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AT THE LABORATORIES OF JINR

Na6opartopus HeUTPoHHOM hU3NKKN
um. U. M. ®panka

[IpoexT xomanasl u3 OUAN «Co3nanne KpuoreHHoro
3aMeIUTEIIsT HEUTPOHOB TSI CIIEKTPOMETPOBY, MPEJCTa-
BiIeHHBIM HadampHHKOM HOOKC WBP-2 JlaGoparopun
HeiirponHoit ¢Qusuku um. M. M. dpanka C. A. Kynuko-
BBIM, IpomIes B (PMHAT KOHKYpCa PYyCCKHX WHHOBAIMN U
nobeaus B HOMUHAIMK «IlepCrieKTUBHBIN MPOEKT» B pe-
3yJIBTaTe HECKOJBKUX 3TANoOB KOHKYpCHOTO oTOOpa U 3a-
LIUTHI POEKTOB MEpPe]] KCIEPTHBIM COBETOM. DTOT KOH-
KypC TIPOBOJIUTCS METUAXOJIMHIOM «DKCIIEPT» €KETOAHO
¢ 2001 1. u mpexacTaBIsIET COOON KOMIUIEKC MEPOIIPHUITHN
10 0TOOPY, IKCIEPTH3E U MPOABUKEHHUIO JIYUIINX HHHOBA-
LIUOHHBIX POEKTOB C IEJIbI0 COAECHCTBUS PA3BUTUIO UHHO-
BAaI[IOHHOI JISTEIBHOCTU U PACKPHITHIO HHHOBALIMOHHOTO
noreHmuaina Poccun.

B 2010 r. Ha xoHKYpc ObUTO TIOAaHO 540 TPOEKTOB.
@unan npoxoaua B creHax [loaurexHHMueckoro myses B
Mockae. PykoBoauTtenn nyonenckoro mpoekra: B. JI. Ana-
HbeB, A. A. Bensikos, C. A. Kynukos, E. I1. [1labanun. Ha-
rpangy asropam Bpyuun M. M. BoptHuk — npencenarens
HaOmonaTeTbHOTO coBeTa DOHIA CONCHCTBHSA PAa3BUTHIO
MaJbIX (OPM MPEANPHUIATHH B HAYIHO-TEXHUIECKOI cdepe,

KxoTopsIit OyzaeT ¢purancuposats HUOKP npoexTa Ha cie-
JYIOIIEM 3Tare ero pa3padoTKu.

CyTb NpoeKTa 3aKIUaeTCsl B CO31aHUU HOBOTO THIIA
KPUOTCHHBIX 3aMeUIATEeNe HEHTPOHOB, UCTIONB3YIOIIETO
paauaOHHO CTOWKHN MaTepral (CMeCh apOMaTHIECKUX
YIJIEBOJIOPO/IOB) C HOBOM TEXHOJIOTHEH €To 3arpy3KH U IKC-
mayarauuu. Mcnonb30BaHue Takoro 3aMeUIMTENs MpHUBeE-
JIeT K YBCIWYCHHIO TIOTOKA XOJIOMHBIX HEUTPOHOB LIS
CIIEKTpOMETPOB OoJsiee ueM B 10 pa3, MO3BOJIUT MIPOBOAUTH
OKCIICPUMCHTBI 110 U3YUYCHUIO KOHACHCUPOBAHHBIX CPC/ Ha
CHEKTPOMETPAaX HEMPEPHIBHO B TEUEHHE BCETO PEAKTOPHO-
ro nukia. THHOBAaIIlMOHHOM COCTABISIONICH IIPOCKTA SBIISI-
€TCsl OKa3aHHe yCIYyT MO pacyeTy U ONTUMH3AIIH HCTOYHH-
KOB XOJIOJTHBIX HEHTPOHOB UISI UCCIIEAOBATEIbCKUX IICH-
TPOB M YHHUBEPCHUTETOB, pa3pabdOTKEe M CO3MAaHHIO CaMHX
3aMeUInTeNeH!, IPEA0CTaBICHHAE YCIYT M0 MCCICIOBAHUIO
paJdallMOHHOW CTOMKOCTH MaTepHUalioB M 3JIEKTPOHHBIX
YCTPOMCTB MO ACHCTBHEM ITOTOKA OBICTPBIX HEHTPOHOB U
ramMMa-KBaHTOB.

HefiTpoHHAast CHEKTPOMETPHSI — OIWH U3 CaMBIX ITep-
CHEKTHBHBIX METOIOB HEPa3pyLIAIOIIero HCCICIOBAHUS
PA3JIMYHBIX MAaTEpHaJIOB U BCUHICCTB Ha MHUKPO- W HAHO-
ypoBHe. 3y4ast B3anMoieCTBHSI HEHTPOHOB ¢ 00paznamu
BEIIECTBA Ha CIEIMAFHBIX YCTAHOBKAX (CIIEKTPOMETPAXx),
yYeHBIC TIONYYal0T HEOOXOAMMYI0 HH(OPMAIMIO O BHY-

Frank Laboratory of Neutron Physics

The project «Development of a Cryogenic Neutron
Moderator for Spectrometers» implemented by a team from
JINR was presented by head of IBR-2 department of the
Frank Laboratory of Neutron Physics S. Culicov, passed
qualifying for the final of the Competition of Russian Inno-
vations and won in the nomination «Perspective Project»,
as aresult of several stages of selection and defense of pro-
jects at the expert council. This competition has been annu-
ally held by the media holding «Expert» since 2001 and is a
complex of activities to select, expertize and promote best
innovative projects to facilitate the development of innova-
tion activities and fulfillment of the innovative potential of
Russia.

In 2010, 540 projects were sent to the competition. The
final stage of the competition was held at the Polytechnic
Museum in Moscow. The leaders of the project were
V. Ananiev, A. Belyakov, S. Culicov, and E. Shabalin.
Chairman of the supervisory board of the foundation for
promotion of the development of small forms of enterprises
in the scientific and technical sphere 1. Bortnik presented
the authors with the Prize. The foundation for promotion of

the development of small forms of enterprises in the scien-
tific and technical sphere will financially support R&D of
the project at the next stage of the project work-out.

The subject of the project is to develop a new type of
cryogenic neutron moderators that uses radiation-proof
material (a mixture of aromatic hydrocarbons) and a new
load and operation technique. The application of such a
moderator will lead to a 10-fold increase in the cold neu-
trons flux for the spectrometers, allow one to conduct ex-
periments to study condensed matter at spectrometers con-
tinuously during all the reactor cycle. The innovative com-
ponent of the project is in calculation and optimization of
sources of cold neutrons for research centres and universi-
ties, work-out and development of the moderators them-
selves, providing different services in studies of radiation
resistance of materials and electronic devices under the
action of fast neutrons and gamma quanta.

Neutron spectrometry is one of the most promising
methods of non-destructive research of various materials
and substances on the micro- and nanolevel. Studying the
interactions of neutrons with substance samples at special
devices (spectrometers), scientists obtain the necessary in-
formation on the internal structure, physical and chemical
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TPEHHEH CTPYKType, (DU3MUECKUX M XUMHUYCCKHUX CBOI-
CTBaX HCCICIYEMbIX OOBEKTOB. J[Jisl mOIydYeHUsS HEUTPO-
HOB HEOOXOMMO¥ SHEPTUH BO BCEM MHpPE aKTHBHO pa3pa-
0aThIBAIOTCS  TEXHOJIOTHHM  3aMEIUICHUS]  «OBICTPBIX»
HEHTPOHOB, POXKAEHHBIX B PEAKTOPAX, Ha CIIEIMATBbHBIX
YCTAaHOBKAaX — KPUOTCHHBIX 3aMECJIUTCIIAX HeﬁTpOHOB.

Pa6ora o sromy Hanpasnenuto B IH® OUSIU Benach
Ha MPOTSDKEHUN HECKOIBKHX JICCSTUIETHH, U TOJIBKO C ce-
penunbl 1990-X IT. CTanu MOSIBIATHCSA TEpPBBIC MPAKTHYE-
CKHE Pe3yJIbTaThI.

W3HauanbHO B KauecTBE OCHOBHOIO Marepuana JJis
XOJIOZHOTO 3aMeJUTUTENs ObIIT BRIOpaH METaH Kak Haubosee
3¢ (eKTUBHBIN 3aMeUISIOMNN MaTepran u3-3a 0COOEHHO-
CTell cBOeM XMMHUYECKOH CTPYKTyphl. OJHAKO XOf Jalib-
HEHIINX UCCIEN0BaHUN ¢ HCIOIb30BAHUEM METAaHOBBIX 3a-
MEUIMTENeH TOKa3al, 4YTO OHM 00JaJaroT O4eHb HU3KOM
paauanMoOHHON CTOMKOCTBIO M 110 MEpE 3KCILIyaTaluu Ta-
KUX 3aMe/JIMTeNIel Ha PeakTope BO3pacTaeT PUCK paspy-
LIEHUS CTEHOK pabOovMX KaMep 3aMeUTHTEIICH B pe3ynpTrare
BHE3AITHOTO OBICTPOTO POCTA TEMIIEPATYPHI U TIOBBIIICHUS
JIaBJICHUS B KaMepe.

3a 3TUM TOCIeA0Bal JUIMTENbHBIM Mpolecc MoucKa
aNbTEPHATUBHBIX BELIECTB, B PE3YJIbTaTe KOTOPOTO, MOCIE
TIIATEIBHBIX TEOPETHUECKUX PACUETOB, SKCIEPUMEHTOB 1
MIPOBEICHNSI KOMIIBIOTEPHOTO MOJICITMPOBAHUS, COTPYIHNU-

xu JIH® BeIOpamy moaXoAsiuii IepCneKTHBHBIN MaTepH-
aJl — ME3UTHJICH, WIN TPUMETHIOEH3011 (apoMaTHUeCKuil
YIIEBOAOPOA ¢ Xumuueckoi (opmynoii CoHy,). B nans-
HeifmeM OBUTO PEeIIeHO MCIOIb30BaTh CMECh apoMaTH4e-
CKUX YTJIEBOIOPOAOB B KPHOTCHHOM 3aMEUINTEINIC B BUJE
MaJIeHBKHX IIApUKOB AMAMETPOM NpUMEpHO 3,7 MM (3Tu
LIAPUKKA HU3TOTAaBIMBAIOTCS NPU IMOMOIIM CHEUaTIbHON
TEXHOJIOTUH KareIbHOTO BIPBICKUBAHHUSA CMECH B JKHJIKUI
a3or). [ogaya mapukoB B KaMepy 3aMeIIHTENeH IPON3BO-
JUTCSI TyTeM UX MHEBMOTPAHCIOPTHUPOBKH IO KPHUOTCH-
HBIM TPYOOIPOBO/IaM ITOTOKOM XOJIOJHOTO TS C TeMIIe-
parypoit 3040 K. K Hacrosiiiemy BpeMEHU OCYIIECTBIIE-
HBI BCE HEOOXOIWMBIC TEOPETHUECKHE pacueTsl, COOpaH
MOJIHOMACIITaOHBII CTEH/I, MOJTy4YeHbl TpeOyeMble HU3KHUE
TeMIepaTypbl, Ha O4epear — MpaKTHUUECKas IPOBEpKa HO-
BOM TexHonoruu Ha peakrope UBP-2M.

VYenemrHoe 3aBepuieHne MPOeKTa KOMILIIEKCa KPHOTeH-
HBIX 3aMeJUINTeIe Ha OCHOBE apOMAaTHUECKUX YIJIEBOIO-
POZOB OTKpBIBAECT OOJBIIME BO3MOXKHOCTHU JUISl CO3JaHMUS
HOBOIl CIIEKTPOMETPUYECKOH 0a3bl Kak ISl TPOBEACHUS
(byHIaMEHTANIBHBIX MCCIEAOBAHNI — N3y4YEHUS] BHYTPEH-
HEll CTPYKTYpBI YK€ H3BECTHBIX U HOBBIX COCTUHEHUH,
TaK ¥ JUIsl aKTUBHOTO HCHOJB30BaHMSA 3TOM TEXHOJIOTHU
B PA3IMYHBIX MPUKIAJHBIX UCCICAOBAHUAX, TIPOBOISIINX-
Csl Ha Pa3IIMYHBIX HCTOYHUKAX HEHTPOHOB IO BCEMY MUY

properties of the objects under study. The technology of
«fast» neutrons moderation is actively worked out all over
the world to obtain neutrons with the necessary energy. It is
developed at special devices — cryogenic neutron
moderators.

These studies have been conducted at JINR FLNP for
several decades. Only in the mid-1990s first results ap-
peared.

At first, methane was chosen as the main material for a
cold moderator, because it was the most effective moderat-
ing material due to its chemical structure. But further stud-
ies with the use of methane moderators showed that they
were very poorly radiation resistant as with the application
of such moderators at the reactor a risk was growing to de-
stroy the walls of the moderators’ working chambers in
case of an unexpected rise of temperature and an increase
of pressure in the chamber.

Then, for a long time scientists searched for alternative
substances. As a result, after accurate theoretical calcula-
tions, experiments and computer simulation, FLNP staff
members selected a suitable promising type of substance —
mesythelene, or three-methylbenzene (an aromatic hydro-
carbon with the chemical formula CyH,,). Later, it was de-

cided to use a mixture of aromatic hydrocarbons in the
cryogenic moderator in the form of small balls, 3.7 mm in
diameter (these balls are produced with a special technique
of the mixture drop injected into liquid nitrogen). The balls
are pneumo transported into the chamber through cryo-
genic tubes with a flux of cold helium of the temperature
3040 K. All the necessary theoretical calculations have
been done by the present time, a full-scale stand has been
assembled, the necessary low temperature has been ob-
tained. Now it is time to test in practice the new technique at
the IBR-2M reactor.

The successful accomplishment of the project of the
cryogenic moderators on the basis of aromatic hydrocar-
bons opens big opportunities to develop a new spectromet-
ric base both for fundamental research — studies of inter-
nal structure of the already known and new compounds,
and for active use of this technique in various forms of ap-
plied research conducted at different neutron sources all
over the world (in material sciences, biology, medicine,
geophysics, polymer chemistry, etc.).
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(B obmacTu MarepuaoBENCHHS, OWOIOTHUH, MEAWIIUHBI,
reo(pu3uKH, TTOJIMMEPHOI XUMHUH U T. 11.).

JNa6opaTtopus MHPOPMALMOHHBIX
TEXHONOrumn

B skcnepumente CMS, Kak U B IpyruX KpyIHBIX JKC-
nepuMeHTax Ha Oonprom agpornHoMm kKommtaiinepe (LHC),
TpeOyeTCsi ¢ BBICOKOW CKOPOCTHIO 00pabaThiBaTh OrpOM-
HBII MOTOK MH(OpManuy. DTO HAKJIAABIBACT KECTKUE YyC-
JIOBUSI Ha BBIYMCIUTEIbHBIC KOMIUICKCHI, CO3aBAEMBbIE IS
00paboTku naHHBIX. /11 00paboTKM M aHAamM3a JaHHBIX,
akkymynupyembix B skcnepumentax LHC, co3nmana pas-
BETBJICHHAs] TpUA-MH(ppacTpyKTypa, HaszpiBaemas LHC-
rpun (WLCG), smemeHTamMu KOTOpo#l sBIsitoTcs LleH-
TpaJbHBIH HH()OPMAIMOHHO-BBIYUCIUTEIBHBIH KOMILIEKC
(LIMBK) OUSUN u BeraucnurensHsbiii komruieke (BK) Ha-
LMOHAJIHOTO HAyYHOTO IEHTpa «XapbKOBCKHUH (hU3MKO-
texandeckuii macTUTY T (HHL XDTU). Ha nx 6a3e cozma-
HBI PETMOHAIBHBIC BBIYHCINTENIBHbBIE CHCTEMBI, KOTOPBIE K
momeHTy 3amycka LHC B 2009 1. ycrnerHo cepTHQHUIHPO-
BaHbI B rpua-uHdpacTpykrype CMS Kak neHTpsI 2-T0 Spy-
ca WLCG u 1eMOHCTPUPYIOT BRICOKHHA YPOBEHb CTAOMIIb-
HOCTH M KadecTBa paloThl. BerumciutenbHblE pecypcebl

9THX LIEHTPOB HCIOIB3YIOTCS MPEX/E BCETO AJIS aHAIN3a
yKe 00paboTaHHBIX (MJIM YaCTHYHO 0OpabOTAaHHBIX) JTaH-
HeIx CMS. Dto0 npeamnonaraer odecnedeHue J0HKHON KOH-
¢urypanun snemerTroB WLCG (B 9aCTHOCTH, XpaHUIIHII
nH(pOpMaINN) Ha y371aX KOMIUIEKCOB U HaJIC)KHOCTH (DyHK-
IIUOHUPOBAHUS KaK IPUJ-CIYXKO, TaK U CIeHHaTU3UPOBAH-
HOTO MPOrpaMMHOTO 00ECHEYCHUS Il PEKOHCTPYKIIUH U
aHamM3a COOBITHH, 3apeTUCTPHPOBAHHBIX JETEKTOPOM
CMS. IlpuBenens! pe3ynsrarsl rotoBHOCTH LITBK OUMAN
u BK HHI[ X®TU x 3amycky LHC, a Taxxe pe3yiasTaTsl
KPYITHOMACIITAaOHBIX TPOBEPOK TPHIA-UHPPACTPYKTYPbI
skcriepumenta CMS.

byneyxuii O. O. u op. llpenpuat OUSN P11-2010-11. y06-
Ha, 2010.

B JIMT OUSAU coBmectno ¢ HUNUSAD MI'Y u LIEPH
Ha MPOTSDKEHUH HECKOIIBKHX JICT BEAYTCS pabOTHI 110 CO3/1a-
HUIO Crieruanu3upoBanHoil 6a3sl maHebX (LCG MCDB)
IJIA XpaHCHUSA W ONHMCAaHUA CMOIACIIMPOBAHHBIX COGBITI/Iﬁ
Juig sxcniepumenToB Ha LHC, a Takxke 1o UCIOJIB30BaHUIO
9TOH 6a3bl ISl ABTOMATH3AIMH LETIOYKH MOHTE-KapiIo-Mo-
JETUPOBAHUA B (PU3UKE BHICOKUX SHEPTHH.

