyCc KOHe-
PCHIINM MPHUBJIEKACT K YYaCTHIO B HEH Koyuier u3 SImoHuw,
IOxnoit Kopen, poccuiickux yuensix u3 Mpkyrcka. B unc-

CONFERENCES. MEETINGS

JIe y9aCTHUKOB KOH()EPEHIINH aKTUBHO MPOSBIISAET ceOs Ha
3aCEIaHUsAX MOJIOAEKb — CTYIAECHTBI U ACITUPAHTBHI.

B pamkax xoH(pepeHIHH COCTOSINCH padovre BCTpe-
gy H.A.PycakoBu4ya C TOJHOMOYHBIM TpEICTaBUTEIEM
IIpaButensctBa Monronuu akagemukom CypsHom JlaBaa,
PYKOBOZAUTENEM IOCYIapCTBEHHOH mporpamMMbsl MoHromnu
10 aTOMHOM dHepreTuke akaaeMukom baarapsinom Yazpaa,
C PyKOBOAUTEISIMU ['0CYJapCTBEHHOIO areHTCTBA MO aTOM-
HoM sHeprun Monromuu. B xoze BcTpeu o6cysknanocs yda-
CTHE MOHTOJIBCKHX CIIEHUAINCTOB B KPYMHEHIINX MPOEK-
Tax MHCTUTyTa, TOTOBHOCTh YBEIMYUBATH YHCICHHOCTH
MOHTOJICKOH HAI[MOHAJIBHOW Tpymmbl yueHbIX B [lyOHe,
COTPYIHMYECTBO B MOATOTOBKE KAApPOB JAJIS UCCIICAOBAHUIN
B 00iacTH siiepHOW (U3MKH. B 3akirouuTensHOM aucKyc-
cun Ha KoH(epeHuuu npencrasurenn OWSN u ux Mon-
TOJILCKHE KOJUIETH O0OCYAMIIN BO3MOXKHOCTH OOJiee MHTCH-
CHBHOTO OOMEHa CTyICHTaMH 1 aCITUPAaHTAMH, B YaCTHOCTH
BO3MOXKHOCTb OPTaHU3ALMH JIETHUX MPAKTUK U1 MOHTOJIb-
CKHUX CTYJICHTOB TIO OTIBITY MPAKTHK Il Mojonexu TOAP
u Erunra.

Kpome odunmanbHbIX BCTped WIeHbI 1yOHEHCKOMH Jie-
JIeTaluy BCTPETUIINCH C IPY3bSIMU U KOJUIETaMH, 00CYIUITN
XOJ] COBMECTHBIX PadOT, IJIaHbI HOBBIX UCCIICJOBaHHUH.

ment of the Joint Institute almost since its foundation. The
conference was organized by the Nuclear Energy Agency
of the Government of Mongolia, National University of
Mongolia, Mongolian Academy of Sciences, and the Joint
Institute for Nuclear Research. The conference programme
covered a broad range of investigations in nuclear phys-
ics and technology, physics of high energies and condensed
matter, and theoretical physics.

A delegation of JINR scientists headed by the Institute’s
Chief Scientific Secretary Professor N. A. Russakovich took
part in the work of the conference. The delegation also in-
cluded FLNP Director V.N. Shvetsov, head of a DLNP sec-
tor Yu.A. Gornushkin, FLNP leading researcher Yu. M. Gle-
denov, head of a LIT sector O.Chuluunbaatar, LIT se-
nior researcher A.A.Gusev, and BLTP chief researcher
G. V.Efimov. At the conference, Professor G. V. Efimov was
awarded a diploma of honorary doctorate of Ulaanbaatar
University.

This series of conferences has grown highly popular in
Mongolia, being most important for informing a broad sci-
entific community of the actual problems in contemporary
physics as well as for training young scientific staff. The
international status of the conference attracts colleagues
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from Japan, South Korea, Russian scientists from Irkutsk to
participate in it. Among the conference attendees are young
people — students and post-graduates — who take an ac-
tive part in the sessions.

In the framework of the conference, N.A. Russakovich
held working meetings with Plenipotentiary of the
Government of Mongolia Academician Suren Davaa, lead-
er of the atomic energy programme of Mongolia Baataryn
Chadraa, and heads of Mongolia’s Nuclear Energy Agency.
At the meetings the sides discussed the involvement of
Mongolian specialists in the Institute’s large-scale projects,
readiness to enlarge the Mongolian group of scientists at
Dubna, and cooperation in staff training for nuclear physics
research. In a closing discussion, the JINR representatives,
together with their Mongolian colleagues, considered vari-
ous possibilities for a more intensive exchange of students
and post-graduates, particularly, the possibility of organiz-
ing summer practices for Mongolian students based on the
experience of arranging practices for young students from
the RSA and Egypt.

On 26-27 June, the International Meeting “Neuro-
Dphysiological Aspects of Radiation Risk in the Context of




KOH®EPEHLIMW. COBELLAHNA

2627 wutons B JIMC OUSIU mpoxomuina KoH(pepeH-
uust «Heupogusuonozuueckue acnekmul paouayuonno-
20 pucka. K npooneme 6e3onacnocmu medxcnianemmuoix
nonemosy, oprannsosannas OUSN, I'HL[ P® Uuctutyt
Menuko-ononorndeckux npodnem PAH, Ornenenuem du-
3HOJIOTHH U (PyHIaMeHTanbHOW Memuinabl PAH, HaydHnbiM
coBeToM PAH 110 (u3HKe TSKEIBIX HOHOB.

Cpenu y9acTHUKOB COBEIIaHNs — WieHHI [ [pesnamyma
PAH, u3BecTHBIC yueHBIE U 3KCIIEPTH B Pa3NUYIHBIX 00Ja-
CTAX (PU3UOJIOTHH, MEIUIMHBI, KOCMUYECKUX HCCIIeI0Ba-
HUH, paquoOHOIOTUU U (HU3HKH.