OcHoBHasg 3anada npoekta MCDB — mpenocrasie-
HUE Pa3IMYHBIM TPyMIaM (H3UKOB U3 SKCIICPUMEHTOB Ha
LHC B03MOXHOCTH ZOCTYIIa K TEM MOHTE-KapiI0-COOBITH-

Laboratory of Information Technologies

At the running phase of the LHC experiments, strict
conditions are imposed on the computing centres of data
processing for the LHC experiments, including CMS be-
cause a huge amount of data should be processed at a very
high speed. For these purposes, a special distributed global
grid infrastructure, the so-called LHC Grid (WLCG), has
been constructed. The computing centres of JINR LIT and
Kharkov Institute of Physics and Technology (NSC KIPT),
integrated into the WLCG infrastructure and certified at the
CMS experiment as CMS Tier2 centres, demonstrate a high
level of the operation reliability. The computing resources
of these centres are mostly dedicated for the CMS data
analysis. A proper WLCG elements configuration at the
JINR LIT and NSC KIPT grid sites (especially Storage Ele-
ments) should be provided, and actual versions of CMS
specialized software should be supported to provide recon-
struction and analysis of data registered by the CMS detec-
tor. The results of readiness of these computing centres for
the LHC start-up as well as the results of large-scale tests of

their grid sites are presented.
Bunetsky O. O. et al. // JINR Preprint P11-2010-11. Dubna,
2010.

Within a long-term cooperation of JINR LIT, MSU
SINP and CERN, work has been in progress on the creation
of a special Monte Carlo Data Base (MCDB) which will al-
low one to store and document Monte Carlo events simulat-
ed for the experiments on the LHC, as well as to use this
database in automation of the MC simulation chain in high
energy physics.

The main goal of the LCG MCDB project is to make
the complicated MC event samples and their structured de-
scriptions available for various groups of physicists work-
ing within the LHC. All the MCDB data are accessible for
the Grid end-users on the Website and via a specialized pro-
gram interface.

A specialized programming language HepML (High
Energy Markup Language) has been developed within the
collaboration of LCG MCDB and CEDAR teams and sev-
eral MC generator authors which is intended for unification
of XML description of MC events simulated, first of all,
by Matrix Element (ME) generators. Another purpose of
HepML is to store the MC generation parameters for a fur-
ther tuning of the MC generators. The sharing of MCDB
and HepML provides a way for the automation of such a
significant part of the MC simulation chain as a correct
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SM, TIOATOTOBKA KOTOPBIX SABISETCS TEXHUYECKH JOCTATOY-
HO cnoxHOH. Bee nannasie u13 MCDB nocTynHbI 1715 KOHEU-
HBIX ITOJIb30BaTENIeH B IpUJI, HAa BeO-caiiTe U uepes crenu-
AIBHBIA TPOTpaMMHBII HHTEpdETic.

Jis yaudukanum onvcanus (aiioB ¢ MOHTe-KapJio-
coObITHAMH coBMecTHO ¢ poekToM CEDAR 1 Heckosnbku-
MH aBTOPaMU MOHTE-KapJio-TeéHepaTopoB pa3paboTaH crie-
LAAIM3UPOBaHHbINA s3bIK pazMeTrkun HepML, npennasna-
YEeHHBIHN 1151 yHU(UKAIWMKY onucanus (GaiyioB ¢ MOHTe-Kap-
JI0-COOBITHSIMH, TIPEKE BCETO MOIYUYCHHBIMHU C TOMOIIBIO
TEHEePaTOpPOB, PACCYMTHIBAIOIINX MATPHYHBIE DJIEMEHTBI.
Hpyroe na3zHauenue si3pika HepML — coxpanenue napa-
METPOB MOJIETUPOBAHUS JUIsl JalbHEHIIel HacTpoHKH
MOHTe-Kapio-reneparopoB. COBMECTHOE HCIOIb30BaHUE
MCDB u HepML mo3BoisieT aBTOMaTH3MPOBATH TaKYIO
BAXHYIO YacTb MOHTE-Kapjo-MOACITHUPOBAHMS, KaK Ipa-
BIJIbHAS TIepefada (U3MYECKHX COOBITHIl OT MaTpH4YHO-
DJIEMEHTHBIX T€HEPAaTOpPOB K MpOrpamMMaM, MOAEIHPYIO-
LIMM aJpOHHBIE JTUBHHU U UX PETUCTPALHIO B IETEKTOPE.

Belov S. et al. To be published in «Computer Physics Com-
municationsy.

W3ydyena camocoriacoBaHHas CHUCTEMa B3aMMOJICH-
CTBYIOIMX CITHHOPHOTO M CKAJSIPHOTO ITOJIeH B MPOCTPaH-
ctBe Tumna buanku VI (B-VI) B mpucyTcTBHN KOCMOIIOTHYE-

CKOM MmocTossHHON. HaiiieHbl TOuHbIE pelieHusl ypaBHEHUI
CIIMHOPHOTO, CKaJIIPHOTO M TPABUTAI[MOHHOTO TONeH s
HEKOTOPBIX CIEIHANBHBIX BBIOOPOB HEIMHEHHOCTH CIIH-
HOpHOTO ToJisl. [oka3aHo, YTO BBEJCHUE IMOJOKUTEIBHOM
KOCMOJIOTHYECKOW MOCTOSIHHOM, 4aCTO UCIIONIB3yeMOE JUIs
MOJICIMPOBAHUSI TEMHOW YHEPTUH, TPUBOIUT K OBICTPOMY
pacmupenuto BeeneHHoH, Torna kKak OTpUIaTeNbHas Koc-
MOJIOTHYECKasl TIOCTOSIHHASI TEHEPUPYET OCHIUINPYIOUTYIO
uiM Henepuoauueckyro Beenennyro. Ecnu npenmnonarars,
YTO METpHYeCKHe (YHKIUMU ¢ W b 0OpaTHO MPOHOpLHO-
HaJIBHBI IpyT ApyTy (ab = 1), TO momy4yaem mozens Beenen-
HOH, CBOOO/IHYIO OT CHHTYIISIPHON HE3aBUCHMOCTH.

Saha B. // Gravitation and Cosmology. 2010. V. 16, No. 2.
P. 160-167.

PaccmarpuBaercst cucteMa B3aUMOICHCTBYIOLINX 0e3-
MacCOBOTO CKaJISIPHOTO ¥ JICKTPOMAarHUTHOIO IIOJeH ¢
SIBHO 3aBHCSIINM OT DJIEKTPOMarHUTHOTO MOTEHIMANA Jia-
TPaH)KMAHOM, T. €. UMEET MECTO HapylIeHHe KaauOpoBoU-
HOM WHBapUaHTHOCTH. JlarpamkuaH B3anMOJCHUCTBUS BbI-
OmpaeTcs TaKUM 00pa3oM, UTO ypaBHEHHE IEKTPOMArHUT-
HOTO MOJIsI MPUOOPETacT MOIOTHUTECIBHBIH MHOXHUTEIb,
KOTOPBII B HEKOTOPBIX CIIy4asX MPOIOPIHOHATIECH BEKTOP-
HOMY MOTEHIHAITY JIEKTPOMarHUTHOTO MOJIsL. DTO ypaBHe-
HHE MOXKET OBITh HHTEPIPETHPOBAHO KAaK ypaBHEHHUE JBH-

transfer of physical events from the ME generators to the
Shower generators and their registration in the detector.

Belov S. et al. To be published in «Computer Physics Com-
municationsy.

A self-consistent system of interacting spinor and
scalar fields in Bianchi type VI (B-VI) cosmology is studied
in the presence of a cosmological constant. Exact solutions
to the spinor, scalar and gravitational field equations are ob-
tained for some special choice of the spinor field nonlineari-
ty. It is shown that introduction of a positive cosmological
constant, which is often used to model dark energy, results
in arapid growth of the universe, while negative cosmologi-
cal constant gives rise to an oscillatory or non-periodic
mode of expansion. If the metric functions @ and b are taken
to be inverse to each other (ab = 1), one gets a singularity-
free universe independently of the sign of cosmological
constant.

Saha B. // Gravitation and Cosmology. 2010. V. 16, No. 2.
P. 160-167.

A system of interacting massless scalar and electro-
magnetic fields, with the Lagrangian explicitly depending
on the electromagnetic potentials, i.e., the interaction with
broken gauge invariance, is considered. The Lagrangian for
the interaction is chosen in such a way that the electromag-
netic field equation acquires an additional term, which in
some cases is proportional to the vector potential of the elec-
tromagnetic field. This equation can be interpreted as an
equation of motion of the photon with an induced nonzero
rest mass. This system of interacting fields is considered
within the scope of Bianchi type-I (BI) cosmological model.
Itis shown that as a result of interaction, the electromagnetic
field vanishes as ¢ tends to infinity and the isotropization
process of the expansion takes place.

Saha B. et al. arXiv:1004.3654v1 [gr-qc] 21 Apr 2010.

The Bayesian approach to the automatic adaptive
quadrature enhances the reliability of the local quadrature
rules using a number of consistency criteria which enable
the detection of spurious integrand profiles prior to the acti-
vation of the local quadrature rules. The present paper dis-
cusses a number of criteria which make heavy use of the
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JKeHHs (POTOHA C MHIYIIUPOBAHHOW HEHYICBOH MacCOi Imo-
kos1. CucteMa B3aMMOJICHCTBYOIIUX MOJEH pacCMOTpEHa B
pamMKax KocMmoJormdeckoii momenu tumna buanku 1 (B-I).
[ToxazaHo, 4TO B pe3ynbTare B3auMOACUCTBUS TIPH £, CTpe-
MSAIIeMCsl K OECKOHEYHOCTH, HIICKTPOMAarHUTHOE TOJIE HC-
ye3aeT U MPOUCXOJUT M30TPOIHU3AIMS TPOCTPAHCTBA-BPE-
MEHH.
Saha B. et al. arXiv:1004.3654v1 [gr-qc] 21 Apr 2010.

baiiecoBckuil moaxon K aBTOMaTUUYECKOM aalTHBHOU
KBa/IpaType yBEeJIMYMBACT HAJAC)KHOCTh JIOKAJIbHBIX KBaJpa-
TYPHBIX TIPABIII, UCIIONB3Ysl MHOKECTBO KPUTEPUEB COTIIA-
CHs1, KOTOPBIE MTO3BOJISIIOT 0OHAPYKUBATh JIOKHBIE TPODIITN
UHTErpupyeMoi (DYHKIMH Iiepe]l MPUMEHEHHEM 3TUX Ipa-
BuI. B Hacroseit paboTe 0OcyxknaeTcsi HECKOJIBKO KpHUTe-
pHUEB, MHTEHCUBHO UCIIONB3YIOMIUX CTETIEHb TOYHOCTH TLIa-
BAIOILEH 3alsITOM JIOKAJIBHOM KBaIpaTypHOM CYMMBI M
YCPCAHCHHBIX 3Haqu1/1171, OCHOBAHHBIX Ha CJIO)KHOM ITpaBU-
Je Tpaneuuu (BepXHssl IpaHHLA JIOMYyCTHMOTO Jnara3oHa
M3MEHCHHS HHTETPUPYEMOH (DYHKIINH, paHHEE 3aBEPIICHIC
B CITy4ae pe3KOH MoTepr 3HAYaIuX MUQp Ipu BEIYUTAHUH,
ABTOMATHUYCCKOE OTPaHMYCHHUE OCCKOHCUHOW OOJIACTH HH-
TErpUpOBAHUS).

Aodam I, Aoam C. // PymbiHCKHMI (UHUCCKUI KypHAIL.
2010. T. 55, Ne 5-6. C. 1-12.

PaccmarpuBaeTcst HCIIONB30BAaHNE TEXHUKH yPABHEHUS
nIBIkeHus GyHKuuit [puHa s ctpororo pemeHus Y Qex-
THBHOHM JIByX30HHOH Mopenu XaObapnia BBICOKOTEMIIepa-
TYPHOH CBEPXIPOBOJUMOCTH B TMPUOIMKEHUH CPETHETO
TI0JIsI B KyTIpaTax, KoTopasi HeJaBHO ObLita MOAN(HINpPOBa-
Ha aBTOpaMHM JUIS BKJIIOYEHHS HAJJISKAIIUX TPAaHUYHBIX
yCIIOBHIA MPH HyJIeBoM JierupoBaruu (Aoam I, Adam C. //
Pymbinckuii ¢pusmueckuid sxypHai. 2009. T. 54, Ne 9-10.
C. 797-814). DHepreTudeckne CIEKTPhI, MOTyYeHHBIE KaK
JUIsl HOPMAJIBHOTO COCTOSIHHMS, TaK M JJIsl COCTOSIHHS CBEpX-
MIPOBOAUMOCTH, SIBJISIOTCS KOHEYHBIMH IO BCCH OCTYMHOM
00J1acTH JIErnpoBaHUsl, HE3aBUCHMO OT BHJIA JIETUPOBAHUS
(IBIPOYHOTO MJIM 3JIEKTPOHHOI0) KynparoB. beuIo BbIsiBIIe-
HO, YTO BbI3BaHHAs MPBDKKOBOW AIIEKTPOMPOBOIHOCTHIO
rHOPUIN3AIMS SHEPIeTHYECKUX YPOBHEH HOPMAIIbHBIX CO-
CTOSHMI COXpaHseT LEHTP THKECTH HEernOpuaAn3HpOBaH-
HBIX ypoBHeW. OIHaKO BBI3BaHHAs IPBDKKOBOH AJIEKTPO-
MIPOBOJAHOCTBIO TMOPHIM3AIMS SHEPreTHYECKUX YPOBHEH
COCTOSIHHS CBEPXIIPOBOJMMOCTH PH JAHHOM UMITYIIbCE ¢ B
30He bprintrosHa nepeMenaeTr HeHTp TSHKECTH THOPHUIAN3H-
POBaHHBIX HOPMAJIbHBIX YPOBHEH. JTO COIlIacyercst ¢ Mmoi-
HBIM CMEIICHHEM DHEPreTHUECKOTO CHEKTPa COCTOSHHS
CBEPXIPOBOANMOCTH, O6Hapy)KeHHI)IM B OIITUYCCKUX U3MEC-
PEHHSX OYCHb BBICOKOH TOYHOCTH.

floating point degree of precision of a local quadrature sum
and of averages based on the composite trapeze sum (an up-
per bound to the allowable range of variation of the inte-
grand, early termination in case of severe cancellation by
subtraction, automatic cutoff of an infinite integration do-
main).

Adam Gh., Adam S. // Romanian Journal of Physics. 2010.
V. 55, No. 5-6. P. 1-12.

The effective two-band two-dimensional Hubbard
model of the high-T', superconductivity in cuprates, as re-
cently modified to include appropriately the zero doping
limit [Adam Gh., Adam S.// Rom. J. Phys. 2009. V. 54,
No. 9-10. P. 797-814], is rigorously solved within the gen-
eralized mean field approximation of the equation of motion
of the Green function matrix. The energy spectra, derived
both for the normal state and for the superconducting state,
are finite over the whole available range of doping, irrespec-
tive of the kind of doping (with holes or electrons) of the
cuprate system. The hopping-induced hybridization of the
normal state energy levels is found to preserve the centre of
gravity of the unhybridized levels. However, the hop-

ping-induced hybridization of the superconducting state en-
ergy levels at a given momentum ¢ inside the Brillouin zone
displaces the centre of gravity of the hybridized normal lev-
els. This is consistent with the overall displacement of the
energy spectrum of the superconducting state as found from
very precise optical measurements.

Adam Gh., Adam S. // Romanian Journal of Physics. 2010.
V. 55, No. 5-6. P. 13-24.

University Centre

Postgraduates. After the spring examinations 11 peo-
ple (VBLHEP — 5; LIT — 2; DLNP — 2; LRB — 1;
FLNR — 1) were admitted to the JINR postgraduate cours-
es. Three persons were admitted to each of the specialties
«Physics of Beams of Charged Particles and Accelerating
Technique» and «Physics of Atomic Nuclei and Elemen-
tary Particlesy», two persons to the specialty «Mathematical
Support and Software for Computers, Complexes and
Computer Nets», one person to each of the specialties
«Theoretical Physics», «Devices and Methods of Experi-
mental Physics» and «Radiobiology».




e R Ll VL0 02D S (O I A g EEEEEEEEEEEE—————_—_—_—_—_=_-y

AT THE LABORATORIES OF JINR

Aodam I, Aoam C. /| Pympracknit puznaeckuit xxyprair. 2010.
T. 55, Ne 5-6. C. 13-24.

Y4ye6HO-HAYUHbINA LEHTP

AcnupanTtbl. [locne BeCeHHHX 3K3aMEHOB B acCITH-
paatypy OUAN 3aumcneno 11 gemosexk (JI®GBD — 5;
JINT — 2; JIAIl — 2; JIPB — 1; JISIP — 1). Ha cienmans-
HOCTH «DU3MKa MyYKOB 3apsOKCHHBIX YACTHUI[ U YCKOPH-
TeJNbHAs TEXHUKa» U «DU3MKa aTOMHOTO sipa U DIICMCH-
TapHBIX YaCTHUID) MOCTYITHIN 0 3 YeJI0BeKa, Ha CTICIIHATb-
HOCTHh «MareMaTHYeCcKoe U IMpOorpaMMHOE oOecredyeHue
BBIYHCIIUTEIBHBIX MAIIIAH, KOMIJICKCOB U KOMITBIOTCPHBIX
CeTei» — 2, 10 OTHOMY YEIIOBEKY Ha CIIeIUAIbHOCTH « Te-
opetmueckas pusmukay, «IIpudopsl 1 METOIBI IKCTIEPIMEH-
TanbHOU Qu3nKm» U «Panmnodbuonorusy.

CrynenTbl. 10 utoHs msTh CTyneHTOB 0a30BOM Kade-
Jpbl (GyHIAMEHTAJIBHBIX U MPUKJIAHBIX MpooieM (usnuku
mukpomupa MOTU 3amuTiiim Ha «OTIIMYHO» JUIIOMbI
MarucTpOB.

[Toxy4eHsl 3asBKH Ha MPOBEACHUE JICTHEH MPON3BOI-
CTBCHHOH W TIPEIAUIIOMHON MPAKTHKH OT TOCYIapCTBEH-
HbIX yHUBepcuteToB HoBropona, Teepu, Tynsl, Kazancko-

IO TEXHOJIOTUYECKOTO YHUBEPCHUTETa, TOMCKOTO MOJIUTEX-
HUYECKOTO YHUBEPCHUTETA, YKIOPOJICKOTO HALIMOHATILHOTO
yauBepeutera. B JIH®, JISAII u JIGBD 6ynyt npoxoants
MPaKkTUKy 48 CTYIEHTOB.

Me:xnyHapoasbie Meponpusitus. Ilepsblil oTan exe-
rofHo MeXayHapoqHO! JIeTHEH CTyJICHUECKOH MpaKTH-
ku-2010 no nanpasnenusim uccnenoBanuit OUSAN navancs
16 mas. 15 crymentoB u3 Erunra npuexanmu B JyOHy mms
y4acTHsl B TpEXHeIeNbHOM MpakTrke. C yueToM nokenaHui
kosuier w3 Erunra TpaaunuoHHas mporpaMma NpaKTHKH
rpeTeprena u3MeHeHus. Ui MpakTUKaHTOB ObUTH TPOYH-
TaHbI TOJILKO O3HAKOMUTEIBHBIE JIEKIIUH O BETYIIINXCS B JIa-
6oparopusix HCTUTYTa MCCICIOBaHUSX, a OOJIbIIAs YacTh
BpEeMEHM OblTa OTBE/CHA Ul NMPAKTHYECCKOW pabOTHI HaJ
HECKOJIBKUMH YI€OHO-NCCIIEA0BATEILCKIMH MTPOSKTAMH T10
TPEM HAIPaBJICHUAM: TPHI-TEXHOJIIOTHH, YCKOPUTEIbHAs
TEXHHKa M TPUKJIaJHbIC IPUMEHEHHUSI, HEHTPOHHAS siiepHast
(U3MKa ¥ MPUKIIAIHbIC TIPUMEHEHUSL.

Jlexrun unramm: A. B. benymkun (JIH®), A. B. I'na-
nermeB (JIT®), 1. B. Kamanun (nupeknus), E. A. Kpaca-
BuH (JIPB), B. A. Ky3pmun (JIT®), C. 3. ITakynsax (YHII),
W. T. IMupoxkenko  (JIT®), E.b. [Inexanos (JI®BD),
A. T. Tlonexo (JIAP), T. A. Ctpux (JIUT), E. M. Cripecun
(JIAID), C. C. lumanckuii (JI®BD). PykoBoaurensimu Ha-

Students. On 10 June, five students of the MPTI base
department «The Fundamental and Applied Problems of the
Microworld Physics» defended their Master theses with ex-
cellent marks.

Applications for holding summer training and
pre-graduation practice were obtained from the state uni-
versities of Novgorod, Tver and Tula, Kazan Technological
University, Tomsk Polytechnic University, and Uzhgorod
National University. Forty-eight students will be taking
practice at FLNP, DLNP and VBLHEP.

International Activities. The first stage of the annual
International Student Practice of 2010 in the JINR fields of
research started on 16 May. Fifteen students came from
Egypt for three weeks of practice. Taking into account the
requests expressed by colleagues from Egypt, the traditional
practice programme has been changed. Only the acquain-
tance lectures on the research were read to the students in
the Institute Laboratories, and the main part of the training
was devoted to practical work on several scientific research
projects along three lines: GRID technologies, accelerating
technique and its practical applications, neutron nuclear
physics and its practical applications.

The lectures were given by A. V. Belushkin (FLNP),
A. V. Gladyshev (BLTF), D.V.Kamanin (Directorate),
E. A. Krasavin (LRB), V. A. Kuzmin (BLTP), S. Z. Paku-
lyak (UC), I G.Pirozhenko (BLTP), E. B. Plekhanov
(VBLHEP), A.G.Popeko (FLNR), T. A. Strizh (LIT),
E. M. Syresin (DLNP), S. S. Shimanskiy (VBLHEP).

Supervision of the implementation of the scientific re-
search projects was realized by the staff of the laboratories:
LIT — S.D. Belov, A. V. Uzhinski, FLNP — 1. A. Bo-
brikov, M. V. Bulavin, N. A. Gundorin, A.P. Kobzev,
A. 1. Kuklin, S. A. Culicov, V. G. Pyataev, A. P. Sirotin,
M. V. Frontasieva, Yu. N. Gaidukov, A. N. Chernikov,
A. V. Churakov, DLNP — G. V. Mitsyn, FLNR —
A. A. Aleksandrov, P. Yu. Apel, S. L. Bogomolov,
O. V. Borisov, B. N. Gikal, M. V. Gustova, S. G. Zemlya-
noj, N.Kozlenko, S. A.Krupko, S. V. Pashchenko,
M. N. Sazonov, S. I. Sidorchuk, N. K. Skobelev, A. V. Ti-
khomirov, M. V. Khabarov, S. N. Yakovenko, VBLHEP —
D. V. Artemenkov, V. A. Babkin, A. M. Bazanov,
V. M. Golovatiuk, E. E. Donets, A.I. Maksimchuck,
A. O. Sidorin, A. V. Smirnov, S. I. Tyutyunnikov.
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YYHO-HCCIIEIOBATEECKUAX IIPOCKTOB OBLIM COTPYIHUKH JIa-
6oparopuii: JIMT — C.]JI. benos, A. B. Yxunckuii,
JIH® — WU. A. bobpuxos, M. B. bynasun, H. A. I'ynno-
pun, A.Il Ko6zeB, A.MW.Kykmun, C. A. Kynukos,
B. T [laraes, A. Il. CupotuH, M. B. ®ponTackesa,
IO. H. XaiinykoB,  A. H. UepnukoB,  A. B. Uypaxkos,
JUIIT — T. B. Muuem, JISIP — A. A. Anekcanapos,
I1. O. Anens, C. JI. boromonos, O. B. bopucos, b. H. I'u-
kan, M. B.T'ycroBa, C.TI.3emnsnoit, H. Kosnenxo,
C. A. Kpynko, C. B. ITamenko, M. H. Cazonos, C. 1. Cu-
nmopuyk, H. K. Cxobenes, A. B. Tuxomupos, M. B. Xaba-
pos, C.H. fIxoBenko, JI®BD — ]I. B. ApTeMeHKOB,

VueGHO-HAYIHBII LEHTD, Mali—HIOHb. Y YaCTHUKU MPAKTHKA

B. A. baOkumn, A. M. ba3anos, B. M. T'onoBariok,
E. E. Jlonen, A. U. Makcumuyk, A. O. CunopuH,
A. B. Cmupnos, C. . TIOTIOHHUKOB.

JIsi  yJacTHHKOB TIPAaKTHKH OblIa OpraHM30BaHa
BCTpEYa CO CTy/IeHTaMH yHUBepcureTa «JlyOHa», a Taxke
3KcKypcuu B MockBy u TBeps.

YueOHO-HAYYHBIH LEHTP COBMECTHO ¢ EBpomeiickoii
opranusamuei sjepueix uccnenopanuit (LIEPH) npomon-
JKaeT OpPraHU30BbIBATh U IIPOBOANTH BUICOKOH(EPEHIINH CO
IIKOJIaMH B cTpaHax-ydactHuax OMSN. JlaTe mKomsHU-

1o HarpasieHusM uccnenosannit OMSAN — crynentst n3 Apabekoit Pecriy6nuku Erurnet u ee opranuzatopsl

University Centre, May—June. Participants of the practice course in the JINR fields of research —

students from the Arab Republic of Egypt and its organizers

A meeting with the students of the University «Dub-
na», and also the excursions to Moscow and Tver were or-
ganized for the participants of the practice.

The JINR University Centre, jointly with the European
Organization for Nuclear Research (CERN), continues to
organize and hold video conferences with the schools of
JINR Member States. To give to schoolchildren basic ideas
on modern scientific research, specific features of modern
experiments, peculiarities of the scientific work, to involve
schoolchildren and teachers in fascinating and advanced
scientific work — these are the goals that are pursued by the
organizers of this activity. Video conferences have already

been organized between CERN and the schools of Tikhvin
of the Leningrad Region, Kislovodsk, Ulyanovsk, Yekater-
inburg, Dmitrov, Volgograd and Snezhinsk with the total
number of participants more than 800 people.

On 13 May there took place a far-distance practice
video conference «Research of Cosmic Rays of Extensive
Air Showers Using the Distributed Detector RUSALKA.
School and lyceum students of the cities of Dubna,
Kislovodsk and Stavropol participated in the event. Any in-
terested person could become a participant of the video con-
ference by installing on the PC a special program which was
announced by organizers in the information bulletin on the
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KaM TIPEICTAaBICHHE O COBPEMEHHBIX HAYYHBIX HCCIIEI0Ba-
HUSIX, O crienudrke COBpEeMEHHOTO dKCIIEpUMEHTa, 00 0CO-
OEHHOCTSIX Hay4HOI pabOoThI, BOBJICUb IIKOJILHUKOB U Y4H-
TENeH B YBJIEKATENbHYIO U PEAJbHYIO0 HAyYHYIO paboTy —
BOT LI€JIN, KOTOPBIE TIPECIIETYIOT OPraHN3aTOPBI ITHX MEPO-
NpUATHH. YKE COCTOSUIMCH BUJICOKOH(EPEHIUH MEKITY
HEPH u mkonamu poccuiickux ropoaos Tuxsun, Kucno-
BOJICK, YIBSTHOBCK, ExarepunOypr, JIMutpoB, Bonrorpan u
CHEeXHMHCK ¢ 0OIIM KOIWYECTBOM y4acTHUKOB Ooiee 800
YelIOBeK.

13 mast cocTosiiach JUCTaHIIMOHHAS TPAKTUYECKas BU-
neokoH(epeHus «lccmenoBaHe KOCMHUYECKHX JTydel
IIMPOKUX aTMOC(EPHBIX JIUBHEH C MCIIOJIB30BAHUEM pPac-
npenenenHoro aerektopa PYCAJIKA» nis ydamumxcst
mkon u nuneeB Jlyoner, Kucmooxcka u CraBpormos.
Crartp 3pHuTeNneM BUACOKOH(EPEHIINH MOT JII000H ycTaHo-
BUBIINN Ha JAOMAIIHEM KOMIIBIOTEPE CHENUAIBHYIO MpO-
rpammy, o yeMm ObuTO 00BsIBICHO Ha caiite YHI] B paznene
«lkonpHUKMY. Buneokongepennuns comepxana mpe3eH-

Taruio odpazosarenpHOI mporpammsl OMAN u yauBepcu-
tera «Jlyonay, nekuuio I A. [llenkoBa «Kocmuueckue
Jy4YH — OTKPBITHE, XapaKTEPHCTHKH, OTKPHITHIE BOIIPO-
CBI, CBSI3b C ACTPOHOMHEH M acTpoU3HMKOI», a TaKKe
MPAKTHYECKYIO YaCTh — 3HAKOMCTBO C pabOTON HaydHO-
o0OpasoBaTtenbHOTO caifTa «JIMBHU 3HAHMITY.

Bu3utbl. 23 Mapra Ans IIKOJIBHUKOB BHYKOBCKOM
mkoutel JIMuTpoBa Obl1a OpraHW30BaHa BCTPEYa ¢ MOJIOAbI-
Mu cotpynaukamu JIT® A. beauskoBbiM, A. McaeBbiMm,
M. Tlamyk, a Tak:ke IPOBEICHBI 1a00paTOPHBIC JCMOHCTPa-
nun B pusndeckom npaktukyme YHII mon pykoBoacTBomM
. A. JlomaueHkoBa.

3 uroHsA 15 MONBCKUX IIKOJIBHUKOB U UX MpEIojaBare-
mi u3 ropoja berrom 6butn rocTsimu YHL. B mporpamve —
skckypenn B JIOBD, JISIP, a Takke BcTpeda ¢ COTpyIHHKA-
MU JIMHTPOBCKOTO MPO(HEeCCHOHAIBHOTO KOJUISKA, yda-
CTBYIOILIETO B TUIAHE Pa3BUTHSI COTPYIHUUECTBA MEXKY TO-

YueOHo-Hay4HBII HeHTp, 13 Mas. Buneokongepenmus s mKkoabHUKOB «McenenoBanne koCMUIECKUX JTydeit
IIHPOKKX aTMOC(EPHBIX IMBHEH C UCTIOIB30BaHUEM pacmpeneneHHoro aerekropa PYCAJIKA»

RO

WCCRUX ayyeq

Wit it B

FAT T I

University Centre, 13 May. Video conference for school students «Research of Cosmic Rays of Extensive Air Showers

Using the Distributed Detector RUSALKA»

conference on the UC website in the section «School-
children». The conference agenda included a presentation
of the educational programs of JINR and Dubna University
and the lecture by G. A. Shelkov «Cosmic Rays — Their
Discovery, Characteristics, Open Questions, Connection
with Astronomy and Astrophysics», as well as the practical
part — an acquaintance with the work of the scientific edu-
cational website «Showers of Knowledge».

Visits. On 23 March, a meeting with the staff members
of BLTP A. V. Bednyakov, A. Isaev, M. Patsuk was orga-
nized for schoolchildren from the Vnukovo school in

Dmitrov. Under the direction of I. A. Lomachenkov, labora-
tory demonstrations were held in the UC physics practicum.

Fifteen Polish schoolchildren and their teachers from
the city of Bytom were the guests of the UC on 3 June. There
were excursions to VBLHEP, FLNR, and a meeting with the
staff members of the Dmitrov Professional College that par-
ticipates in the development of collaboration between the
cities of Bytom and Dmitrov. The excursions were conduct-
ed by H. Malinovski (VBLHEP), R. Volski and G. Kamins-
ki (FLNR).
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ponamu bertom u JIMuTpoB. DKcKypcuu npoBoamn X. Ma-
nmuHOBcKH (JIOBD), P. Bonbcku u I. Kamunbcku (JISIP).

14—16 urons 1yist 15 HEMEUKUX IKOJLHUKOB U3 bepnu-
Ha OBUTH OPraHW30BaHBI IKCKYPCHUH B 1aboparopun NucTn-
TyTa, KOTOpble NPOBOAMIM cOTpyaHuku [. B. Munex
(JIAID), A. T. IToneko (JIAP), C. C. llumanckuii (JI®BD),
a TaKk)Ke BBITIOJIHEHKE JTa00paTOpHBIX padoT B (pu3nuecKoM
mkonbHOM mpakTukyme YHIL (M. A. JlomagenkoB). Buzut
opranu3oBaH no nannuaruse B. Knsitaura (JITD).

18 urons st 40 ctyneHToB MOCKOBCKOTO ITeAarornye-
CKOTO HHCTUTyTa OpraHnm3oBaHa »3Kckypcus B JIOBD
(C. C. lllnmanckwuii) u my3seit OUSIN.

22 nions 40 MIKOIBHBIX YUYHUTENEH U3 Pa3HBIX POCCHIl-
cKuX roponoB noosBanu B OVSIU, rie no3HakoMuIKCh ¢
obpazoBarenbHO fesiresnibHOCThI0 MHeTHTYyTa (C. 3. [Taky-
1K), coepn dKcKypenu B JIOBD (C. C. Ilnmanckuii,
E. b. [Inexanos) u JISIP (A. I'. ApTiox).

Jy6OHa, 22 uroHs1. YIuUTeNs POCCUIICKUX IIKOJ Ha IKCKypeun B Jlabopatopuu saepHsix peakuuit um. I. H. ®neposa

On 14-16 June, 15 German schoolchildren from Berlin
visited JINR. For them excursions were organized to the In-
stitute laboratories. They were conducted by the laborato-
ries staff members G. V. Mitsyn (DLNP), A. G. Popeko
(FLNR), and S. S. Shimanskiy (VBLHEP). The school-
children took part in the laboratory physics practicum of the
UC (I. A. Lomachenkov). The visit was organized on the
initiative of W. Kleinig (BLTP).

On 18 June, excursions to VBLHEP (S. S. Shimanskiy)
and the JINR museum were organized for 40 students of the
Moscow Pedagogical Institute.

sl f

Dubna, 22 June. Teachers from Russian schools on the excursion to the Flerov Laboratory of Nuclear Reactions

On 22 June, 40 teachers of the RF schools were ac-
quainted with the educational activities of JINR
(S. Z. Pakulyak) and had excursions to VBLHEP (S. S. Shi-
manskiy, E. B. Plekhanov) and FLNR (A. G. Artyukh).

Collaboration with Polish Universities. It has be-
come a good tradition to have practice on the theme «Radia-
tion Security and Nuclear Safety» for the students of the
Marie Curie-Sklodowska University (Lublin). From 11 to
18 April training courses were organized for 19 students
who had chosen the specialty connected with the nuclear
safety implementation. JINR staff members S. I. Alenit-
skaya, A.N.Kargin, Yu. V. Mokrov, V. Yu. Shchegolev,
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CotpynaudectBo ¢ yuusepcuteramu Ioabmmu. Tpa-
JULMOHHBIMM CTaJId MPaKTUKU NO TeMme «PannanuoHHas
OXpaHa ¥ sJepHasi 0€30MaCHOCTb) IS CTY/ICHTOB YHHBEp-
curera uM. M. Cxionosckoit-Kropu (JIro6mun). C 11 mo
18 amperst 3aHATHS OBUTH OPTaHU30BaHBI TSI 19 CTyAEHTOB,
BBIOPABIIMX CIIEIHAIBEHOCTD, CBI3aHHYIO C 00eCIIieueHHEM
smepHoit 6e3omacHocTr. Cotpymauku C. V. AneHurkas,
A. H. Kaprus, 0. B. Mokpos, B. 1O. [llerones, C. B. Ky-
mikoB  (OPB), A. Tl KoGzes, B.H. llIsenos (JIH®),
I'. H. Tumomenxo (JIPB) nmpoBoauim JieKiuu, mpakTHye-
ckue 3aHsaTHs ¥ SKcKypeuu. C nestenbHocteio Y HII rocreit
no3Hakommu C. 3. ITakymsk.

B mporpammy ObuLTH BKIIFOUEHBI 3KCKypcHu 1O Mo-
ckBe, noe3nka B Ceprues Ilocan. [IpencraButenu mosns-
CKOTO 3eMJISTYE€CTBA OPTAHU30BAJIN JUIsl TOCTEH «Beuep pyc-
CKOM KyXHU».