CONFERENCES. MEETINGS

Kondepenmus Bkirodaza 00cyxk1eHre UPOKOTo Kpy-
ra BOIIPOCOB B PaMKax CJICIYIOUINX OCHOBHBIX TEM: TsKe-
JIbI€ MOHBI B KOCMOCE M Ha YCKOPHTEJNSIX, OLIEHKA pajua-
LIHOHHOTO PUCKA MEXKIIJIAHETHBIX MHJIOTUPYEMBIX MOJIETOB,
HEeHpOo(pU3NOIIOrHs BBICILICH HEPBHOM JIESTEIBHOCTH, MeXa-
HU3MBI JEMCTBUS TSKEIBIX 3apsXKEHHBIX YaCTHIl HA CTPYK-
TYpHl U (YHKIIUH [EHTPAIbHON HEPBHON CHCTEMBI, MaTe-
MaTHYeCKOEe MOJEIMPOBAHNE MOJEKYSIPHBIX MEXaHHU3MOB
CHHANTHUYEeCKOH nepenayn. HayuHsle TOKIa bl y4aCTHUKOB
KOH(epeHIIH, PO3BYYaBILIIE Ha 3aCEAaHUIX CEKINH, 00-
CY)KIJIMCh 3aTeM B (popMmare KpyIjioro cTosa.

Jy6Ha, 26 urons. Kongepenuus «Helipodusnonornueckue aceKkTsl paaHaOHHOTO PUCKA.

K mpoGiieme 6€30macHOCTH MEXIUTAHETHBIX MTOJIETOBY

Dubna, 26 June. The conference “Neurophysiological Aspects of Radiation Risk in the Context of Interplanetary Flight Safety”

Interplanetary Flight Safety” took place at the International
Conference Hall of JINR. The conference was organized
by JINR, the RF SSC Institute of Medical and Biological
Problems of the RAS, Department of Physiology and
Fundamental Medicine of the RAS, and Scientific Council
on Heavy lon Physics of the RAS.

Among the meeting’s participants were members of the
Presidium of the RAS, well-known scientists and experts in
various fields of physiology, medicine, space research, ra-
diobiology, and physics.
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At the meeting, a wide range of issues were consid-
ered in the framework of the following major topics: heavy
ions in space and at accelerators, assessment of the radia-
tion risk in manned interplanetary flights, neurophysiology
of higher nervous activity, mechanisms of action of heavy
charged particles on the structures and functions of the cen-
tral nervous systems, mathematical modeling of molecular
mechanisms of synaptic transmission. The scientific reports
made by the participants at the sittings of the sections were
further discussed at the round tables.




LKOJ1bl. CEMUHAPLI

11 anpens B koHdepeni-3aie Jlaboparopuu nabopMma-
LHOHHBIX TEXHOJIOTHH COCTOSUICS CEMHHAp, ITIaBHBIM CO-
OBITHEM KOTOPOTO CTalla RPe3eHMayus 6mopo2o u30anus
knueu «Huxonaii Huxonaeeuu I'oeopyn», NoCBALIEHHON
uieHy-KoppecnonaeHTy Akaaemun Hayk CCCP, 3amectu-
Temro nupexropa (1966-1988) u mupexropy (1988—1989)
JlabopaTopuy BBIYMCIUTENBHON TEXHMKH M aBTOMaTH3a-
nuu (arHe Jlaboparopus HHPOPMAIIOHHBIX TEXHOIOTHIN)
ousn.

Wnes nepeusnaHuss 5TOW KHUIH, HpPHUHAUIEKALIAst
osiBrreMy aupekropy OUSN akanemuky A.H.Cucaksny,
Oputa BhIcKazaHa M B 2010 T. Ha OTKPBITHH MEXIyHa-
ponHoii koHpepeHmn «PacrpeneneHHble BBIYUCICHUS U
TPUJI-TEXHOJIOTUH B HAYKE U 00pa30BaHUMNY, TIOCBSIIICHHOMN
80-neruto co aua poxxnenus H. H.Tosopyna.

CeMuHap OTKpBUIM 3aMecTUTenh nupekropa JIUT
T.A.Crpux, Hayunslii pykoBoautens OWAN B.T.Kansl-
weBckuid 1 Brosa yueHoro P.J[.TosopyH. Ha cemunape
MIPUCYTCTBOBAIN JIeTH 1 BHYKH Hukonast Hukonaesnua [o-
BopyHa. C BOCHOMHUHAHUSAMH O KU3HH, PA0OTE U INIHOCTH
BBIJIAIOLIETOCS yUSHOTO BHICTYTWIIN PY3bsl, YAICHUKH 1 KOJI-
neru H. H.Tosopyra — H. }O. u B. I1. Ilupukossl, A. H. To-
muiuH, A.A.Kapnos, B.B.Tanaktuonos, E.}0.Masena,
B.B.3n0ka30B. CoTpyaHHKaM ¥ TOCTSM JabopaTopuu ObLIa

SCHOOLS. SEMINARS

IpeJcTaBicHa HeJaBHO oTKpeiBlIasics B JINT Mmemopuais-
Has komHata cemuHapoB umenu H. H. ToBopyHa.

[Ipu momnepkke OOBEAMHEHHOTO HWHCTUTYTA SCp-
HbIX MccienoBaHudl n EBpomneiickoil opranuzanuu siiep-
HBIX UccieoBanuii ¢ 22 mo 26 ampens B OUSAN npomna
4-s1 mikoja 1o MHGOPMAIMOHHBIM TEXHOJOTUSAM «I pud u
aomunucmpamueno-ynpasienyeckue cucmemot LIEPH) .
Opraamszaropamu sBJsuUCH JlabopaTopus nHDOPMALINOH-
HBIX TEXHOJIOTHIA U IpyIa pa3paboTKu COBPEMEHHBIX HH-
(hOopMaIMOHHBIX CHCTEM JiellapTaMeHTa OCHOBHOW MH(pa-
crpykrypsl LIEPH.

Henp mkonbl — nepenadya 3HaAHUM, HAKOIUIEHHBIX U
passuBaembix B OVSIN u IIEPH B obmact COBpeMEHHBIX
l/IH(bOpMaLII/IOHHI)IX TEXHOJIOTUH JJIA TIOATOTOBKHU KaApOB.

[lIkoma ObUIa TOCBSIIEHA BOIPOCAM YIIPABICHHS
CIIO)KHBIMH HAayYHBIMH KOMIUTIEKCAMH U WH()OPMAIIMOHHBI-
MU CHCTEMaMH Ha IPIMepe pa3padaTbIBa€MbIX TEXHOIOTHI
B OMAU u LIEPH. B mikone mo Tpaauuuu OpUHSIN yya-
ctue 6osee 50 cTyIEHTOB BEAYIIUX BBICIINX YICOHBIX 3aBe-
nennii MockBbl 1 MockoBckoi oonactu: MUOU, MOTU,
MODU, MI'TY um. H.D.baymana, MYIIOuY «/lyOHay», a
TAaK¥KE MMOJIbCKHUE CTYACHTHI U3 YHMBepcheTa HayKHU U TEX-
nosoruu (Kpakos).