C 17 mo 25 mas roctasmu YHII 65utn 9 crynentos [op-
HO-MeTayuTyprudeckoii akagemun (Kpaxos). Onu npuHsim
y4acTHe B 03HAKOMUTEIbHBIX Kypcax 110 HallPaBIEHUIM UC-
cnenoBanuii OV, BKIIOYABIINX JEKUUU U DKCKYPCUU B
naboparopun WHCcTHTyTa, KOTOpBIe mpoBenmn M. Jleme-
pac-Kamunncka, U. enepac-Cranauno, K. Kammnunckw,
I'. ManunoBcku, A. Ionsacku, JI. Cranauno, I'. H. Tumo-
menko, B. XmensoBcku. O0 00pa3oBaTebHOM TporpaMme
Wucturyta roctsim pacckaszan C. 3. [Takymsak. o sKckyp-
cuit B Mocksy, Mennoe u Ceprues [locaza cTyneHTsI mo3Ha-
KOMHIIHCB C UCTOPHEH U KylbTypoit Poccun 6:aronapst ex-
mun O. XMeJIbOBCKH. BH3WUTBHI OpraHn3oBaHBl B paMKax
nporpammsl «boromro6oB—UHbpensmy.

Jy6Ha, 19-29 ntons. [lkonpanku n yuureins u3 [lonbmm Ha npaktuke B OMSN

‘_'

Dubna, 19-29 June. School students and teachers from Poland on their practice course at JINR

S. V. Kulikov  (DRS), A.P.Kobzev, V. N. Shvetsov
(FLNP), G. N. Timoshenko (LRB) gave lectures, practical
lessons and guided excursions. S. Z. Pakulyak acquainted
the guests with the activities of the JINR UC.

The programme also provided excursions to Moscow,
and a trip to Sergiev Posad. Representatives of the Polish
association organized «an evening of the Russian cuisine»
for the guests.

From 17 to 25 May, nine students of the Mining and
Smelting Academy (Krakow) were the UC guests. For them
there were organized introductory courses on the JINR

fields of research, including lectures and excursions to the
Institute laboratories. They were conducted by the Institute
staff members: M. Deperas-Kaminska, 1. Deperas-Standy-
lo, K. Kampinski, G. Malinovsky, A. Polyanski, L. Standy-
lo, G. N. Timoshenko, and W. Chmielowski. S. Z. Paku-
lyak acquainted the guests with the institute educational
programme. Before the excursions to Moscow, Mednoe and
Sergiev Posad, the students were acquainted with the
Russian history and culture in a lecture by E. Chmielowski.
The visits were organized in the framework of the Bogoli-
ubov—Infeld programme.
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B. C. Menescuk

NuayuupoBaHHbie KOHPANTHMEHTOM PEe30HAHCHI
B HU3KOPa3MepPHbIX KBAHTOBBIX CHCTEMAaX

B skcriepuMeHTax ¢ yIbTPaxoJOJHBIMH Ta3aMd BO3-
MO>XHO YMEHbIIIEHHE Pa3MEPHOCTH CHCTEMBI C TIOMOIIIBIO
KPYTBIX ONTHYECKUX MOTEHIHAJIOB, YTO MPUBOJUT K «3a-
MOpPaXHBAHHUIO» NBIKCHUS YACTHI[ BJIOJb ONHOTO WIIH
JIByX HampaBiieHui. [Ipy 3TOM B TaKuX HHU3KOpPa3MEpPHBIX
CHUCTEMax CYIICCTBCHHO MCHSCTCS OOJBIIMHCTBO MHOTO-
4acTUYHBIX AP (EKTOB.

Jns m3ydeHuss MHOTOYAaCTHYHBIX 3(dekToB BakHa
BO3MOXHOCTb HACTPOMKH B3aUMOAECHCTBUS MEKIY 4acTU-
namu. B otnuume ot oObrunoi 3D-reomeTpum, T/ Ha-
CTpOIiKa MEKYACTHYHOTO B3aUMOJCHCTBHS OOBIYHO OCY-
MICCTBIIICTCS C TOMOIIBI0O MATHUTHOTO pe3oHaHca Dermbda-
Xa, B HH3KOPa3MEpPHBIX CHCTEMax B3aMMOJICHCTBHEM
YACTHUI] MOXKHO YIPABJATH C MOMOIIBIO YASPKUBAIOLIETO
noteHiana. KoHpaliHMEHT yOupaeT NOCTYyIaTeIbHBIC
CTETIeHH CBOOOIBI U B TO K€ BpeMs (hOpPMHUPYET B ITHX Ha-
MIPABICHUSAX OTOIHUTEIBHYIO CTPYKTYpY AWCKPETHBIX

YPOBHEH 3HEPTHH, KOTOPasi MOKET OBITh HCITOJIb30BaHA JIJIsI
WU3MEHEHHs PACCESIHMSI BJIOJb HAINPABICHUS, B KOTOPOM
JBIIKCHHE OCTACTCSl HEOrPAaHMYCHHBIM, M TEM CaMbIM MO-
3BoJIsieT 3(Q(EKTHBHO YNPaBIATh MEKYACTHIHBIMH B3aH-
MOZICHCTBHSMH B HU3KOPA3MEPHBIX CUCTeMax. DTH TaK Ha-
3bIBA€MbIC MHYLIIPOBAaHHbIC KOH(pAHHMEHTOM pPE30HAHCHI
(MKP) Obumn BuepBble mpenckasanbl M. OnpliaHnem B
1998 1. [1]. OHE 00yCIIOBIIEHBI CBA3BIO BXOJHOTO KaHAJa
JIBYX CTQJIKMBAIOIINXCS YaCTHIL U BO30Y>KJACHHOTO MOJICKY-
JSIPHOTO COCTOSIHUSI B TIONIEPEYHOM HaIpaBlICHUH.

B HemaBHeM »KcriepuMeHTE, BBINOJIHEHHOM B MHc-
opykckom yauBepcutete (H.-C. Nagerl u 1p.) B coTpynnu-
yecTBe ¢ Teopetukamu n3 OUAN (B. Menexuk) u [am-
oyprckoro yausepcurera (P. Schmelcher), konnencar bo-
3e—DWHIITEIiHa aTOMOB 1I€3Ms 3arpyKajcs B JIBYMEPHYIO
penieTky, GopMHPYEMYIO IBYMs JTa3ePHBIMH ITyYKaMH CTO-
suux BonH (puc. 1), a cBoiictBa MKP m3ywanucs mocpen-

V. S. Melezhik

Confinement-Induced Resonances in
Low-Dimensional Quantum Systems

In experiments with ultracold gases it is possible to re-
duce the dimensionality of a system by means of steep opti-
cal potentials and to freeze out the particle motion along
one or two directions. In this case, most many-body effects
change drastically in such low-dimensional systems.

An important requirement to study effects of
many-body physics is the ability to tune interparticle inter-
actions. In low-dimensional systems scattering properties
are strongly effected by the confining potential, unlike in
3D geometry, where the tuning of interaction is commonly
achieved by means of magnetic Feshbach resonances.
Whereas the confinement removes motional degrees of
freedom, it also provides an additional structure of discrete
energy levels that can be used to modify scattering along
the unconfined direction and by this to effectively control
the interaction properties of the low-dimensional system.

Those so-called «confinement-induced resonances»
(CIRs) were first predicted by M. Olshanii in 1998 [1].
They are caused by a coupling between the incident
channel of two incoming particles and a transversally
excited molecular state.

In the recent experiment performed in Innsbruck Uni-
versity (H.-C. Nagerl et al.) in collaboration with theoreti-
cians from JINR (V. Melezhik) and Hamburg University
(P. Schmelcher), Bose-Einstein condensate of cesium
atoms was loaded into a 2D lattice formed by two retro-re-
flected lattice beams (Fig. 1) and the properties of CIRs
were studied by measuring the particle loss [2]. A typical
loss signature is shown in Fig. 2 (data points). Close to the
position of the confinement-induced resonance an abrupt
enhancement of atomic loss was observed, followed by a
gradual recovery. As the relative power in the two lattice
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Puc. 1. Maccus 1D-noBymek popmupyercs myteM HHTEphEpeH-
IIUHY IBYX JIA3€PHBIX ITyYKOB CTOSYNX BOJIH. ATOMBI yA€PKUBAIOT-
cs1 B MaccuBe u3 ~ 3000 He3aBUCUMBIX, TOPU30HTAIBHO OPHEHTH-
POBaHHBIX YUTHHEHHBIX 1D-TpyOok

! ! Power,

Fig. 1. An array of 1D systems is formed by interfering two
retro-reflected laser beams. The atoms are confined to an array of
approximately 3000 independent, horizontally oriented elongated
1D tubes

CTBOM H3MepeHus moTeps dacTull [2]. Tunmmuable moTepu
npeJIcTaBlIeHbl Ha pUC. 2 (Kpyxku). BOnm3n unynuposan-
HOTO KOH(AWHMEHTOM pe30HaHca HaOIIOIAIOCh pe3Koe
YBEIMUCHUE aTOMHBIX MTOTEPb, a 3aTE€M HX IOCTEIECHHOE
BOCCTaHOBJEHHUE. IIpM M3MEHEHHWH OTHOMIEHHUS] MOIIHO-
CTell B JIa3ePHBIX MMyYKaX, CO3/AIOIINX PEIIeTKY, Haloa-
JIOCh MOSIBIEHHE BTOPOr0 MUHHMYMa, YTO CBSI3aHO C IO-
SIBICHHEM BTOPOTO HWHIYIHPOBAHHOTO KOH(paWHMEHTOM
pe3zonanca. OOpa3oBaHHE TaKOTO [BOIHOTO pe30HaHCA
MOYKHO OOBSICHUTB CHSITHEM BBIPOXK/ICHHSI YPOBHEW rapmMo-
HUYECKOTO0 OCLMJUIATOpPA B MONEPEUHOM YAEPKUBAIOIIEM
noreHuuane [2]. YAMBUTENbHO, YTO NIpPHU YBEIUYEHUHU
AQHM30TPOTINH Y/IEPAKHUBAIOIIET0 TOTEHINAIa HaOII0IaI0Ch
yBEJIMUCHUE YHCJIa WHAYLHWPOBAHHBIX KOH()AWHMEHTOM
PE30HAHCOB, OAMH U3 KOTOPBIX COXpAaHSICA B Ipejene
JIByMEpHOI JTOBYLIKH [2].
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beams was changed, a second loss minimum was observed,
which was attributed to creation of second confinement-in-
duced resonance. The formation of such a double reso-
nance can be explained by the loss of degeneracy of the
transversal harmonic oscillator levels of the confining po-
tential [2]. Surprisingly, for strongly anisotropic confine-
ment a broad spectrum of confinement-induced reso-
nances, one of which even persists in the limit of a two-di-
mensional system, was observed [2].
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A. JI. Kyzemckuii

Ipensuaenue boroawoosa
U COBPEeMEHHAas TeopeTudeckasi (pusuka

Pa6oter H. H. Boromo60Ba 1 ero mkoss! IpoIoKaroT
OKa3bIBaTh OOJBIIOE BIMSHUE HA PA3BUTHE COBPEMEHHOMN
¢usuxu [1, 2]. B HeraBHO omyOnMKoBaHHOW 0030pHO¥ cTa-
The [3] maH moxpOOHBII aHAIH3 HECKOJIBKUX HAIIPABICHHIA
pabotsr H. H. Boronro6oBa, a IMEHHO KOHIICTIIAN Hapy-
[ICHHOHN CHIMMETPHH B KBAa3UCPETHIX, OKa3aBIINX TTOUCTH-
HE OTPOMHOE BIIMSHHE Ha BCE JajbHEHIIee pa3BUTHE TEO-
perndeckoii ¢pusuku. Ponb cumMerpun B husnke ooduiens-
BECTHA, OJJHAKO UMCHHO B TOCJICIHUC ACCITUICTUS CTAJI0
OYEBHIHO €€ 3Ha4eHHe I (yHIaMEHTAIbHON (U3UKH,
YTO BBIPA3WIIOCh B MpHUCYxaeHUH HoOeneBckoil nmpemun
2008 r.

LenTpanpHO# TeMoii 0030pa [3] ABIACTCS UACS CHM-
METPHH U €€ pa3HOOOpa3Hble MPUMEHEHHS B PA3JIMIHBIX
obnacTsax (U3MKH: CTaTHCTHUECKON (DU3UKE, KBAHTOBOM
TEOpHN MO, (PU3UKE DICMEHTAPHBIX YaCTHUI, KBAHTOBOK
XpOMOAWHAMUKE, (PU3UKE KOHICHCHPOBAHHBIX CPEIl U MO-
JeKYNApHON (pU3NKe (XUPATHHOCTH MOJIEKYM) U T. 1I. Pyko-

A. L. Kuzemsky

Bogoliubov’s Foresight

BOJAIICH WIeeH, MOJOKEHHOW B OCHOBY 0030pa, cTajo
BhIcKa3piBaHne @. Bunpueka: «I maBHOH 1enbio pyHIaMEeH-
TaNbHOU (DUBUKU SIBIISIETCS OOHApyKEHHE IIyOOKUX KOH-
LEMNIUH, KOTOPbIE 03apsAI0T Hallle TOHUMAHUE MPUPOABD).
Wnen H. H. BoromoboBa B 00IacTl MUKPOCKOITHYECKOM
TEOPUM CBEPXIPOBOJUMOCTH U CBEPXTEKYUYECTH, Hapy-
MIEHHOW CUMMETPHUH U KBa3UCPEAHUX OTHOCITCS HMEHHO K
TakuM (DYHJAMCHTAJIBHBIM M OCHOBOIIOJIATAIONINUM KOH-
LEMIIISIM COBPEMEHHON (DU3UKU.

Wnest kBa3sHCpenHUX AACT MAKPOOObLEKMUBAyuro 1mo-
HATHSI BBIDOKIICHHSI B KBAHTOBOW (DM3MKE, JOMOJHICT U
MPOSICHSIET HJIeW HapyLIEHHOW CHUMMETpPUHU, KBAHTOBOTO
MPOTEKTOPAaTa, a TAaKXkKe TTyOOKOTO M HeTPUBHAIBHOTO IT0-
HATHS BO3HHUKAIONMMX sBIeHUN [3, 4]. Konmenmus cmoH-
TaHHO HapyLICHHOW CUMMETPHUU, BO3HUKHYB B KBAHTOBOUI
TEOpPUM MarHeTU3Ma, Hallla MIHPOKOE NMPUMEHEHHUE B ca-
MBIX Pa3HBIX 001acTIX (PHU3HUKH, MIPEKIEC BCETO B KAIUOPO-
BOYHBIX TEOPHSX dJEeMEHTapHBIX dacTull. COrmacHo dTOH

and Modern Theoretical Physics

Ideas of N. N. Bogoliubov and his school continue to
influence and vitalize the development of modern phy-
sics [1, 2]. In the recently published review article [3] a de-
tailed analysis of several selected avenues of research by
N. N. Bogoliubov was carried out. This interdisciplinary
review is focused on the applications of symmetry princi-
ples to quantum and statistical physics in connection with
other branches of science. The role of symmetry in physics
has always been well known, but last decades showed
clearly its role and significance for fundamental physics
which was confirmed by the Nobel Prize’2008 in physics.

Review [3] focuses on the idea of symmetry and its
various applications in different fields of physics: statistical
physics, quantum field theory, elementary particle physics,
quantum chromodynamics, condensed matter physics and
molecular physics (chirality of molecules), etc. The leading
theme of the review was the statement of F. Wilczek: «The
primary goal of fundamental physics is to discover pro-
found concepts that illuminate our understanding of na-

ture». The works of N. N. Bogoliubov on microscopic the-
ory of superfluidity and superconductivity, as well as on
quasi-averages and broken symmetry belong to this class of
fundamental and basic concepts of modern physics.

The idea of quasi-averages gives the so-called macro-
objectivation of the degeneracy in the domain of quantum
physics, supplements and clarifies ideas of broken symme-
try, quantum protectorate and emergence [3, 4]. The con-
cept of spontaneous symmetry breaking established in the
quantum theory of magnetism is applied widely in various
fields of physics, primarily in gauge theories of elementary
particles. Bogoliubov’s method of quasi-averages gives the
deep foundation and clarification of the concept of broken
symmetry [1]. It makes the emphasis on the notion of de-
generacy and plays important role in equilibrium statistical
mechanics of many-particle systems. According to this
concept, infinitely small perturbations can trigger macro-
scopic responses in the system if they break some symme-
try and remove the related degeneracy of the equilibrium
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KOHIETIIIUH KBa3UCPETHUX, OECKOHEYHO MaJlble BO3MYILE-
HU MOTYT BBI3BIBATH MAKPOCKONMMYCCKHUE OTKJIIMKH B pac-
CMaTpHUBaeMOi MHOTOYAaCTHYHOM CHCTEME, €CITH OHU Hapy-
IIAI0T HEKOTOPYIO CHMMETPHIO M CHUMAIOT BBIPOXKJICHHE,
CBsI3aHHOE C AaHHOW cummeTtpueii [1]. B pesynprare onn
MOI'yT NPUBOJAUTH K Ha6J'IIO}IaeMI)IM MaKpOCKOIMNMYECKUM
s¢exram faxe B TOM Cilydyae, KOTjia BeJIMYMHa BO3MYIIIe-
HUSI CTPEMUTCSI K HYJTIO TTOCJIE TEPMOJHMHAMHYECKOTO TIpe-
JIETBHOTO Mepexoa.