On 11 April, a seminar was held at the conference hall
of the Laboratory of Information Technologies, where the
major event was the presentation of a second edition of the
book “Nikolay Nikolaevich Govorun” dedicated to a corre-
sponding member of the Academy of Sciences of the USSR,
deputy director (1966—1988) and director (1988—1989) of
the Laboratory of Computing Techniques and Automation
(nowadays, the Laboratory of Information Technologies) of
JINR.

The idea of republishing the book belongs to the
former JINR Director Academician A.N.Sissakian who
voiced it in 2010 at the opening of the international con-
ference “Distributed Computing and Grid-Technologies
in Science and Education” devoted to the 80th birthday of
N.N. Govorun.

The seminar was opened by LIT Deputy Director
T.A. Strizh, JINR Scientific Leader V. G. Kadyshevsky, and
the scientist’s widow R.D.Govorun. Attending were the
children and grandchildren of Nikolay Nikolaevich Govo-
run. Govorun’s friends, disciples and colleagues — N. Yu.
and V.P.Shirikovs, A.N.Tomilin, A.A.Karlov, V.V.Ga-
laktionov, E.Yu.Mazepa, V.B.Zlokazov — shared their
reminiscences about the life, work and personality of this
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outstanding scientist. A memorial seminar room which was
recently opened in honour of N.N.Govorun at LIT was dem-
onstrated to the staff members and guests of the Laboratory.

On 22-26 April, a 4th School on information technolo-
gies “Grid and Advanced Information Systems” was held
at JINR under the auspices of the Joint Institute for Nuclear
Research and the European Organization for Nuclear
Research. The organizers were the JINR Laboratory of
Information Technologies and the Advanced Information
Systems Group at the CERN General Infrastructure
Services Department.

The goal of the School is to share the knowledge gained
and expanded at JINR and at CERN in the field of modern
information technologies thus attracting and preparing stu-
dents to work in this field.

The Fourth School “Grid and Advanced Information
Systems” was devoted to the management of scientific
complexes and information systems using an example of
the technologies developed at JINR and CERN. By tradi-
tion, more than 50 students from the leading universities of
Moscow and Moscow Region attended the event: MEPhAI,
MIPT, MPEI, the Bauman State Technical University,




LWKOJ1bl. CEMNHAPLI

Ha oOTKphITHM HIKOJBI BBICTYNWIM BHIE-AUPEKTOD
OUAN M.T. Utkuc, nupexrop JIUT B. B. Kopenskos, mpe-
sujgeHT MU®U b. H. Onbikuil, conpeacenarens U OAUH U3
ocHoBaresel mkonbl — Jxk. @epriocon. i y4acTHUKOB
LIKOJIBI OBUTH TIPOYUTAHBI JIEKIIMH 110 0a3aM JaHHbIX, «00-
JaYHBIM» BBIYMCIICHHUSAM, 3JIEKTPOHHBIM OuONIMoTeKam,
IPUJI-TEXHOJIOTUSIM, Pa3paboTKe NporpaMMHOro odecreye-
HUs, yckoputenbHoMy Komruiekcy NICA, co3maHuio 1eH-
tpa Tier-1 B OUSIU, sxcriepumenTam Ha bosbom agpoH-
HoM Koymmainepe: CMS, ATLAS u 1. 1. B ponu npenonaBa-
Tesel IIKOJb! BRICTYMWIN Bexyuue crenuanuctst OMAN
n [IEPH.

HawuGounbmmii nHTepec BbI3Bau 1okI1a bl K. BukeHa
«Jlyumast mpakTHKa paclpoCTpaHEHUsI HAyYHBIX padoT» H
«HeckonbKo Ba)KHBIX ITyHKTOB, KOTOpbIE HEOOXOANMO Y4H-
TBHIBaTh MIPH CO3MAHNHU NU(pOoBo 6nbmmoTexkm», P. Tutosa
«Hanucanune xopomero pestome», B. B. Kopenskosa «Co3-
nmaane Tier-1-nieatpa B JlyOHe: MIaHBI U IEPCTIEKTUBEI Pa3-
Butusi», B.Il.Tepara «KBantoBoe mnporpaMMupoBaHHE,
M. U.IlonukapnioBa «Mogenuposanue KX/I-cronkHoBe-
HUH TSKEIBIX HOHOB, (PU3MKU KOH/ICHCHPOBAHHBIX CPEJ U
MpOoOIeMBI CBOPAYNBaHISI OSIIKOB HA MHOTOIIPOIIECCOPHBIX
cucremax», T. A. Ctpux «IInaHbl ¥ nepcneKTUBbI Pa3BUTUS
Jlaboparopun HH(POPMATMOHHBIX TEXHOIOTHIT».

SCHOOLS. SEMINARS

Opranuzaropamu 1Kojasl co ctoponbl [[EPH Obuto
MPOBEJICHO COPEBHOBAHUE CPEIM YYACTHUKOB. B mepBblit
JICHb 3aHSTHH CTyAE€HTaM ObUIO BBIAAHO 3aJaHuE, KOTOPOE
OHH MOIJIM PeIIaTh U PEaIn30BbIBATH B TCUCHNE BCEH HEle-
J. YYacTHHUKaM, JIy4llle BCEX CIIPaBUBIIUMCS C 3a1aHUEM,
10 OKOHYAHHH IIIKOJIBI OBIIH BPYUEHBI MTPU3HL.

B cepenune mast B MHcTHTyTEe Teopermueckoil ¢u-
sukn uM. H.H.Boromro6osa HammonampHOW axkageMun
HayK YKpauHbI IpPOIIET 0GyXOHeGHbll cemunap «lleem
Keéapkoe», TOCBIIMEHHBIH maMatu b. B. CtpymuHCKOTO
(14.08.1939-18.01.2003). CemuHaAp OTKpBLUI JUPECKTOP
WucturyTta, Bune-npesunaeHT HAH VYkpaunsl akageMuk
A.T.3aropogHuii.

bopuc Bragumuposny CTpyMUHCKHI ObUT U3BECTEH B
MHpE KaK KPYMHBIH CIICIUAINCT B 001acTH (PU3UKH U TEO-
pHHU 2JIEMEHTAPHBIX YaCTHI] €lle CO CBOMX PaHHHUX pador,
BBINMOMHEHHBIX B Jlaboparopum Teoperndeckont (Gu3mku
OUSIN, n BnocneacTBuH, Oyy4un coTpyaHuKkoM MHCTHTYTA
Teoperndeckoil Gpm3uku B Kuese, Kyaa oH mepeexai mocie
CO3JIaHMsI TOTO HOBOT'O HAy4HOTO IIEHTpA.

Opna u3 padot b. B. CTpyMHUHCKOTO, BBIITOTHEHHAS M
B JIT® OUAU no npeanokeHUIo ero yuuTens akajgeMHuKa
H. H. Boromo6oBa, Opiia omyOnukoBana B Hadane 1965 T
110/1 Ha3BaHWeM «MarHuTHbIE MOMEHTBI OapHOHOB B KBap-

Dubna University as well as students from the University
of Science and Technology in Krakow, Poland. At the open-
ing of the School the participants heard Vice-Director of
JINR M. G.Itkis, LIT Director V.V.Korenkov, President of
MEPhI B.N. Onykii, and co-chair and one of the founders
of the School J.Ferguson. The School participants heard
lectures on databases, cloud computing, digital libraries,
grid technologies and software development as well as ac-
celerator complex NICA, Tier-1 in JINR and experiments at
the LHC: CMS, ATLAS, etc. The presentations were deliv-
ered by leading specialists of JINR and CERN.

The greatest interest was attracted by the reports pre-
sented by J. Vigen “Best practices for disseminating your
scientific works” and “A few items to be considered when
building a digital library”, R.Titov “Writing a good CV”
and by V.V.Korenkov “Tier-1 in Dubna: plans and pros-
pects”, as well as by V.P.Gerdt “Introduction to quantum
computing”, M. 1. Polikarpov “Modelling of QCD, heavy
ion collisions, condensed matter physics and protein folding
on multiprocessor systems”, and T. A. Strizh “Laboratory of
Information Technologies: plans and prospects”.

The CERN organizers held a competition among the
School attendees. On the first day of the School a task was
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assigned to the students which they performed and imple-
mented through the week. Upon completion of the School
the participants who had coped with the task best of all re-
ceived prizes.

A two-day seminar “The Colour of Quarks” dedi-
cated to the memory of B.V.Struminsky (14.08.1939—
18.01.2003) was held in mid-May at the Bogolyubov
Institute of Theoretical Physics of the National Academy
of Sciences of Ukraine. The seminar was opened by
Academician A. G. Zagorodny, Director of the Institute and
Vice-President of NAS of Ukraine.

Boris Vladimirovich Struminsky received worldwide
recognition as a prominent specialist in physics and the-
ory of elementary particles, starting with his early stud-
ies carried out at the Laboratory of Theoretical Physics of
JINR and later while being a researcher at the Institute of
Theoretical Physics in Kiev where he moved after the open-
ing of this new scientific centre.

One of the works performed by Struminsky at the JINR
LTP on the proposal of his tutor Academician N.N.Bo-
golyubov was published at the beginning of 1965 under the
title “Magnetic Moments of Baryons in the Quark Model”.
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KOBO# Monenm». Jta padota bopuca Biagumuposuya cra-
Jla IIMPOKO M3BECTHOM, TIOCKOJIBKY B Hell Oblia BhICKa3a-
Ha HEOOXOAWMOCTH HAJENIUTh KBAPKU JOTTOTHUTEIHHBIMH
YHUCIIAMH HJIH JTOTIOJTHUTEIBHBIME CTETICHSIMHU CBOOOJBI Ka-
nubpoBoYHOM Tpynmbl SU(3), BIOCIEACTBUN Ha3BAaHHBIMU
«1IBETOBBIMH 3apsigaMm». CyTh COCTOUT B TOM, YTO KBapKU
MOTYT UMETh JTF000H U3 TPEX IIBETOB, HO B PEATbHBIX YaCTH-
1aX ATH I[BETA COYETAIOTCS B TAKUX IIBETOBBIX)» COCTOSHU-
AX, 9TO B UTOTE MOJy4YaeTCs HEHTPAIbHBIN, MIIH «OeIbIiy,
uBeT. B ToM ke roxy pesynsrarsl padotst H. H. Boronrotoga,
b.B. Crpymunckoro u A. H. TaBxenuaze mno 3Toit Tematuke
OBUTH TIpeACTaBlIeHbl HAa MeXIyHapoqHOH KOH(pEepeHIUH
o TeopeTndeckoit husnke B Tpuecre.

YyacTHuku Maickoro cemuHapa B KueBe BcriomuHa-
JM ¥ oTMevasu 6ombinoi Bkia b. B. Crpymunckoro B co-
BMecTHBIE paboThl JlyOHbsr u Kuesa, ero sHepruto, HacTou-
YUBOCTh W TpemaHHOCTh Hayke. Ot OMSIN B cemmHape
npuHsuin yuyactue akagemuk . B.IllupkoB ¢ pokmagom
«PacxogumocTh acuMnOToTHYECKOoro paznokeHus KX]I B
obmactu Hike 1 [©B» u I A.Kosnos ¢ moxmamoMm «KoH-
(halfTHMEHT KBapKOB KaK CJICICTBHAC HAPYIICHUS KOHPOPM-
HOM CUMMETPUUNY.

Komnnern b. B. CtpymuncKoro Bb. A. Apby30B,
P.H. ®aycroB u3 Mocksel u akagemuk JI. H.Jlunaros u3
Cankr-IletepOypra BBICTYITUIN HE TOJIBKO C HAYYHBIMHU J10-

SCHOOLS. SEMINARS

KIIQJIaMHU TI0 TEOPUH CHIBHBIX B3aWMOJCHCTBUI M TCOPHH
CBSI3aHHBIX KBApPKOBBIX COCTOsIHUM, 1€ Tanaut b. B. Ctpy-
MUHCKOTO PacKphUIcS Hanboee spko, HO M ¢ BOCITOMUHA-
HUSIMH O HEM, O COBMECTHBIX BCTpeuax, Oecemax, 00Cyx-
neHnax. KueBckre KOoIIeTH B CBOMIX HAYYHBIX JOKJIanax
U B BOCIIOMUHAHUSX JIOTOJNHUIIN SIPKHI 00pa3 yd4eHOro-
teopetrka b. B. CtpymunCcKoTO.