HO}]XO}] K HUCCJICAOBAHUID MHOTOYACTHUYHBIX CUCTCM,
OCHOBAHHBII Ha METOJIe KBa3UCPEAHUX, BKIIIOYACT B ceOs
Taxke TeopeMy Boromo6osa 06 ocobennocTsX 1/g2, Hepa-
BeHCTBO boromo6oBa i ux pasHooOpa3HbIe MPHIIOKEHHS B
(u3uKe KOHICHCHUPOBaHHBIX cpea. C TOUKM 3peHUsl CTaTu-
CTHYECKOH (PU3UKH HEOOXOMMO OTHCaTh, KAKMM 00pa3oM
TOpsiIOK (pa30BOTO TEpexoja B CHUCTEME, COCTOSIICH W3
MHOTHX B3aUMO/ICHCTBYIOIINX MOACUCTEM, 3aBUCHT OT BBbI-
POXKJEHUS COCTOSIHUM Ka)K[10M MOJCUCTEMBI U OT B3aUMO-
JeWCTBUH MeX 1y nojicucreMamu. Takue ¢a3oBbie epexo-
JIb B CBOEM OOJIBIIMHCTBE OOYCIIOBIICHBI CIIOHTAHHBIM Ha-
pyueareM mo0anbHOM cuMmMerpud. [Ipu 3TOM HYyKHO
HUMCTb B BUIY, YTO O6’I)CJII/IHCHI/IC MHOTI'UX B3aHMOI[eﬁCTBy-
IONMX YacTHIl (IIOACUCTEM) B EAMHYIO CHCTEMY MOXKET
MIPUBOJUTH K KOJUIEKTHBHOMY TOBEICHHIO, KOTOpOE OyneT
paZuKaJbHO OTIMYATHCSI OT CBOWCTB COCTABISIIOIIUX 3TY

CHCTEMY UHIUBH/yaIbHBIX CUCTEM. B 3TOM cocTouT cye-
CTBO TaK HAa3bIBAGMbIX BO3HHUKAIOMMX sBiIeHUil. OgHAKO
TEOpUs CIIOHTAHHO HApyIIEHHON CUMMETPUU SIBIISIETCS CY-
IIECTBEHHO PABHOBECHOH TEOpHEH M HE paccMaTpHBaCT
JUHAMHKY KBAaHTOBBIX CHCTEM B TEPMOJMHAMHYECKOM ITpe-
nene. KonaeHcupoBaHHBIE Cpellbl XapaKTEpU3YHOTCs HE
TOJIBKO TUIIOM BO3MOXKHOT'O YHOPSAOYEHHOTO COCTOSIHHUS,
HO U Pa3MEpHOCTHIO. B IBYXMEpHBIX cucremax ¢ Hempe-
PBIBHOM CUMMETPHUEN HCTUHHBIN JalbHUM MOPSIIOK HEBO3-
MOYKEH; OH pa3pylIaeTCsl BCJAESICTBHE TEIIOBBIX (TyKTya-
LU IPH KOHEYHBIX Temneparypax. B padote [5] Taxoke no-
Ka3aHo, 4TO TPH MCCIICAOBAHUN MHOTOYACTHYHBIX CHCTEM
Ba)KHEHIITYIO POJIb /Il MUKPOCKOITMYECKOTO ONHMCAHMS Ur-
paeT TMHAMMKA YacTHUI[ M KBa3HYaCTHYHAS TMHAMHUKA.

H. H. Boromo60oB B paborax 1mo IMHaAMHYECKOH Teo-
pUH B CTAaTHCTHYECKOW MEXaHWKE BIEPBBIC MOMYCPKHYI
3HaUCHME HePAPXUHU BPEMEH pPeIaKcaIliy 1 000CHOBA BO3-
HUKHOBEHHE HEOOPATUMOTO MOBEICHHS B CTATUCTHYECKUX
CHCTEMax, NCXOAs U3 00paTUMbIX AMHAMHYECKHX ypaBHe-
HUI. MOXHO CcKa3aTb, 94TO 3/1€Ch OBUI PACCMOTPEH OIMH M3
MEPBBIX MPUMEPOB BO3ZHHUKAIOMINX (PU3UUCCKUX SIBICHUH.
B nocneanue ro/ipl B 3TOM HaNpaBieHUU ObUIN MTPOJIeNIaHbl
HCCIIeIOBAaHMsI, TTO3BOJISIONINE B3NISIHYTh ¢ OoJsiee o0mmx
MO3UIMI Ha TPOOJIEeMy B3aMMOCBSI3H MUKPOCKOITHYECKOH
JUHAMHUKH U MaKpPOCKOIIMYECKOTO IOBEJEHUS MHOIOda-

state. As a result, they can produce macroscopic effects
even when the perturbation magnitude tends to zero, pro-
vided that happens after passing to the thermodynamic
limit.

Study of statistical systems based on the method of
quasi-averages includes also Bogoliubov theorem on the
singularity of 1/¢2, Bogoliubov’s inequality, and their vari-
ous applications to condensed matter physics. In statistical
physics the question of interest is to understand how the or-
der of phase transition in a system of many identical inter-
acting subsystems depends on the degeneracies of the states
of each subsystem and on the interaction between subsys-
tems. In particular, it is important to investigate the role of
symmetry and uniformity of the degeneracy and the sym-
metry of the interaction. Combining many elementary par-
ticles into a single interacting system may result in collec-
tive behavior that qualitatively differs from the properties
allowed by the physical theory governing the individual
building blocks. It is known that the description of sponta-
neous symmetry breaking that underlies the connection be-
tween classically ordered objects in the thermodynamic
limit and their individual quantum-mechanical building
blocks is one of the cornerstones of modern condensed-

matter theory and has found applications in many different
areas of physics. The theory of spontaneous symmetry
breaking, however, is inherently an equilibrium theory,
which does not address the dynamics of quantum systems
in the thermodynamic limit. Any state of matter is classified
according to its order, and the type of order that a physical
system can possess is profoundly affected by its dimension-
ality. However, in two-dimensional systems with a continu-
ous symmetry, true long-range order is destroyed by ther-
mal fluctuations at any finite temperature. On the other
hand, it is clear that only a thorough experimental and theo-
retical investigation of quasi-particle many-body dynamics
of the many-particle systems can provide the answer on the
relevant microscopic picture [5].

As is well known, Bogoliubov was first to emphasize
the importance of the time scales in the many-particle sys-
tems, thus anticipating the concept of emergence of macro-
scopic irreversible behavior starting from the reversible dy-
namic equations. More recently it has been possible to
move one step further. This step leads to a deeper under-
standing of the relations between microscopic dynamics
and macroscopic behavior on the basis of emergence con-
cept [4]. Emergence — a macrolevel effect from microlevel
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CTUYHBIX CHCTEM B paMKaX KOHLEHIMU GO3ZHUKAIOUUX
aenenu [4]. DTa KOHUEMIIUS OMUCHIBAET MAKPOCKOMUYE-
ckue d(PQPEKTHl Kak CJIEACTBHE CHENU(PHUSCKOTO TOBe/e-
HUSI HA MUKPOCKOIIMYECKOM YPOBHE; OHA SIBIISICTCS BaK-
HBIM MEXIUCLUUIUIMHAPHBIM TOHATHEM M IPHUBIEKACT K
ceOe MOBBIIICHHOE BHUMAHHUE CIIEIMAIHNCTOB 110 TEOPUH
CJIOXKHBIX cucTeM. He MeHee HHTepEeCHOM SIBIIAETCS TakKe
nuaes KBAHTOBOTO MPOTEKTOpaTa, Kotopas (okycupyer
BHUMAaHHUE HA Pa3JIM4nH B MOBEACHUH CIOKHBIX MHOTOYa-
CTHYHBIX CUCTEM IPH HU3KUX U BBICOKUX DHEPTHSIX.

Bce ynomsiHyThle (yHIaMEHTaJIbHBIC KOHIETIUHN B
OTIPEJICTICHHOM CMBbICIIE JOTOTHAIOT IpyT apyra. /1. H. 3y-
GapeBpIM OBLIO TTOKA3aHO, YTO HAPYIIAIOIINE CHMMETPHIO
BO3MYILEHHSI M KOHIICIIMS KBa3UCPETHUX TAKKE MMEIOT
CYIIECTBEHHOEC 3HAUCHHE U JIIsl TEOPHH HEOOPATUMBIX ITPO-
neccoB [6]. derampHOE 00cyXkaeHHE (YHIAMEHTATHHBIX
pabot H. H. Boromo6oBa B 061acTn HeMMHEHHBIX KojeOa-
HUN U HEPABHOBECHOM CTATUCTUYECKOM MEXAHUKU JAHO
B[1, 6-8].

MeTozabl KBAaHTOBOM CTaTUCTHYECKONH MEXaHWKH, pa3-
BuThie B paborax H. H. boroiro6oBa, mO3BOISAIOT BO MHO-
THX Cllydasix pa3padorars 3(h(eKTHBHBIC TOAXO/BI K peliie-
HUIO CIIOKHBIX MPOOJIEM TEOPHH CHCTEM MHOTHX YaCTHII.
Mertoz KBa3uCpEIHNX MTO3BOIISIET O0Jiee ITyOOKO B3NIISTHY Th
Ha Mpo0IeMBbl CIIOHTAHHOTO HAPYIIEHHUs CUMMETPHH B (hu-

causes — is an important and profound interdisciplinary
notion of modern science. There has been renewed interest
in emergence within discussions of the behavior of com-
plex systems. It is worth also noticing that the notion of
quantum protectorate complements the concepts of broken
symmetry and quasi-averages by making emphasis on the
hierarchy of the energy scales of many-particle systems.

In an indirect way these aspects arose already when
considering the scale invariance and spontaneous symme-
try breaking. D. N. Zubarev showed [6] that the concepts of
symmetry-breaking perturbations and quasi-averages have
played an important role in the theory of irreversible
processes as well. For detailed discussion of Bogoliubov’s
ideas and methods in the fields of nonlinear oscillations and
nonequilibrium statistical mechanics, see [1, 6-8].

The Bogoliubov methods of quantum statistical me-
chanics allow in many cases the elaboration of efficient ap-
proaches to the solution of complex problems in the many-
body systems. The quasi-average method plays a funda-
mental role in spontaneous symmetry breaking in con-
densed matter physics and quantum field theory. They will
serve as an invaluable tool and methodological basis for the
future development of many fields of modern theoretical
physics.

3MKe KOHJIEHCUPOBAHHBIX CPEJl U KBAHTOBON TEOPUU TIOJIS.
Meroapl, mnpemioxkennsie H. H. Boroiro0oBeiM, Heco-
MHEHHO, Oy/lyT COCTaBIISATh BAXXHEHIINI HHCTPYMEHTApUit
1 WICHHYIO OCHOBY Pa3BUTHS LIEJIOTO psifia oOyacTeit CoB-
PEMEHHOU TeopeTHUECKON (UK.
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b. M. Cabupos

CBapka B3pbIBOM:
HOBOE B KOHCTpYKIMU KpruomonyJst ILC

Co3z0annvle O1a200aps. NPUMEHEHUIO YHUKATbHOU MEMOOUKU CEAPKU 83PbIBOM HOBble OUMEMALIUYEeCKUe
xomnosuyuu (muman (Ti) + neporcaserowjas cmane (SS); nHuodbul (Nb) + neporcaserowas cmanw) omrpol-
8a10M OZMOICHOCTU PAPAOOMKU YCKOPUMELbHBIX KPUOMOOYTIEll HOB020 NOKOLEHUsL: HUOOUEGbLe Pe30HA-
Mopbl pasmewaromces 8 Kpuocmame u3 Hepacaseroweli cmanu ¢ xeuokum 2enuem (1,8 K). HUOKP 6 smom
nanpasnenuu unuyuuposansvt FO. A. Byoacoevim. B dannoi cmamve agmop cymmupyem pe3yibmamsi, 00-
cmuenymoie 8 2006—-2010 2. mexncoynapoonou konrabopayueii: FO. Byoaeos, b. Cabupos, A. Cucaksm,
I Tpybnukos, I lllupros (OHAU, /[yona), B. Kueanos, HU. Mankos, B. Ilepegosuuxos, B. Pvibakos
(POAL] BHUND®, Capos), P. Kenxapm, A. Knebanep, /{. Mumuenn, C. Haeauiyes, B. Cotiepc (FNAL, ba-
masus), A. Bacmu, @. bedecku, @. @pacxonu (INFN, [Tuza).

H3znooicennvie 6 pabome ucciedo8anusi ONUPATUCH HA HEUSMEHHO CUTbHYI0O NOOOEPIICKY aKaoeMuKd
A. H. Cucaksna, 6e36pemento yueoule2o us Jcusnu, U 00CMUSHymulMu yYCnexamil KOieKmue 00s3a1 smou
noooepicke.

Xponuka codbrtuii. B 2005 r. MexayHapoaHblii Ko- OMAN xommabopanms OV ([lyona) - BHUUO® (Ca-

mutet no oynymum yckoputensim (ICFA) npunsin perre-
HHUE O CO3/IaHUNU JIEKTPOH-IO3UTPOHHOTO JIMHEHHOTO KOJI-
naiinepa (ILC). B 2006 r. co3maHHas 1O WHHIMATHBE

poB) — INFN (Iluza, Uranus) — FNAL (barasus, CIIA)
pa3BepHyIa nccnenoparenabckue padorsr o ILC. B 2007 .
OUSAN odunmanbHO MPUCOSAMHUICS K STOMY MPOEKTY U

B. M. Sabirov

Explosion Welding:
New Design of the ILC Cryomodule

New bimetallic compositions (Ti + stainless steel (SS); Nb + stainless steel) produced by the unique explo-
sion welding method open up possibilities of developing new-generation accelerator cryomodules. niobium
cavities are placed in the stainless steel cryostat with liquid helium (1.8 K). The research and development
in this field were initiated by Yu. A. Budagov. In this paper the author sums up the results obtained over the
period 2006-2010 by the international collaboration of Yu. Budagov, B. Sabirov, A. Sissakian, G. Trub-
nikov, G. Shirkov (JINR, Dubna), V. Zhigalov, 1. Malkov, V. Perevozchikov, V. Rybakov (VNIIEF, Sarov),
B. Kephart, A. Klebaner, D. Mitchell, S. Nagaitsev, B. Soyars, (FNAL, Batvaia), A. Basti, F. Bedeschi,
F. Frasconi (INFN, Pisa).

The investigations reported in the paper were continuously and actively supported by A. N. Sissakian, who
so prematurely passed away, and the achieved success is largely due to his support.

hood of Dubna for the ILC location. In 2009 the collabora-
tion made a bimetallic Ti + SS transition element for the ILC

History. In 2005 the International Committee for Fu-
ture Accelerators (ICFA) took a decision to develop an elec-

tron—positron linear collider (ILC). In 2006 the JINR (Dub-
na)-VNIIEF (Sarov)-INFN (Pisa, Italy)-FNAL (Batavia,
United States) collaboration, established on the initiative of
JINR, launched their research on the ILC. In 2007 JINR of-
ficially joined the ILC Project and proposed the neighbor-

16

cryomodule by the explosion welding method, and in 2010
the first four prototype Nb + SS transition elements were
made for replacing titanium with stainless steel as a material
for the shell of the helium Dewar used in the ILC cryomod-
ule.
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npemioxna pasmectuts ILC BOmm3u Jlyonsr. B 2009 .
kostabopanus co3nana ouMerammdeckuid Ti+ SS-nepe-
xonHuk a7 kpuomoynst ILC metonom B3peiBa, a B 2010 T
M3TOTOBMJIA TIEpBBIC 4 MpOTOTHIA Tepexoqauka Nb + SS
JUIL 3aMEHBl THTAHOBOM OOOJOYKM TEeJNEBOTO JibOapa
kpuomonyiisi ILC Ha 00010uKy U3 HEp)KaBEIOLIECH CTaIH.

ILC mpenHa3HaueH A YCKOPEHHUS 3JIEKTPOH-NO3H-
TPOHHBIX Iy4KOB 10 3Hepruu 0,5 ToB Ha nepBoii ctaauu u
10 1 ToB — na Bropoii. [Inuna yckopurens Ha nepBoH cra-
Iy — 35 kM, Ha BTOpo# ~ 50 KM. YCKOpEeHHe YacTHII TIPO-
HCXOIUT B CBEPXIPOBOMSIINX HHOOMEBBIX PE30HATOPAX
npu 1,8 K 1 HanpsykeHHOCTH YCKOPSIOLIEro MOJs 110
35 MB/m npu gactore 1,3 I'T'n. Beero monamo0Outcs okomo
20000 Takux pe30HATOPOB.

Co3zpanue Ti+ SS nuIMHAPHYECKHX IepexXOIHH-
KOB. Pe3onatopsl nomeraroT B TutaHoBbie (Ti) cocysl, Ha-
roJHeHHbIe xxuakuM renue (1,8 K), st gero no Beeit -
HE YCKOpHTEJISI NPOTSIHYTa TeIMONUTAIomas Tpyoa 13 He-
pxaBetomeir cramu (SS). KiroueBas mpoOiema Takoid
KOHCTPYKLMH — 00eCIIeueHHUE TIepexoa OT HepiKaBeloIeH
TpyOBI K THTAHOBOMY COCYAY, Tak kak Ti u SS oGienpuHsi-
TBIMH METOJJAMHU CBAapKU HE BapsITCs.

[Ipobnema 6puta permena Bo BHUMD® (Capos, Poc-
CHsI), IMEIOIIEM OMBIT CBAPKH B3PBIBOM PAa3HOPOAHBIX Ma-

The ILC is intended for acceleration of electron—
positron beams to an energy of 0.5 TeV at the first stage and
to 1 TeV at the second stage. The first phase of the accelera-
tor will be 35 km long and the second phase will be ~ 50 km
long. Particles are accelerated in superconducting niobium
cavities at the temperature 1.8 K with the accelerating field
strength up to 35 MV/m at a frequency of 1.3 GHz. A total
of 20 000 of such cavities are needed.

Development of Cylinder-Shaped Ti+ SS Transi-
tion Elements. Cavities are placed in titanium (Ti) vessels
filled with liquid helium (1.8 K) which is supplied through a
stainless steel (SS) pipe laid along the entire length of the
accelerator. The key problem is to join the stainless steel
pipe and the titanium vessel because Ti and SS cannot be
welded together by conventional welding methods.

The problem was solved at VNIIEF (Sarov, Russia),
where they had experience in explosion welding of dissimi-
lar materials. In the world practice, the explosion method
was used to weld flat pieces. In Sarov the problem of join-
ing cylinder-shaped pieces was solved. Twenty-four Ti +
SS transition elements of the materials complying with the
cryomodule specification (316L stainless steel and G2 tita-

TepuasoB. B MupOBONM mpakTUKE METOAUKA CBapKu
B3pPBIBOM NPHUMEHsIIACh U MiIockux aeraiei. B Capose
pelIi MpodJIeMy COCTUHEHHS LIMIMHIPUYECKUX JIeTa-
JIel: U3 MaTepualoB, MPeyCMOTPEHHBIX clrienuduKanueit
KpuoMozmyist (HepskaBeromiast ctainb 316L u Tutan mapku
G2), MeTomoM B3pbIBa HM3rOTOBIEHO 24 oOpasia
Ti + SS-nepexoaHNKOB, KOTOPBIE MPONUIN NOJIHOMACIITA0-
HOE TECTUPOBAHNE B SKCTPEMAIIBHBIX YCIOBUAX: TEPMOIIHU-
KIMpOBaHHUE MPHU TeMIieparype xuakoro azora (77 K), uc-
NBITAHUSI B BaKyyMe M IIPH JIaBJIeHUH 6 atM, o0JaydeHue
YABTPa3BYKOM IPH Pa3IMYHBIX TEMIeparypax U ¢ pa3ind-
HoM sKkcrio3unneil. [IpoBeneHs! Takxke MaKpo- 1 MUKpOaHa-
73, MEXaHWYECKOE HCIBITaHHE Ha cABWI. M3mepeHue
IPOYHOCTH COCAMHEHHUS HA Cpe3 I0Ka3alo pe3ysbraT
~ 250 MITa.