C 14 no 16 mas B pamkax nposeaeHus J(neit OMAN
B bomrapum B 1 bnaroesrpame cocrosmace 6-2 cmy-
OeHuecKkasa wKona no A0epHoil (u3zuke, OpraHU30BaH-
Has ATEHTCTBOM SIEPHOTO peryaupoBaHus bonrapun,
WHCcTUTyTOM SIIGPHBIX MCCIICIOBAaHUN U SIIEPHOM 3Hepre-
tukn BAH B cotpynaudectBe ¢ FOro-3anagHeiM yHUBEP-
curetoM M. Heodura Punbckoro. Bemymme ydensie n3
OUSAN mpencraBuiy Kypc JSKIMHA 10 OCHOBHBIM HAIPaB-
JCHUSIM JICSITeNbHOCTH VIHCTHTYTa M COBpEMEHHOMY pas-
BUTHIO COOTBETCTBYIONIMX oOnacte Hayku. Cirymaressmu
ko6l Obl 40 CTYIEHTOB CTapIINX KypcOB YHHBEPCHUTE-
T0B U3 bonrapuu, Pymbinun, Makenonuu u I'penuu, a Tak-
JKE YIUTEIsT PU3UKU CTAPIINX KIACCOB OONTAPCKUAX ITKOIT.

Kypcw! nexiui, nmpeacTaBIeHHbIX Ha IIKOJIE BEAYIIH-
My yaeHsiMu OMSI, OpuM MOCTPOEHBI MO CIIETYIOIIEMY
MIPUHIIMITY: Ha JOCTYITHOM JIJIsl CTYZIGHTOB yPOBHE Tpe/ICTa-
BUTb U COBPEMEHHOE COCTOSIHUE HAyKH B HEKOTOPOI 00na-

This work became widely known as it stated the necessity for
endowing quarks with additional quantum numbers or ad-
ditional degrees of freedom of the SU(3) gauge group called
later “colour charges”. The gist of it is quarks may have
any of the three colours, but the colours are combined in a
real particle in such “colour” states that it ultimately yields
a neutral or “white” colour. In the same year, the results of
research conducted by N.N.Bogolyubov, B. V. Struminsky
and A.N. Tavkhelidze in this direction were reported at the
International Conference of Theoretical Physics in Trieste.
The attendees of the May event in Kiev recalled and
noted the large contribution made by Struminsky to the joint
Dubna—Kiev studies, the scientist’s energy, persistence, and
dedication to science. JINR was represented at the semi-
nar by Academician D.V.Shirkov who delivered a report
“Divergence of QCD Asymptotic Expansion in the Region
above 1 GeV”, and by G.A.Kozlov with the report “Quark
Confinement due to the Conformal Symmetry Violation”.
Struminsky’s colleagues B.A. Arbuzov and R. N. Faus-
tov from Moscow and Academician L.N.Lipatov from
St. Petersburg not only made scientific reports on the theo-
ry of strong interactions and theory of quark bound states,
where Struminsky’s talent showed its brightest, but also
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shared their recollections of him, of the joint meetings,
talks, and discussions. The colleagues from Kiev added in
their talks and reminiscences to the bright image of this re-
markable scientist-theorist.

From 14 to 16 May, the 6th Student School on Nuclear
Physics, which was timed to the JINR Days in Bulgaria,
was held in Blagoevgrad. The School was organized by the
Bulgarian Nuclear Regulatory Agency, Institute for Nuclear
Research and Nuclear Energy of the BAS in cooperation
with the South-West University “Neofit Rilski”. Leading
scientists from JINR presented a course of lectures on the
major areas of activities at the Institute and current prog-
ress in relevant areas of science. Among the School hear-
ers were 40 senior students from universities of Bulgaria,
Romania, Macedonia and Greece, as well as high school
teachers of physics from Bulgarian schools.

The lecture courses delivered at the School by leading
scientists of JINR were built following the principle — to
present, in a way comprehensible for students, the contem-
porary state of science in a certain field and to tell about the
possibilities of experimental research which are available
at JINR. The programme of the training course was opened
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CTH, ¥ paccka3arb O BO3MOXKHOCTSAX J3KCIEPHUMEHTAIbHBIX
uccienoBanuid, umeronuxcsi B OUSAUN. IIporpammy yue6-
HOTO Kypca oTKpbu1 aupexrop JI®BD npodeccop B. /1. Ke-
KeJN/A3€e ¢ JIeKIUel 00 HCTOPUHU CO3/IaHHsI U COBPEMEHHOM
obmuke OUSIU, conmeprkaiiedl onucaHue Tex 3ajad pessi-
THUBHUCTCKOW SICPHON (DM3MKH, U pEIIeHHs KOTOPBHIX B
JI®BD co3naercst yCKOPUTENIBbHO-KOIIANIEPHBIA KOMITIEKC
NICA u mHororeneBoit aerekrop. Pusnka KOHIACHCHPO-
BaHHBIX cpen Oblia Temoil jekuuu npodeccopa A.B.be-
nymkuHa. O mpobieMatnke W cocTossHUU pabor B JISAP
ciymarensm mkonsl pacckasanu A. C. lennkun u C. U. Cu-
nopuyk. Konnencar bo3e—DiiHiTeiiHa ObIT TEMOM JICKIHH
B.O.Hecrepenko (JIT®). CoBpeMeHHBIE JOCTIDKCHHS
610 M3NKN OKUITH B MYJIBTUIUTUKALIUSX,, TPEACTaBICHHBIX
. B.Kountanem. YckopuTenbHOH (QU3MKE C aKIIEHTOM Ha
npoekT NICA 6wutn mocBsimiens! ek A. O. CunoprHa
u B. A.MuxaiinoBa. O cocTosHUH 1en B GU3UKE CIIHHA H
BO3MOYKHOCTSIX OKCIIEPHUMEHTAIBHBIX HCCIICIOBAHHUHN B 3TOM
oOJyiacT Ha yCKOpuTeapHOM KoMiutekce JIOBD pacckazan
J.B.lemexonoB. Ha mkose 06U OTMEUEHBI XOPOIIIas IMo-
CeIIaeMOCTh 3aHATHI W OOMIINE BOTIPOCOB K JICKTOPaM, YTO
SIBJISIETCS [TOKa3aTesIeM UHTepeca 0oIrapcKoil MOJIOAEKH K
OusN.

ITocie 3aBepmieHMst paOOTHI IMIKOJIBI MPETOaBATEIH
MoOBIBAIIM C AKCKypcHed B ocHoBaHHOM Oosee 1000 ser
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Ha3zaJ PuibckoM MOHACTBIPE — YAMBHUTEIHHOM I10 KPacoTe
U IyXOBHOM armocgepe yroike ropaoi bonrapun.

XXI Mescoynapoonstii cemunap no e63aumooeil-
cmeuio Heimponos c¢ aopamu (ISINN-XXI) mpoxomuin
20-25 mas B KOHTpecc-IIeHTpe NaHcuoHaTa «JlyOHa»
(Anymra, Ykpauna). B Hem yvactBoBanu oxono 90 crme-
uuanuctoB u3 benbruu, Benrpuu, I'epmanuu, Hopseruu,
ITonbmu, Poccun, Pymbinun, Cnosakuu, CIIA, Ykpaunb
1 mouTtH Beex saboparopmit OMAN. Poccus Opina mpen-
CTaBJIeHa YYEHBIMH U3 BEAyIUX HEUTPOHHBIX LIEHTPOB —
HULL «KypuaroBckuii uHCTHTYT», [TWUAD, OOU, UAN
PAH.

IInenapuass ceccust B IEHb OTKPBITHA COBEILa-
HUsl ObUTa TOCBsIIeHa S50-JIeTHIO CEeKTOpa HEHTPOHHO-
aktuBanmonHoro ananuza (HAA) JlaGopatopun HEHTpOH-
HOW (u3uky, ocHoBaHHOTO B. M. HazapoBeiM Ha Oa3e peak-
topa UBP no ununuaruse 1. M. @panka u I H. ®neposa.
B npencraBieHHBIX Ha CECCHM IOKJIaax OblIa HE TOIBKO
OCBEI[EHA HCTOPHSI UCCIIEIOBAHUI, HO U TPOAEMOHCTPHUPO-
BaHbI BIICUATIISIOIINE PE3YIBTATHI 110 SKOJIIOTHHU IIPHPOJIBI U
4elI0BeKa, NMOMYyYCHHbIE, B YaCTHOCTH, 3@ MOCJIEAHUE TOJIbI
¢ momorsio peakropa BP-2. 3anHTepecoBaHHOCTE CTpaH-
yaactau, OUSIN, a Takke MEKIYHAPOTHOTO COOOIIECTBA
B e MATATD BeIpakaeTcss B KOHKPETHOW TMOIJICPIKKE

by LHEP Director Professor V.D.Kekelidze who gave a
lecture about the history of JINR foundation and JINR to-
day where certain problems of relativistic nuclear physics
were outlined; in order to solve such problems, an accel-
erator-collider complex NICA and a multipurpose detector
are constructed at LHEP. Condensed matter physics was
the subject of a lecture made by Professor A. V. Belushkin.
A.S.Denikin and S.1. Sidorchuk told the students about the
range of problems and current state of research at the LNR.
V. 0. Nesterenko (LTP) spoke about the Bose—Einstein con-
densate. The contemporary achievements in biophysics
came alive in computer animation presented by 1. V. Kosh-
lan. The lectures given by A. O. Sidorin and V. A. Mikhailov
were devoted to accelerator physics with an accent on the
NICA project. D.V.Peshekhonov told the school hearers
about the current status in spin physics and possibilities of
experimental research in this field at the accelerator com-
plex of LHEP. At the School, good attendance and abun-
dance of questions put to the lecturers was noted, which is
an indicator of interest of the Bulgarian youth to JINR.
Upon completion of the School, the lecturers made a
tour of the Rila Monastery which was founded more than a
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thousand years ago — a marvelous, by its beauty and spiri-
tual atmosphere, corner of highland Bulgaria.

On 20-25 May, in the JINR Conference Centre situated
in Alushta (Crimea) a regular 2Ist¢ International Seminar
on Interaction of Neutrons with Nuclei (ISINN-XXI)
was held. About 90 specialists from Belgium, Germany,
Hungary, Norway, Poland, Russia, Romania, Slovakia, the
USA, Ukraine, and almost all of the JINR Laboratories par-
ticipated in the event. Russia was represented by scientists
from the leading neutron centres — the RSC “Kurchatov
Institute”, PINP, IPPE, and INR RAS.

The opening plenary session of the meeting was de-
voted to the 50th anniversary of the Neutron Activation
Analysis (NAA) Sector of the Laboratory of Neutron
Physics established by V. M. Nazarov on the basis of the
IBR reactor on the initiative of I. M. Frank and G. N. Flerov.
In the reports presented at the session not only the research
history was highlighted, but impressive results in the ecol-
ogy of nature and man obtained particularly in recent years
at the IBR-2 reactor were demonstrated. The interest of the
JINR Member States, as well as of the international com-
munity represented by the IAEA, is expressed by the spe-




LKOJ1bl. CEMUHAPLI

9THX paboT rpanTamu U HanpasicaueM B OV momozpix
COTPYIHHMKOB, aKTUBHO YYaCTBYIOIINX B UCCICAOBAHMSIX.

TpamuimonHas Isi CeMUHApOB TEMaTHWKa BKITFOYAa
o0Cy>K/leHHE BOIPOCOB HapylleHHs (yHIaMEHTaIbHBIX
CUMMETPHH B PEaKLUAX, BEI3BAHHBIX HEUTPOHAMHU, TOHKHX
3¢ deKTOB, 00HAPYKEHHBIX B TIOCICTHIE TOBI B SICPHOM
nerneHnn. Pa3BUTHE 3KCIIEPUMEHTAIBFHON METOTUKH B Ha-
IMOHAJIbHBIX UccienoBarenbckux nentpax CIIA — NIST
u LANL, mo3BoimIo BBIIITH Ha HOBBIH yPOBEHb TOYHOCTH B
M3MEPEHUAX HapYIIAIOMIUX IPOCTPAHCTBEHHYIO YETHOCTH
3¢ eKTOB BpalleHus CIMHA HEUTpoHa U B (np — dy)-Kc-
nepumente. Crnemuanuctsl u3 [IUAD (Tatunna) mpone-
MOHCTPHPOBAJIHN HOBBIE BOSMOKHOCTH M3YUCHHUS HapyIIe-
HUs (PyHIAMEHTAIBHBIX CHMMETPHH SICPHBIX B3aHMOICH-
CTBHIH C UCTIOJIb30BAHNEM MPOTSKEHHBIX MOHOKPUCTAJIIOB.
HeoObrunbIi, HO 3 PEKTUBHBIN CHHTE3 HEHTPOHHON PaIH-
orpadun u (QpyHIAMEHTATBHBIX HCCICIOBAHUM, MTPOBOIH-
MBIX Ha 0a3e MOIIHOTO JIMHEHHOTO yCKOPUTEIS IPOTOHOB,
6611 ipeacTaBieH B foknazne n3 LANL.