Pe3ynbraTsl TECTOB ClieayIOIINE:
a) npu remneparype 300 K—7,5- 107" (£10 %) Topp-n-c
6) mpu remmeparype 77 K— 7,5:107° (£10 %) Topp-n-c ;
B) mpu faBieHnn 6,5 atm — < 5-107'° (10 %) Topp-m-¢ .
Kpuorennsie Tectsl npoBoamauck Bo FNAL (baraswus,
CIIIA) Ha IByX CTeH/Iax: BEPTUKAILHOM TECTOBOM Jbloape
(VID) u ropusoHTampHOU TecToBOi cucreme (HTS)

(puc. 1).
Pe3ynbTarsl TeCTOB PUBEICHBI B TAOIHIIE.

Puc. 1. [Tokazanus mprOOPOB B MpoOIecCe U3MEPEHHUS TePMETHY-
HOCTH OJHOM 13 TpyOOK B TeueHue 16 yacos. Toukamu nzobpaxe-
HBI TTOKA3aHUS JETEKTOPA TeUN

Fri 16=JaN-200% 09106115
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Fig. 1. Instrumental readings in 16-hour-long leak measurements
of one of the tube joints. Points are the readings of the leak detector

nium) were made by the explosion welding method and
tested under extreme conditions: thermal cycling at the lig-
uid nitrogen temperature (77 K), tests in vacuum and at a
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Initial leak rate, Duration of 2 K He leak rate, su- Final He leak
Assembly Test system ambient conditions [hr] perfluid rate, ambient Conclusion
[Pa-m3/s] [Parm3/s] [Pa-m3/s]
I A0 VTD <5-10°10 0.3 <5-10°10 <2-1071 No leak observed
I MDB HTS <7-1071 30 <3-101 <3-1071 No leak observed
I A0 VTD <6-10713 1.5 <6-10713 <1012 No leak observed
Y A0 VID <5-1013 23 <3-101 <1012 No leak observed
v A0 VTD <7-10713 20 <g8-1011 — No leak observed

I[OCTI/IFHYTBIC PE3YIIbTAThbl OKAa3aJInu: COCANHCH-

Stainless Steel+Titanium Bimetallic
Tube installed into Cryomodule

2-phase helium
supply pipe

HBIE METOJIOM B3PbIBa Pa3HOPOJHbIE LIMIIMHAPHIESCKUE
TpyOKH IEMOHCTPUPYIOT YCTOWYMBYIO MPOYHOCTH U
IUIOTHOCTH COCIMHEHHMS B OKCTPEMAIIBHBIX YCIOBHUSIX
CBEPXHHU3KUX Temmepatyp (puc. 2).

PexoncTpykuusi KpuomoayJisi 4-ro noKoJaeHust
ILC. Onupasich Ha JOCTUTHYThIE PE3YJIbTATHI 110 CBa-
PHUBaHHUIO OMMETAUINYECKUX TPYOHBIX JIEMEHTOB Me-
TOJOM B3pbIBa, KOJUTa0Opamus MPHUCTYIHIa K Ooiee

Puc. 2. Kpromomysb B COOpaHHOM BHJIE C BMOHTHPOBAHHBIM
B Hero Ti + SS-nepexoaHrKOM

Fig. 2. Cryomodule assembly with the built-in Ti + SS transi-
tion element

pressure of 6 atm, exposure to ultrasound at various tem-
peratures and for various time. Macroanalysis, microanaly-
sis, and a shear test were also carried out. The shear
strength was found to be ~250 MPa.

The results of the tests are as follows:
a) at the temperature 300 K — 7.5 - 10"° (£10%) Torr - 1-s7;
b) at the temperature 77 K — 7.5 10 (x10%) Torr-1-s ';
¢) at the pressure 6.5 atm — <5-107'* (x10%) Torr-1-s™".

Cryogenic tests were carried out at FNAL (Batavia,
United States) using the Vertical Test Dewar (VTD) and the
Horizontal Test System (HTS) (Fig. 1).

The results of the tests are presented in the table.

Thus, the dissimilar cylindrical tubes joined together
by explosion welding showed reliable strength and tight-
ness of the joint under extreme conditions of ultralow tem-
peratures (Fig. 2).

Redesign of the Fourth-Generation Cryomodule for
the ILC. Based on the results achieved in welding bimetal-
lic tube elements by the explosion method, the collaboration
set about a more complicated task of redesigning the
fourth-generation cryomodule by replacing the titanium
shell of the helium Dewar vessel with the stainless steel

shell. This design must considerably facilitate the construc-
tion of the cryomodule and, what is most important, sub-
stantially reduce the cost of the accelerator.

The general INR-VNIIEF-FNAL-INFN discussions
have led to two schemes of making a transition from the
niobium cavity to the stainless steel shell (Fig. 3).

In Sarov, experimental technological investigations
were carried out with both versions of Nb + SS transition
elements. Four pilot specimens of the Nb + SS transition el-
ement were made, two by each scheme (Fig. 4).

Preliminary leak tests, macro- and microanalyses of
these transition elements were carried out at Sarov as well.
The results allow a conclusion that Nb and SS were joined
quite successfully: the leak rate measured at room tempera-
ture was =102 atm - cm3 - s~! for all specimens; the metal-

lographic analysis revealed no deviations from the struc-
ture of the welded components; microhardness of
~4.4 GPa was formed in a narrow Nb—SS contact zone
0.2-0.25 mm wide.

At INFN (Pisa) the specimens were tested under ex-
treme conditions of thermal cycling in liquid nitrogen and
exposure to ultrasound. For technical reasons, only the up-
per limit of the leak rate could be found for all specimens:
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CIO)KHOHM 3a/adye: U3MEHEHUIO0 MNPUHUUIHNAIBHON CXEMBI
KOHCTPYKITUH KPUOMOYJIS 4-TO TIOKOJIECHUS TTyTEM 3aMEHbI
TUTAHOBOW 000JIOUKHU I'eITUECBOTO JIb0apa 000JI0UKOM 13 He-
pkaBeromeid crann. Takas KOHCTPYKITUS JOJDKHA 3HAYHU-
TEJBHO OOJIETYHUTH CO3/IaHUEe KPHOMOIYIISI, HO CaMO€ IJIaB-
HOE — TO3BOJIUT CYIIECTBEHHO CHU3UTh CTOUMOCTH YCKO-
puTens.

B ob6mmx guckycensix OMAN-BHUNDD-FNAL—-
INFN Obuti BbIpabOTaHBI IBE CXEMBbI MPEAIOIAracMoro
MEPEXOTHUKA OT HUOOMEBOTO pe30HATOPA K CTAIBHOI 000-
nouke (puc. 3).

B Capoe npoBeieHbI SKCIEPUMEHTAIBHBIE TEXHOIIO-
rudeckue uccienopanus Nb + SS-mepexomHUKOB B 060uX

BapuaHrax. M3rotoineHo 4 ombITHBIX oOpasua Nb + SS-
MIEPEXOHUKOB, I10 JBA JJISl KaXKJIOH CXEMbl CBAPKH B3pbI-
BOM (puc. 4).

B CapoBe xe npoBeICHBI IPeIBAPUTEIBHBIC HCIIBITA-
HUS MTOJTyYCHHBIX 00pa3lioB Ha TeUb, a TAK)KE MAKPO- U MU-
kpoaHanu3bl. [lo pe3ynbraTraM aHaJM30B MOXKHO C/ENATh
BBIBOJ] O BIIOJIHE YCIICIIHOM pe3yJbTare coequHEeHus Nb
C HEp)KaBelollleil CTajiblo: YPOBEHb TEUYHM, HW3MEPEHHBIH
IpM  KOMHATHOH TeMIepaType, COCTAaBHI BEIUYHHY
~ 10%arm-cm? - ¢! mo Becem obpasnam; Meramnorpadu-
YeCKHH aHaJIN3 He 0OHAPYKIJI KAaKUX-JIHOO0 OTKJIIOHEHHUH OT
CTPYKTYPBI COOTBETCTBYIOLIMX CBAPEHHBIX KOMIIOHEHTOB;
B Y3KOH 30HE KOHTaKkTa marepuajoB Nb m SS mupuHoit

Puc. 3. JIBe cxembl co3aanust Nb+SS-niepexofHHKOB: @) B3pbIB U IIPHBapUBaHHe HIOOHEBOI TPyObI MPOUCXOANT U3HYTPH cpasy K SS-¢nan-
1y; 6) IpUBapUBaHHE HeprKaBeromel TpyOKH K HHOONEBOH IIPOMCXOIUT B3PEIBOM CHAPYIKH, M 3aTeM K HEH 3JIeKTPOHHO-Ty4eBOH CBapKOit
npuBapuBaercs Graner

SS flange

Nb tube

|

Electronic welding

SS flange

SS tube

I Electronic welding
b

Fig. 3. Two schemes of making Nb+SS transition elements: a) the niobium tube is welded by inside explosion immediately to the SS flange;
b) the stainless tube is welded by outside explosion to the niobium tube and then the flange is welded to it by electron-beam welding

Puc. 4. O6pazen Nb + SS-nepexomnnka

Fig. 4. Nb + SS transition element

< (3-5)-107 10 atm-cm3-s~! . Now investigations of Nb +
SS specimens at the liquid helium temperature are started at
FNAL.

The main result of the completed stage of the joint re-
search and development carried out by the JINR-VNIIEF—
FNAL-INFN collaboration in 2006-2010 is explosion-
welding production of bimetallic elements with the proper-
ties which, as follows from the preliminary tests, are appro-
priate for connection between the cavity and the helium De-
war in the fourth-generation cryomodule for the ILC. The
collaboration will continue the research and development

in this area with a view to preparation for industrial produc-
tion.
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0,2+0,25 ™M
= 4,4 I'Tla.

B INFN (IIm3a) o6pasusl Obliu mpore-
CTHPOBAHBI IIPH 3KCTPEMAIBHBIX YCIOBHUSX: TEp-
MOLIMKIUPOBAHUM B OKHJIKOM a30Te U o0my-
YEHUU YIBTpa3BykoM. Ilo TeXHHYECKUM IIpH-
YMHAM YAaJI0Ch OMPENIENNTh JIMIIb BEPXHIOKO
IpaHMIly YpPOBHS TEYM BO BCeX oOOpasuax:

<B+5-1010 arm-cem3-c L.
BpeMa Bo FNAL HauaTel wHcclnegoBaHUs

Nb + SS-06pa3ioB npu Temmeparype KHUIKOrO
resmst.

oOpa3yeTcsi MHKpPOTBEPAOCTh

B nacrosmee

I'maBHBIM pe3ysnbTaTOM 3aBEPIICHHOIO 3Tara
cosmectHbix HMOKP, soimoanennsix OMSAM-—
BHUUND®D-FNAL-INFN B 2006-2010 rr., siBi1sI-
eTCsl CO3aHMUe METOJIOM CBapKH B3PHIBOM OnMe-
TAUTMYECKUX W3/, CBOMCTBA KOTOPBIX, KakK
MMOKa3aJId TPEABAPUTEIBHBIC HCIBITAHUS, MOTYT
OBITH NCTIOTH30BAHEI B KOHCTPYKIIUU COCTNHCHHS
MEK/y pPE30HATOPOM U T€JIUEBBIM JIbI0APOM KPHO-
MOIyTsT 4-TO TIOKOJICHUS MEXKIYHApOTHOTO JIH-
Heitroro kosuaiaepa (ILC). Kommabopanus mpo-
nomwxkut HUOKP B nanHOM 00nmacTu, mMest B BHILY
MTOJITOTOBKY K IMMPOMBIIIUIEHHOMY ITPON3BOJICTBY.
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b. B. bamiwonsa, A. C. Booonvanos

IxcnepumenT ALICE na LHC

ALICE — 510 5KCrIepMEeHT Ha OOJIBIIIOM aJpOHHOM KoJlIaiie-
pe B LIEPH, npenHa3HaueHHbIN JU1sl HOMCKA U UCCIIEA0BAHUS CUIIBHO
B3aMMOEHCTBYIOIIEH MaTepUu MPU HKCTPEMAIBHO BBICOKUX IIJIOT-
HOCTSIX SHEpTruu (KBapK-ITIIOOHHOM TJ1a3Mbl) B CTOJKHOBEHUSX TS-
xenbix HOHOB (Pb—Pb) ¢ omeprueit B cucreme nenrtpa Macc
5,5 T»B/nyknon. CymecTBoBaHHE Takoil (OpMBI MaTepuum u ee
CBOWCTBA SIBIISIFOTCS KIIFOUEBBIM BOIIPOCOM KBAaHTOBOW XPOMOAMHA-
MUKH ISl IOHUMaHUsl KOH(palHMEHTa U BOCCTaHOBJICHUS] KHPaJlb-
HOM cumMeTpuud. C 3TOH IENBI0 B 3KCIIEPUMEHTE Oy/IeT MPOBEICHO
BCceoOBEeMITIONIEE N3YUEHUE XapaKTEPUCTHK YaCTHII (a{pOHOB, HJICK-
TPOHOB, MIOOHOB ¥ ()OTOHOB), POJKAAIOIIMXCS B CTONKHOBEHHMSX TS
JKEJIBIX HOHOB. B omonHeHne Kk OCHOBHOM IENH B 3KCIIEPHUMEHTAX
Oy/yT MCCIIE0BaThCS pp- U pA-B3aMOJCHCTBYSL.

3amaun OUSAUN B mpoexre ALICE: pa3paboTka ¢usmdeckoit
MIPOTPaMMBbl U MOJCIUPOBAHUE; MPOCKTUPOBAHUE OOJBIIOTO -
MIOJIFHOTO MAarHUTa; CO3/IaHUE MPOTOTUIIOB OOMOTKH; U3TOTOBJICHUE
sIpMa MarHuTa; MOCTaBKa M N3MEPEHHE XapaKTePUCTUK KPUCTAIUIOB
BoNb()pamara CBUHIA U1l (POTOHHOTO CIIEKTPOMETPA; M3TOTOBJICHHE
U TECTUPOBAHUE APEH(POBBIX KaMEP JIETEKTOPa MEPEXOAHOTO U3ITY-

B. V. Batyunya, A. S. Vodopyanov

ALICE Experiment at the LHC

ALICE (A Large lon Collider Experiment) is a dedicated
heavy-ion experiment and its prime goal is the study of strongly in-
teracting matter at extreme energy densities in Pb—Pb interactions at
the LHC at a center-of-mass energy of about 5.5 TeV/nucleon to es-
tablish and analyze the existence of QCD bulk matter and the
Quark—Gluon Plasma (QGP). The existence of such a phase and its
properties are a key issue in QCD for the understanding of confine-
ment and chiral-symmetry restoration. For this purpose, we intend to
carry out a comprehensive study of the hadrons, electrons, muons
and photons produced in the collision of heavy nuclei. In addition to
the ALICE mail goal, the p—p and p—A interactions will be studied.

The JINR involvement in the ALICE project is devoted to the
following major aspects: 1) physics study and simulation; 2) design
and prototyping of the large dipole magnet; construction of the iron
yoke; 3) procurement and testing of lead tungstate crystals for the
photon spectrometer; 4) construction and testing of drift chambers
for transition radiation detector; 5) development of the software for
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YeHus1; pa3paboTKa MporpamMM Ul MOACIHPOBAHMA, pac-
MO3HABAHUS U PEKOHCTPYKIIMU TPEKOB; TECTUPOBAHME ITPO-
IPaMMHBIX TTaKETOB MOJICJIMPOBAHUS M aHAJIHM3a JaHHBIX
9KCTIEpUMEHTA Ha Oa3e rpum; pu3ndecknii aHann3 JaHHBIX.

KpynHeimunid 1UoNbHbI MAarHUT SIBJISIETCSI BayKHOM
YacThI0 MEPEeJHEr0 MIOOHHOTO CIEKTpOMeTpa. MarHur
6611 cripoexTupoBad B OMSIN. Bennunna MaranTHOTO TIO-
a5 coctapiusier 0,7 Tu, uarerpain nonst 3,0 Tiu-m u anepty-
pa 9°. dnuHa marauTta — 5 M, BBICOTa — 9 M, IIHpH-
Ha — 7 M, BHyTpeHHU# auamerp — 4,1 M. OOMoTKa crierna-
HAa 13 IOJIOT0 alFOMHHUEBOro npooaHuka 50X 50 mm. Bec
MaranTa okoio 850 1. [IpoToTun cemnmoodbpazHoit 0OMOTKH
651 m3rotoBiieH B OVISAU. SlpMo MarHuWTa HM3rOTaBIHBa-

Puc. 1. JlunonsHblif MAaTHUT
coOpaH B paboueii mo3umuu
W UCITBITAH IIPU TIOJTHOM TOKE

Fig. 1. Dipole magnet assembled
in the working position
and fully tested

the simulation, track pattern recognition and track recon-
struction; 6) testing of the GRID-based ALICE simulation
and data analysis.

The large conventional dipole magnet is one of the ma-
jor parts of the ALICE forward muon spectrometer. The
magnet was designed at JINR. The proposed dipole magnet
has a central field of 0.7 T, a field integral of 3.0 T - m and
an aperture of 9°. The magnet is 5 m long and the largest in-
ner diameter is 4.1 m. The coil is made from a hollow alu-
minum conductor of 50 X 50 mm. The weight of the magnet
is about 850 ton. The proposed saddle-shaped coil was pro-
totyped at JINR. The yoke of the magnet was constructed at
the SMZ (Kimry, Russia) factory under the supervision of
JINR-ALICE team. The dipole magnet was transported to
Geneva by rail.