Ou3uKa AIepHOTO [eNeHUs o0CyXkmajach Ha IBYX
MJIEHapHbIX ceccusix. HoBble M BO MHOTOM HEOXKHJaH-
HbIE PE3yJbTaThl ObUIM JIOJOKEHBI HCCIIEAOBATEISIMUA U3
Jlaboparopuu sinepHbix peakuuii um. I. H. @ieposa, ctose-
THE CO THSA POKIICHHSI KOTOPOTO TOP’KECTBEHHO OTMEYAIOCh
B Jly6He Bo Bpemst npoBenenust ISINN-XXI. M3yuenue kia-
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CTEPHOT0 KOJNIMHEAPHOTO TPOMHOIO AEIEHHS NMPOAOIIKAET
MPUHOCUTH cropnpusbsl. B nokmane rpynmsr uz IMHUAD,
MPOBOSIIECH M3MEPEHUsI HA CAMOM HMHTEHCHBHOM B MHpE
ITy4Ke TEMJIOBBIX MOJSAPU30BAHHBIX HEWTPOHOB pEAKTOpPA
Wncruryra Jlays—Jlamxkesena (I'penoons, ®pannns), Obin
«3aKpbIT» HEJaBHUI CEHCAlMOHHBIM, Hapyllalomuil 3a-
KOHBI KBaHTOBOHM MeXaHHUKU 3(P(EKT B TPOHNHOM IEICHUH
241py, OsxuBIEHHOE 0OCYKICHHE BHI3BAIH JOKIIA/IbI, PE/i-
CTaBJICHHBIE PYMBIHCKMMH M TaTYMHCKUMHU (pr3nmkamu 1o
JTABHO HCCIIeyeMOH MmpoliiemMe MCITyCKaHHs HEMTPOHOB B
MOMEHT pa3pblBa Jensieiics cucreMsl. HoBble MeTonnue-
CKHe pa3paboTKH, JOJIOKEHHBIC HA CEMUHAPE COTPYIHHUKA-
mu JIH®, 10mKHBI TOMOYE CIIeNIaTh BEIOOP MEXKTY pa3ind-
HBIMU TEOPETUUECKUMU MOAXOJAMH.

HeoOprunas cuTyanus BO3HHKJIA HA CECCUU TI0 SAEp-
HBIM JIaHHBIM, TJI€ ObUTH HPEJCTABIEHBI PE3yJbTaThl, MO-
JTydeHHble He3aBucumo rpynmnoid ®OU u oObennHeHHOMH
xomanioi JIH® u Ilekunckoro yHuBepcuTeTa Ui OHOTO
M TOTO K€ M30TOMa M B MEPEeKPBIBAIOIICHCS 00IacTH 3HEp-
U HEUTPOHOB. K ynoBI€TBOPEHHIO aBTOPOB U ayAUTOPUH,
pe3ynbTaThl MPAKTUYECKH COBIMAIIH.

Bonbiioit uHTEepec BbI3BaN nokian aupekropa JIHO
B.H.IlIgenioBa 00 MCCIEIOBaHUAK PACIPEACICHUS BOIBI
Ha TMOBEPXHOCTH Mapca ¢ MOMOIIBI0 HEUTPOHHBIX JETEK-
TOpOB, pa3zpaboTaHHBIX B Jaboparopuu. Brewarsiommit

cific support of these works by grants and by sending young
employees actively involved in the research to JINR.

Traditional Seminar topics included discussion of the
issues of fundamental symmetries violations in the reactions
caused by neutrons and subtle effects recently observed in
nuclear fission. The development of experimental tech-
niques in the national research centres of the USA — NIST
and LANL — allowed reaching a new level of accuracy in
the measurements of the spatial parity violating effects of
neutron spin rotation and in the (np — dy) experiment. The
specialists from the Petersburg Nuclear Physics Institute
(Gatchina) demonstrated new possibilities for studying the
violation of fundamental symmetries of nuclear interac-
tions using extended monocrystals. An unusual but efficient
synthesis of neutron radiography and fundamental research
conducted on the basis of a powerful linear proton accelera-
tor was presented in the report from LANL.

Physics of nuclear fission was discussed at two plenary
sessions. New and largely unexpected results were reported
by the researchers from the Flerov Laboratory of Nuclear
Reactions (the centenary of G.N.Flerov’s birth was cel-
ebrated in Dubna during ISINN-XXT). The study of cluster
collinear ternary fission continues to surprise. In the report
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of the PINP group conducting measurements on the world’s
most intense polarized thermal neutron beam at the reactor
of the Laue—Langevin Institute, a recent sensational, quan-
tum mechanics laws violating effect in the ternary fission
of 241Py was “closed”. A lively discussion was caused by
the reports on a long-studied issue of neutron emission at
the burst of a fissioning system submitted by the Romanian
and Gatchina physicists. New methodological develop-
ments reported at the Seminar by the FLNP representatives
should help to make a choice among various theoretical ap-
proaches.

An unusual situation arose at the meeting on nuclear
data, when the results obtained independently by the IPPE
group and the joint team of FLNP and Peking University
for the same isotope and in the overlapping neutron energy
range were presented. To the satisfaction of the authors and
the audience, the results substantially coincided.

A great interest was aroused by the report of the
Director of FLNP V.N. Shvetsov on the research of water
distribution on the surface of Mars using neutron detectors
developed at the Laboratory. The impressive progress in the
development and wide application of the technique of pixel,




LWKOJ1bl. CEMNHAPLI

MPOrpecc B pa3BUTHH U LIUPOKOM MPUMEHEHUH METOAUKHU
MMUKCENIBHBIX, MO3UIIMOHHO-YYBCTBUTEIBHBIX ICTEKTOPOB
SITEPHBIX M3ITyYCHHH OBUT TPOJCMOHCTPHPOBAH B JIOKJIA-
JIax YEIICKUX KOJIIET.