The JINR team is taking part in the construction of the
ALICE Transition Radiation Detector (TRD) and Photon
Spectrometer (PHOS).

nock Ha 3aBome CM3 (Kumpsl, Poccust) mox xoHTpomeM
nyOHEHCKOM Tpymmbl. [lociie M3rOTOBICHHS JHIOJIBHBIM
MarHuT ObUI TPAHCHIOPTUPOBaH B JKeHeBy 110 jkesIe3HOM 10~
pore. B LIEPH on 6511 cHavana coOpaH U UCTIBITAH BO Bpe-
MEHHOM TIO3UITNH, 3aTeM pa3odpaH U cobpaH yxe B pabdo-
Yyel TO3WIHHM, IJe ObUI YCHENIHO MCHBITAaH HPU MOIHOM
Toke B oomotke. ['pynma OUSIU Taxke yuacTByeT B co3ia-
HUU JeTekTopa rnepexomnoro m3nydernus (TRD) u ¢oron-
Horo cnekrpomerpa (PHOS).

Jis  noCTWMKEHUs IJIaBHOM 1LeIM  AKCIEepUMEHTa

ALICE — uccnenoBanus KBapK-TJIIOOHHOH IJ1a3Mbl B XOZ€
aHaJIM3a JaHHBIX OyIyT U3ydaThCs OTPEICTICHHBIC HAOOPHI
HaOI0IaeMBIX ITapaMeTPOB COOBITHI B3aUMOACHCTBUS TSI~

In order to attain the main goal of the ALICE collabo-
ration, a number of various observables have to be obtained
and learned: 1) global event features (particle and trans-
verse-energy flows, the shape and structure of rapidity dis-
tributions); 2) transverse momentum spectra (large event-
by-event fluctuations, the spectra peculiarities); 3) flavor
composition (strangeness and charm enhancement); 4) vec-
tor meson characteristics (mass, width and decay pattern
changeable of lighter (p, ®, ¢) ones, suppression of the
heavy quarkonia resonance (J/i, ¥', Y, Y', Y'") produc-
tion); 5) femtoscopy; 6) prompt photons (the thermal radia-
tion from QGP and mixed phase).

The main effort of the JINR team in the physics simu-
lation and preparation for the data analysis was concentrat-
ed on the study of vector mesons production [1], particle
correlations [2] and heavy quarkonia production [3]. The
study of light vector mesons production is expected to pro-
vide detailed information on the reaction dynamics of ul-
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JKEITBIX MOHOB: 1) II00anbHbIe XapaKTePUCTHKH COOBITHIA
(pacmpenenenne NOTOKOB YacTHIL, (hopMa U CTPYKTypa pac-
TIpeiesIeH it 10 OBICTPOTaM); 2) CHEKTPBI HOMEPEUHBIX HM-
MyJI6COB (OOMBIIME (PIYKTYyallnd OT COOBITUS K COOBITHIO,
OCOOCHHOCTH CIIEKTPOB); 3) KOMITO3HIIUS apoMaToB (yBe-
JIMYEHHE BBIXOJA CTPAaHHBIX M OUYAPOBAHHBIX YaCTHIL);
4) XapaKkTepHCTHKH BEKTOPHBIX ME30HOB (M3MCHEHHE
Macc, MUPHH JIETKUX ME30HOB (0, @, (), TOJJaBJICHNE BBIXO-
JIOB TsDKeINbIX KBapkoHueB (J, v', Y, Y', Y'")); 5) bemro-
ckonust; 6) mpsiMble (OTOHBI (TEPMAIbLHOE H3JIY4YEHHUE M3
KBapK-IJIFOOHHOM ITa3Mbl M CMEIIAHHOM (ha3bl).

OcnosHble yeunus rpynmsl OUSAN B pabotax mo ¢u-
3UYECKOMY MOJICIIMPOBAHHUIO U ITOJTOTOBKE K aHAIN3Y JAaH-
HBIX OBIJIM HApaBJICHbI HA UCCIIEOBAaHUE POXKICHUS BEK-
TOPHBIX M€30HOB [ 1], Koppenauuit uactul [2] u pokaeHus
TSKENBIX KBAPKOHHUEB [3].

W3y4yeHne poXICHUS JIETKHX BEKTOPHBIX ME30HOB
JIacT JICTANIbHYI0 MH(OpMALUIO O AMHAMHKE YIIbTpapeis-

Commang Eventcl |

Fira | prov | [T508] canar  Wet | et [0 Romesn | uoksas Tme |5 3]
ESD event info. Runs 104892 Event type 7 (PHYSICS EVENT) Peciod: 1 Orbit u?:ﬁ-;\" BC: 301 =

tra-relativistic nucleus—nucleus collisions. Changes in
line-shape of resonances are expected in heavy-ion colli-
sions due to the dense medium influence (the predictions
are up to 450, 100 and 80 MeV for the width of p, w and ¢
mesons, respectively [4]) and as a result of partial chiral
symmetry restoration.

Heavy quarkonia production measurements in ion—ion
(A4—A) collisions are very important for the quark—gluon
plasma (QGP) study. One of the predicted manifestations
of the QGP creation is the quarkonia production suppres-
sion due to the color screening of Q-0 interaction or the
destruction caused by the impact of thermal gluons. The
strength of the effect depends on the quarkonium binding
energy and the QGP temperature. Note that the cold nuclear
matter effects such as nuclear absorption and shadowing
are also suppressing the quarkonia yields in 4—4 as well as
in p—A collisions.

(22

TUBUCTCKUX SAPO-SJIEPHBIX CTONKHOBEHHH. M3mMeHeHms
(hopMBI PE30HAHCOB OKUAAIOTCS Kak 3PPEKT B3aUMOICH-
CTBUS C IUIOTHOHM Marepuel (IpeacKa3blBAIOTCS IIHPUHBI
10 450, 100 u 80 M»sB miis p-, w- 1 p-ME30HOB COOTBET-
CTBEHHO [4]) 1 KaK pe3ynbTaT YaCTHYHOTO BOCCTAHOBIICHUS
KUPaJbHOU CUMMETPUHU.

HccrenoBanue pOXACHUS TSDKEIBIX KBapKOHUCB B
SIIPO-SACPHBIX CTOMKHOBCHHUAX OYCHB BAKHO TSI M3yUe-
HUS KBapK-TITIOOHHOW Tia3Mbl. OZHUM W3 TpeACcKa3aHui
IIPOABJICHUSA KBapK-FHIOOHHOﬁ I1JIa3MBI SABJISICTCA IIOJaBJIC-
HUE POXKJICHUS KBAPKOHHUEB BCIICCTBHIEC IBETHOTO SKPAHH-
poBanusi O—O-B3aUMOJEHCTBUS UM Pa3pyLICHUs BCIE/I-
CTBHE COyAapeHHs TepPMaJbHBIX ITI00HOB. Cuia 3¢ dexra
3aBUCHUT OT DHEPTUM CBA3U KBAPKOHHS U OT TEMIIEPATYPhI
KBapK-TTFOOHHOM 11a3Mbl. OTMETHM, 9TO 3()(HEKThI X0TI0-
HOM S/IEpHOI MaTepuu, TaKHE KaK SICPHOE IMOTIOMICHUE 1
SKpaHUPOBAHNE, TAK)KE TTOJIABIISIIOT BBIXOABI KBAPKOHHEB
Kak B AA-, Tak U B pA-CTONKHOBEHUSX.

VHTCHCHBHOE MOJICTTUPOBAHIE TIPOBOAMIOCH JIJIS U3Y-
YCHHS KOPPEAUi yacTril ((heMTOCKOIHs). DKCIICPUMEH-
TaJbHBIC JaHHBIC OyIyT MCIOJNB30BAThCA ISl OTYUCHHUS
CBCIICHUH O TPOCTPAHCTBCHHBIX pa3Mepax HCTOUYHUKA
BBLIETA YACTHII.

Puc. 2. N306paxeHue coOBITHS ¢ BBICOKOH MHOKECTBEHHOCTHIO
JUISL pp-B3auUMOJIENCTBYs ITpy SHepruu 7 THB

Fig. 2. Display of a high-multiplicity event in a p—p interaction
at 7 TeV

The extensive simulation is done to study the momen-
tum correlation of particles (femtoscopy). The data will be
used to extract the spatial extent of the particle-emitting
source.

The aim of the ALICE computing is to provide the col-
laboration with the framework, resources and software
needed to extract the physics content from the data collect-
ed by the experiment. The JINR ALICE team is responsible
for the organization of ALICE computing in all Russian in-
stitutes involved into ALICE. During the last years the
GRID-based ALICE network for data simulation and
analysis was under tests at JINR computing farm and other
Russian institutes.

The analysis of the first ALICE data for p—p interac-
tions at centre-of-mass energy 0.9 TeV started in 2009 and
is going on in 2010 at new larger energies, 2.36 and 7 TeV.
Figure 2 shows a typical ALICE event of high multiplicity
p—p interaction at 7 TeV (the largest accelerator energy at
the moment). These interactions, dominated by soft (i.e.,
small-momentum-transfer) processes, are useful to study
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Cucrema xomnbioTuHTa 9KcniepuMenTa ALICE Bkiro-
4yaeT CTPYKTYpY, PECypChl U IMporpaMMHOE oOecreueHue,
HEeoOXoaMMBbIe ISl U3BNedeHus puzndeckoil nHGopmMannu
13 JIaHHBIX, HAKOTICHHBIX B XO7I¢ JKCIepuMenTa. [pymma
OUSN oTBeTCTBEHHA 332 OPTaHU3AIMIO KOMITBIOTHHTA BO
BCEX POCCUHCKMX MHCTUTYyTaX U YHMBEPCHUTETax, BOBIIE-
YEHHBIX B IIPOEKT. B TeueHne psija et mpoBOAMIOCH Te-
CTHpOBaHME Ha 0a3e TPHUI-KOMITBIOTEPHOM CETH HKCIIepH-
menTa ALICE niis MomenupoBaHus M aHAJN3a JaHHBIX Ha
komrnblotepHor epme OUSIM u B npyrux poccuiickux
WHCTUTYTax.

AHaJn3 IEepBBIX HKCIIEPUMEHTAIBHBIX JJAHHBIX, ITOJY-
yeHHbIX Ha yctaHoBke ALICE mns pp-B3ammoneiicTBmii
npu sueprun 0,9 T>B B cucteme 1ieHTpa macc, OblT HauaT B
2009 r. m nponomxkaercs B 2010 1. mpu HOBBIX, O0JIee BBICO-
KuX dHeprusix — 2,36 u 7 ToB. Tunndaaoe codbITHE, MOITY-
YeHHOE T pp-B3aUMOICHCTBUSA OOJBIION MHOMKECTBEH-
HoCTH nipu 3Hepruu 7 T2B, mokazaHo Ha puc. 2.

§ T """'l o o T
Zﬁ‘ o UAIl (pg) NSD // h
S[ o UA5(pp)NSD -
6 a STAR (pp) NSD I
- o CDF (pp) NSD .
" % CMS (pp) NSD 7
4| © ALICE (pp) NSD ]
L 4 ISR (pp) INEL -
2 o e UA5(pp)INEL |
e v PHOBOS (pp) INEL -
- = ALICE (pp) INEL -
ok . % ALICE (pp) INEL>0 1

102 103 104

Energy Vs, GeV

QCD in the nonpertubative regime, and to constrain phe-
nomenological models and event generators.

The first publications [5—7] are dedicated to the global
characteristics of the collisions, namely to the pseudorapid-
ity () density, dN/dn, and to the multiplicity distribution
of charged-primary particles.

The ALICE experiment consists of a large number of
detector subsystems which are described in detail in [8].
This first analysis is based mainly on data from the Silicon
Pixel Detector (SPD) which includes two cylindrical layers
and covers the pseudorapidity ranges || < 2 and || < 1.4
for the inner and outer layers, respectively. Information
from two scintillator hodoscopes (called VZERO counters)
was used also as a trigger for event selection and back-
ground rejection.

The first results for the dN, /dny as a function 7 ob-
tained at centre-of-mass energy 0.9 TeV were compared to
the results of other experiments including CMS in the LHC.

OTH B3aMMOAEHCTBHUS, B KOTOPBIX JJOMHUHUPYIOT BKJIa-
JIBI KMSITKHXY (T. €. C MAJIBIMU TIONIEPEYHBIMH UMITYJILCAMU )
IporieccoB, nosie3nsl i u3ydenus KX/ B Heneprypoa-
THBHOM DPEXHME U JJISI MPOBEPKH (HEHOMEHOIOTHIECKUX
Mojnene M reHeparopoB coObiTuid. [lepBrie myOmmKa-
K [5—7] mocBsIEHBI II00aJbHBIM XapaKTepUCTHKAM
CTOJIKHOBEHHI, @ IMEHHO IIJIOTHOCTH TIO TICEBAOOBICTPOTE
(7), dNy,/dn 1 pacTIpeeIEHAIO TI0 MHOKECTBEHHOCTH IIEp-
BUYHBIX 3apsKEHHBIX YaCTHUII.

VYeranoBka ALICE cocTouT U3 MHOTHX JI@TEKTOPHBIX
TIOJICKCTEM, KOTOpBIE JETAJIbHO OmNHcaHbl B pabore [8].
[epBerii ananmn3 Oa3zupoBaics, TIaBHBIM 00pa3oM, Ha
KpPEMHHEBOM MHKCeIbHOM Jerekrope (SPD), kotopsrid
BKJIFOYAET J[Ba CJIOSI U MEPEKPhIBACT 00JaCTh ICEBIOOBI-
cTpotsl 7| <2 u |p| < 1,4 111 BHYTPEHHEr0 M BHEUIHETO
CJIOSI COOTBETCTBEHHO. MH(pOpMaIust OT ABYyX CIMHTHILIA-
IIMOHHBIX TOMOCKOTOB (Ha3BaHHBIX VZERO-cueTunkamu)
Takke OblIa MCIOJIb30BaHa KaK TPUITEPHAs Ul BbIJIEIIe-
HUS COOBITHI U TIOAaBIICHUS (OHA.

Ilepsbie pesynbrartel M0 dN,/dy XKak (yHKIHY 7], TIO-
Jy4eHHBIE TIPU dHEpTHH B cucteme 1nentpa macc 0,9 TaB,
CPaBHHMBAJIKMCh C pE3yJIbTaTaMU JPYyTUX SKCIEPHUMEHTOB,
Biimoyass CMS na LHC. Takue e pe3ynsTaTsl, HO IpU
sHeprusx 2,36 u 7 TaB cpaBHuBamuchy ¢ ganusiMu CMS
(pm 2,36 T2B) 1 ¢ IpeacKa3aHus MU Pa3TUIHBIX MOJIETICH.

Puc. 3. 3aBucumocts 3HaueHU dNgh/dy OT SHEPTHHU B CHCTEME
IIEHTpa Macc

Fig. 3. Centre-of-mass energy dependence of the dN¢p/dn

The same results but at energies of 2.36 and 7 TeV were
compared to the CMS one (at 2.36 TeV) and different mod-
el predictions. It has been found that all experimental re-
sults are consistent with each other. Besides, the data at
7 TeV are significantly higher than the values from the
model considered, with the exception of PYTHIA tune
ATLAS-CSC [9].

Figure 3 shows the centre-of-mass energy dependence
of the dNy,/dy obtained in the|#n | < 0.5 range from this ex-
periment and from other ones for inelastic events (INEL)
and for the ones with the subtracting of the single diffrac-
tion (NSD). The lines indicate the fit using a power-law de-
pendence on energy. One can see that the charged particle
density increases by a factor of near 1.5 in the energy region
of 27 TeV (from TEVATRON energy up to the largest
LHC one).

It was also shown that the so-called KNO scaling [10]
gives a reasonable description of the multiplicity distribu-
tions in the energy range of 0.2-2.36 TeV.
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bbu10 HalifieHo, 4TO BCE IKCIIEPUMEHTAIBHBIE PE3YIIBTAThI
COBIIQJIAIOT APYT C JAPYTOM M, KPOME TOTO, SKCIEpUMEH-
TaJNbHBIC NaHHbIE TpK 7 THB 3HaYMTENFHO NPEBHIMIAIOT Te-
OpEeTHYECKHE 3HAYCHUS, 32 UCKIIOUCHUEM TIOJTyUYCHHBIX M3
reaeparopa PYTHIA c nactpotiikoit mo ATLAS—CSC [9].

Ha puc. 3 noxasana 3aBUCHMOCTb 3HaYeHUi dN . /dn
OT HHEPTUH B CHcTeMe LeHTpa Macc (B obnactu || < 0,5),
HaMJICHHBIX B 3TOM H JAPYTHUX KCIIEPUMEHTAX ISl HEYTIpY-
rux coosrtuit (INEL) 1 cobpITHii 63 ennHIYHOM qudpak-
uu (NSD). JInHUM NpencTaBIsIoT pe3ynbTaThl PUTHPOBA-
HUSI CTETIEHHOH 3aBHCUMOCTBIO OT HEPTHH.

BuaHo, 94T0O IIOTHOCTH 3apsKEHHBIX YaCTHII yBEITHIH-
BaeTcs mpuMepHo B 1,5 pasa B maTepBane suepruii 2—7 THB
(oT aHEpruM TIBATPOHA 10 MakcuManbHOH 3Hepruu LHC).
Bba Taxoke nmokazaHa BO3MOXXHOCTb Pa3yMHOT'O OITHCAHUS
pacripefieNieHnsl M0 MHO)KECTBEHHOCTH 3apsDKCHHBIX da-
CTHII B paMKaxX NpPEACTaBICHHUS TaK Ha3piBaeMoro KNO-
ckeitnunra [10] B obnactu suepruii 0,2-2,36 THB.
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JI. b. Ilukenwvnep, C. A. Kynuxoe

50 s1er ¢ MOMEHTA IMyCKa
nepsoro UbP

Cgoto crartpio «Pa3BuTHE M MPUMEHEHHE B HAyYHBIX
HCCIIeIOBAaHMX UMITYJIbCHOTO peakTopa UBP», omy6nuko-
BanHy10 B DUAS B 1972 1, . M. ®pank Hauan Tak: «B
1970 r. ucnonnmiock 10 Jiet ¢ Toro BpeMeHH, Korja peax-
top VBP BriepBbI€ 1OCTUT UMITYJICHON KPUTUUHOCTH. [le-
CSTh JIET — 9TO HeMauIblii cpok. OH 3aCTaBIACT OITISTHY ThCS
Ha3a/l ¥ MOJyMarh O TOM, HACKOJIbKO IIOJIOTBOPHBIM OBII
Ty Th IPUMEHEHUS UMITYIbCHOTO PEAKTOpa MEePHOINIECKO-
ro JEWUCTBUS, ... KAKOBbl OCHOBHBIE MUTOTU MPOHJAEHHOTO
MyTH ¥ KaKOBBI JalibHEWIue nepcnekTuBb» [1]. Crnycts
ette 40 1eT MBI TOTOBBI K ITyCKY YETBEPTOTO IIOKOJICHHS M-
MTyJBCHBIX OBICTPBIX PEAKTOPOB M C YIOBIECTBOPCHHEM
BCIIOMHMHAEM MPOHICHHBIN ITyTh U IEPBBIE IIATH B TOM Ha-
npasieHud. 1 BOT kak Bce ObLIO. ..