Ha 3akmrounTenpHOI ceccHd COBEIIaHUS OBLIO pac-
CMOTPEHO COCTOSIHHE PalOT MO EBPONEUCKOMY MPOEKTY
MYRRHA, peanusyemomy B benpruu. B Tedenue 6mrmkaii-
mmmx 10 JeT D0KEH ObITh CO3/IaH MHOTOLICIICBOM SIICPHBIN
peaKTop HOBOTO TIOKOJICHUS B COYCTAHUH C METraBaTTHBIM
YCKOPHTEJIEM ITPOTOHOB. DTOT aMOMIIMO3HBIN MPOEKT IPO-
ToTUNa pearbHOil ADS HCHBITBIBaCT B HACTOSIIEE BpeMs
MPOOJIEMBI JINIICH3UPOBaHUs. YaCTUYHO MOMOYb B UX pe-
IICHWH MOTYT Pe3yJlbTaThl, KOTOPBIE OBUTH ITONyYeHBI 3a
MOCJETHUE TOJbI 0 MPOEKTY «DHEPTUsl U TPAaHCMYTaLUs
PannoaKTUBHBIX OTXOAOBY, BeIMonmHsseMoMy B OUSU, u no-
JIO’)KEHBI Ha JITAHHOM CECCHUH.

Bcero Ha coBemanuu OBIJIO MPECTABICHO 56 YCTHBIX
u 6ornee 30 mocTepHBIX HOKITaN0B. CIeIIHABHBIA pacIio-
PSIOK HS ¢ TPOIODKUTEIBHBIM O0CICHHBIM TIEPEPHIBOM,
OTIIMYHAS TIOTOJIa U TIpeKpacHas mpupoaa Kprsima crocod-
CTBOBAJIM yCIIEXy CEMHUHApa U YCTaHOBJICHUIO HOBBIX HayY-
HBIX KOHTAKTOB M@Ky €r0 YIaCTHHKAMHU.

C 3 mo 8 utoHs Ha Oa3e maHcuoHara «/lyoHa» B Amymire
(Ykpauna) mpoxomunia 2-a1 exceco0Hasa WIKOIA-KOHpe-
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PEHUUA MOSI00bIX YUEHBIX U CREUUANUCINOE, TIPOBOANMA
OMYC OHMSUN. B mkone ydacTBYIOT CTYAEHTHI, aclH-
paHTBI, MOJIOJBIE YUeHblE U cneuuanuctel. [Ipeacenarens
NPOrpaMMHOI0 KOMUTETA LIKOJIbl — YJIEH-KOPPECIIOHIEHT
PAH T’ 1. IlupkoB, 3aMecTUTENb MpeAcenaTeNss — YJIeH-
koppecrionzienT PAH I.B.TpyOHuKOB, ydeHblil cekpe-
taps — A. C. AiipusH.

[Ikoma-koH(MEpEHIMs TOCBANICHA MPHUKIATHBIM HUC-
CJICIOBaHHUSM B CIICAYIONMX OO0JACTAX: PagroOHOJIOTHS
U MeIULMHA, MCIOJIb30BAHUE IYYKOB TSKEJIBIX HOHOB B
MIPUKIIAIHBIX IEIAX, THPOPMAIIMOHHBIC TEXHOJIOTHH, UC-
M0JIb30BAHUE DIEKTPOHHBIX MyYKOB B MPUKIATHBIX HENSIX,
HEUTPOHHBIC TEXHOJIOTMU. B yucie JIeKTOpOB HIKOIbI —
Bemymue yuensle u cnenuanuctsl OMSN E. A. Kpacasus,
I. 1. upkos, I.B.Tpyonukos, A.B.Tamonos, U.C.Ka-
nounukos, b. H. I'ukan, A.H. Heuaes.

B paMkax 1IKOibl YYaCTHUKM NPEACTABWIN TOKIAbl
10 TeME MX Hay4YHbIX MCCle0BaHUM. bblin opraHu30BaHbl
CTEH/IOBBIE CEKIIMU U IMCKYCCHUH, a TAKKE KPYTJIBIHA CTOJ IO
BoTpocaM MoJjioaexxHo# monutuku OVSN. Bee yaacTHUKH
OBLTH pa3/eNieHbl Ha KOMaHIbl M UMENIA BO3MOXKHOCTB TIPO-
JIEMOHCTPUPOBATh aKTUBHOE y4yacTHE KaK B HAy4HOH, Tak
U B pa3zHOOOpPa3HOM KyJBTYPHOW Mporpamme MKoibl. [Ipu
MOJIBEICHUH UTOI'OB HA 3aKJIIOYUTEIBHOM 3aCEelaHuM LIKO-
JIBI COCTOSIOCH TOPKECTBEHHOE HArPaXk/IEHUE JIYUIIUX.

position-sensitive nuclear radiation detectors was demon-
strated in the reports of Czech colleagues.

At the final session of the meeting the status of works
on the European project MYRRHA being implemented in
Belgium was discussed. Over the next 10 years a multi-
purpose new-generation nuclear reactor in combination
with a megawatt proton accelerator should be constructed.
This ambitious project of the prototype of a real Accelerator
Driven System is currently experiencing licensing prob-
lems. The results obtained in recent years in the project
“Energy and Transmutation of Radioactive Wastes” imple-
mented at JINR and reported at the session can partially
help to solve these problems.

In total, over 56 oral and 30 poster presentations were
given at the meeting. A well-organized event schedule with
a long lunch break, fine weather and beautiful scenery of
the Crimea contributed to the success of the Seminar and
to the establishment of new scientific contacts between its
members.

From 3 to 8 June, a 2nd School-Conference for Young
Scientists and Specialists organized on an annual basis by
the AY'SS of JINR was held at the boarding-house “Dubna”
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in Alushta (Ukraine). Attending the School were students,
post-graduates, young scientists and specialists. The chair-
man of the School’s programme committee is correspond-
ing member of RAS G.D. Shirkov; corresponding mem-
ber of RAS G.V.Trubnikov is its deputy chairman; and
A.S.Ayryan its scientific secretary.

The School-Conference was devoted to applied re-
search in the following fields: radiobiology and medicine,
the use of heavy ion beams for applied purposes, informa-
tion technologies, the use of electron beams for applied pur-
poses, and neutron technologies.

Among the lecturers of the School were leading scien-
tists and specialists of JINR: E.A.Krasavin, G.D. Shirkov,
G. V. Trubnikov, A. V. Tamonov, I. S. Kadochnikov, B.N. Gi-
kal, and A.N.Nechaeyv.

At the School the participants presented reports on the
topics of their research. Poster sections and discussions
were arranged, and a round table was held on the issues of
JINR’s youth policy. All the attendees were split into teams
and had an opportunity to demonstrate their active partici-
pation in both the scientific and diverse cultural school pro-
grammes. At the closing session, the ceremony of awarding
the best participants took place.
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