IIpoekr peakropa MBP Hauan paspadarsiBathcsi B Du-
3uKO-3HepreTndyeckoM uHCTUTYTe (DDOU) 1o mHunmaruse
J. . broxunnesa B 1955 . C 1957 1. B 3Ty paboTy BKIIIO-

L. B. Pikelner, S. A. Culicov

Five Decades since the
Launch of the First IBR

In his article «The Development and Research Appli-
cation of Fast Pulsed Rector IBR» published in the journal
«Physics of Elementary Particles and Atomic Nucleus»
(PEPAN) in 1972, 1. M. Frank wrote the following opening:
«A decade ago the reactor IBR reached its pulse criticality
for the first time. Ten years is quite a long period of time. It
makes us look back and think about the fruitful work that
has been done, the efficiency of application of the pulsed
reactor of periodic action, ... main results and future per-
spectives» [1]. Now, forty years later, we are ready to
launch the fourth generation of fast pulse reactors, and we
think of the thorny path and the first steps of the reactor’s
development with great pleasure. Here is the story...

The development of the design of the IBR reactor was
first initiated by Professor D. 1. Blokhintsev in 1955, at the
Institute for Physics and Power Engineering (IPPE). In
1957, JINR joined the project, and construction work and
preparation for experiments began. The creation of the IBR
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gmiics OMSN, Hagamichy CTpouTenpHbIE PaboTHI U MOATO-
ToBKa K oskcriepumeHTam. Cosnanue peakropa MBP, ero
ITyCK U TIEpBBIC 3TAIBI 0CBOCHUS POBOIMINCH JlabopaTo-
pueit HefiTponHoit ¢usuku (JIH®) comectHo ¢ DOU. Te-
opus peaktopa IBP Opia pa3zpabdorana U. Y. Bonmapenko
u 0. . CraBucckum u, kak nokaszan nmyck VBP, Bmomxe
OIpaB/aJIack.

[To mpoekty peakrop MBP Ob11 mpennasHadeH ist pa-
00THI IpH cpeaHel MomHoCTH 1 KBT, 9T0 BO MHOTOM OTIpe-
JIEJTAII0 KOHCTPYKIHUO. B koHite 1960 r. oH ObLT TOBEICH 10
MTPOCKTHOM MOIITHOCTH, M OJTHOBPEMEHHO Ha HEHTPOHHBIX
ITy4YKax Ha4ajauch GU3NICCKUE SKCIIEPUMEHTHI. ONTHMaIb-
HOM [T KOHCTPYKLIUHU peakTopa (a He i (PU3UKOB, KOTO-
PbI€ BCCTIa 3aMHTCPECOBAHbI B IMOBLIIICHUN IMMOTOKA HEli-
TPOHOB) OKa3ajlach MOIIHOCTh 3 KBT, oHa ke Obl1a OCHOB-
HOW 151 6onpIMHCTBA paboT. [Ipn 3TOM peakTop 0OBIYHO
paboTai B pexxuMe 5 UMIL./C, a €0 MTHOBEHHAsI MOIITHOCTh
B UMITyJIbce ObLIa 0K0J10 15 MBT. JIMTENbHOCTD BCIIBIIIKH
peaxropa (¥ 3T He OBbIIIO HEOXKUIaHHBIM) COCTaBIISIIA TTPH-
MepraO 50 Mxc. [Tpu mponernoit 6a3ze 1000 M 310 maBano
paspemenue 0,05 MKc/M.

Jist roro Bpemenu VIBP ObLT HETITOX MM, HO HE PEKOP/I-
HBIM I10 Pa3pENICHUIO CIEKTPOMETPOM 110 BPEMEHH IpoJIe-
Ta. B ycnoBusix GbICTpOro mporpecca pa3pemniaomniei cro-
COOHOCTH HEUTPOHHBIX CHEKTPOMETPOB ATO OOCTOSATEINb-

CTBO C CaMOI0 Hadaja BBI3BIBAJIO HEKOTOPYIO 03a00YEH-
HOCTb, CTUMYJIUPOBABIIYIO TOUCKH Ty TEH MOBBIIICHHS HH-
TEHCHBHOCTH W pa3peuiaroniell CrrocoOOHOCTH CIIEKTpoMe-
Tpa. OHHM, B KOHEYHOM HTOTE, MPHUBEIH K CO3IaHHIO
YCKOPHTENS 3JIEKTPOHOB, CIY’KaIllero HHXKEKTOPOM HEH-
TpoHOB. [lepBoHavanbHO 3TO OBLT MUKPOTPOH Ha 30 M»1B.
VYpaHoBasi MuIIeHb, 6oMOapapyeMasi JIEeKTpOHAMH, MO-
MeIaIach BHYTPU aKTHBHOM 30HBI PEaKTOPa, U B HEH rexe-
pupoBasuck poToHEeHTpOHEI. PeakTop paborai mpu 3ToM B
MOJKPUTHYIECKOM PEKUME — B pexHMe OycTepa, YMHO-
JKaBIIIETO BCIBIIIKY HEUTpoHOB B 100-200 pa3. Bei6op mMu-
KPOTPOHA B KAYECTBE HHKXEKTOPA OOBSCHSUICS TEM, YTO MHU-
KPOTPOH MOXHO OBIJIO CO37]aTh B KOPOTKUI CPOK U pazMe-
CTHUTb B UMEBILIEMCS HaJl 3aJI0M peaKkTopa NOMEIIeHH . JTa
pabora ObuIa BEITIOJIHEHA COBMECTHO coTpyaHnKamu Jlabo-
paropuu HeWTpoHHOH (m3nku u MHCTHTYTA DU3HUECKIX
npobmem AH CCCP (ma6oparopus C. II. Kanmiter), u B
1964 1. urxekTOp OBLT BBEICH B [ciicTBHE. JITUTEIHOCTD
HMITyJIbCa PEaKTOpa MpH paboTe ¢ MHIKEKTOPOM COKpaTH-
nachk 6ornee yem Ha mopsamok. [Ipm 50 mwmrr./c aAmuTenpHO-
CThI0 3—4 MKC CpenHss MOIIHOCTH peakTopa COCTaBisIa
oxosio 0,5 kBT, T. e. Obl1a MPUMEPHO B LIECTh pa3 MEHbIIE,
yeM 0e3 MHKEeKTopa.

C nera 1968 1. peakrop UBP Hayanu npumMeHsTh U B
pPEeKUME PEIKUX UMITYIbCOB (1 MMITYlIbC B HECKOJIBKO Ce-

reactor, its startup and first stages in its practical applica-
tion were carried out at the Frank Laboratory of Neutron
Physics in collaboration with IPPE.

The theory of the IBR reactor was developed by
L. 1. Bondarenko and Yu.Ya. Stavissky, and as the startup of
the IBR reactor had shown, it proved to be correct.

According to the project, the IBR reactor was intended
for the work at an average power of 1 kW, and that very fac-
tor predetermined the design of the reactor. At the end of
1960, the reactor was brought to the designed power, and,
at the same time, physics neutron-beam experiments com-
menced. Later it turned out that the ideal power for the re-
actor (but not for physicists who are always interested in an
increased neutron flux) was 3 kW, and thus, that power was
mainly used for most work. The reactor used to work in the
5 pulses-per-second mode, and the instantaneous reactor
power in a pulse was about 15 MW. Reactor burst duration
(and it was not a surprise) was about 50 us. At a path length
of 1000 m, it would yield a resolution of 0.05 us/m. For
those times, the IBR represented a rather good but not a
record-breaking time-of-flight spectrometer. On the back-
ground of a fast progress of resolution of neutron spectrom-
eters, that fact raised some concern from the very beginning

that would encourage the scientists to search for the ways to
increase intensity and resolution of the spectrometer. Those
attempts resulted in creation of an electron accelerator that
assumed the role of neutron injector. Originally, it was a
microtron with energy up to 30 MeV. The uranium target
bombarded by electrons was placed inside the reactor core,
in which photoneutrons were generated. The reactor
worked in a subcritical mode, i.e., in booster mode, which
resulted in a 100-200 times increase of neutron burst. The
microtron was chosen as an injector because it was possible
to place it inside the room over the reactor and it could be
built within a short time period. That work was conducted
by the Frank Laboratory of Neutron Physics in collabora-
tion with the Institute for Physics Problems of the Acade-
my of Sciences of the USSR (the Laboratory of P. L. Ka-
pitza), and in 1964, the injector was put into operation.
The pulse length of the reactor that operated along with the
injector was reduced by more than one order. At 50 pulses/s
with a duration of 3—4 us, the average power of the reactor
equaled approximately 0.5 kW, which was nearly 6 times
less than without the injector.

In summer of 1968, the IBR reactor started to work in a
rare pulse mode (1 pulse per several seconds). The average
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Jy6na, 23 nrons. Berepans! JlJaboparopun HeliTponHO# ¢puzuku um. V. M. @panka
U FOCTH — Y4YaCTHHUKH 00111e1a60paTopHOTo ceMuHapa «50 JIeT HCTOPUM MMITYJILCHBIX HCCIIEJOBATENIbCKUX PEaKTOpoB B J[yOHe»
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Dubna, 23 June. Veterans of the Frank Laboratory of Neutron Physics and guests — participants of the all-laboratory seminar

«50 Historic Years of Research Pulsed Reactors in Dubnay

power was 6 kW and the instantancous power achieved
1 million kW.

In 1968, a new, more advanced design of the reactor
was made ready. As aresult, in August 1968, the operation
of the IBR reactor was stopped, and later on both the reac-
tor and the microtron were dismantled. On 10 June 1969 an
advanced analogue of IBR was put into operation.

Along with the work on the reactor upgrading, creation
of a more efficient injector started. It was carried out on the
basis of linear accelerator LUE-40 as an injector with an
energy of 40 MeV and a pulse length of about 1.5 us. In
March 1970, a complex installation named IBR-30 was put
into operation. It worked alternately in two modes. In the
first, the so-called reactor mode the reactor power was
25 kW, the frequency was 5 GHz and the burst length was
about 70 us. That mode was suitable for condensed matter
experiments with thermal neutrons. The second mode was
the work with an injector at a short neutron pulse (4 us);
however, with an intensity loss by 3 times. That mode was
used in nuclear physics experiments in which resonance
separation was crucial.

The operation mechanism of the IBR reactor was quite
peculiar. It differs from conventional stationary and what
we call pulsed reactors, in which each subsequent pulse is

______________________________________}pN;

independent of the previous one. In the IBR reactor, the ir-
radiation pulse is ignited by delayed neutrons produced in
previous pulses, and it is necessary that the number of fis-
sions per pulse be sufficient to make up for losses in de-
layed neutrons emitters. For this purpose, quite definite
prompt neutron supercriticality, which is also called pulsed
criticality, is required.

The main purpose of the IBR reactor was to solve a
rather limited range of spectroscopic problems. Through-
out the years, however, a scope of questions has greatly ex-
panded. The enumeration of activities alone carried out at
the IBR reactor, as well as a vast scope of research, proves
the Frank Laboratory of Neutron Physics to be one of the
world’s key laboratories dedicated to neutron studies. The
discovery of ultracold neutrons [2, 3], first observations of
parity nonconservation violations in resonances [4], mea-
surements of magnetic moments of highly excited nuclear
states formed as a result of neutron capture, and numerous
spectroscopic measurements on a wide range of problems
belong to those activities.

At present, the IBR-2 reactor, whose modernization is
coming to an end, and IREN, which has just recently been
put into operation, represent main neutron sources at the
Frank Laboratory of Neutron Physics.
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KyHJI) TIPH CpEeAHEH MOIIHOCTH 6 KBT 1 MrHOBEHHOH, J10-
CTUTABIIeH MUJITHOHA KUIOBaTT. B aBrycte 1968 1., korga
Obula TIOJTOTOBJICHA HOBas, Ooyee COBEpIICHHAs KOH-
cTpykuus peakropa, BP Obl1 ocTaHOBIIEH M IEMOHTHPO-
BaH, BKJII0Yast © MUKpOTpoH. Ha MecTe craporo 0611 cMOH-
THUPOBAH HOBBII peakTop, BBEACHHEIH B JieiicTBue 10 nioHs

1969 r.

OzHOBpEeMEHHO ¢ paboTOH M0 YCOBEPUICHCTBOBAHHIO
peakTopa BeIHCh pabOTHI IO cOo3aHUI0 Oonee P PeKTHB-
Horo ukekTopa. OH ObUT pealn30BaH HA OCHOBE JIMHEH-
Horo yckoputens JIV2-40 c sueprueit 40 MaB u myinrens-
HOCTBIO MMITyJbca okoso 1,5 mxc. B mapre 1970 r. xom-
MJIEKCHAs YCTaHOBKa, moiyuyuBlas Ha3anue WBP-30,
Oblna BBeaeHa B aeiicTBue. OHa paboTana MmonepeMeHHo B
JIBYX peXHMax. B mepBom, peakTOpHOM MOIITHOCTb COCTaB-
msuta 25 kBT, yactora — 5 ' ¥ IJIMHA BCHBIIIKH — OKOJIO
70 MKc. DTOT pekuM OBLIT yIOOEH UIS SKCIIEPUMEHTOB 10
(bu3MKe KOHJCHCUPOBAHHBIX CPEJ] C TETUIOBBIMHU HEHTPOHA-
mu. Bropo#i pexum — padoTa ¢ MHKEKTOPOM IIPH KOPOT-
KOM UMIYJIbCE HEHUTPOHOB (4 MKC), HO C IMOTEepPEi MHTCH-
CHBHOCTH B 3 paza. DTOT peKUM IIPUMEHSUICS B HCCIIEI0Ba-
HUSX 10 sOepHOM (U3MKe, IJe CYLIECTBEHHO OBLIO
paszeneHue pe30HaHCOB.

Mexanusm pabotsl peaktopa MBP Becbma cBoeobOpa-
3eH. OH OTIAMYaeTCst OT OOBIYHBIX CTAlMOHAPHBIX PEAKTO-

POB ¥ OT TE€X UMITYJIbCHBIX PEAKTOPOB, B KOTOPBIX KaXKIbII
CIEIYIOUTNI UMITYTbC HE3aBUCHUM OT IpeabIayIiero. B pe-
aktope VbP nmmynbc u3imydeHns 3axuraercsi 3anas/ibisa-
IONIMMH HEHTPOHAMM, CO3IAHHBIMH B MPEABIIYIINX HM-
MTynbcax, NpudeM HeOOXOANMO, YTOOBI B UIMITYIILCE MTPOHC-
XOIUJIO CTONBKO JEJICHUH, CKOJIBKO HEO0OXOAUMO IJis
BOCTIOJIHEHHUST YOBUTH M3JIydaTesiel 3ama3blBarolux Hew-
TpoHOB. [ly1s 5TOTO TpeOyeTCs BIOIHE ONpeieeHHas Hal-
KPUTUYHOCTDH 110 MTHOBEHHBIM HEHTPOHAM, KOTOPYIO MBI
Ha3bIBAEM UMITYJIbCHOW KPUTHUYHOCTBIO.

Peaxtop MBP Obl1 MOCTpOCH JUIsi pellieHus] CpaBHU-
TEJBHO y3KOTO KpyTa CIIeKTpoCcKonuueckux 3afad. OnHako
3a UCTEKINE TO/Ibl TeMaTHKa paboT Ha HeM Bce Ooee n 6o-
Jee pacmmpsiach. TOJIBKO IEpedHCIeHUE padoT, BHIIOI-
HeHHBIX Ha VIBP, mo3BoiseT cka3arh, YTO STH HCCIEA0BA-
Hus BpiBUHYMH JIHD B uncno Beaynmx HEHTPOHHBIX Ja-
O6opatopuii  mmpa. Croga  OTHOCSTCS  OTKpBITHE
YABTPaXOJIOAHBIX HEHUTPOHOB [2, 3], mepBbie HAONIONCHUS
HapyIICHUS YeTHOCTH B pe30HAHCax [4], m3MepeHus mar-
HUTHBIX MOMEHTOB BBICOKOBO30YXJICHHBIX COCTOSIHUI
siiep, 00pa3yIoMMXCs TP 3aXBaTe HEMTPOHOB, MIMPOKHUN
KpyT CHEKTPOCKONIMYECKUX U3MepeHuil. B HacTosiee Bpe-
Mst HeHTpoHHbIe HCTOUHUKH B JIHD — s10 BP-2, Monep-
HM3alMs KOTOporo 3asepuiaercsi, n ycraHoBka WPEH,
BCTYNHUBIIAs B HAUAJIBbHYIO CTAJIUIO 3aITyCKa.
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B. B. Yrcunckuii

40 JeT uccjie0BaAaHUN PEJITUBUCTCKUAX
SIAPO-siAepHbIX B3aumoaeucreuii B OUAN

«B aBrycre 1970 r. 6marogapss HHTCHCHBHOHN U cia-
YKEHHOH paboTe IKCILTyaTallMOHHBIX OT/IEJIOB CHHXpOda3o-
TpoHa JIBD ... yganoch HOTHOCTBIO OCYHIECTBUTH PEXKUM
yckopeHust 1eiTpoHoB 10 sHepruu 11 [5B. Iloka eme Hu-
I7ie B MUPE HE CYNIECTBYIOT AEHTPOHHBIC Iy4YKH OOIBIION
MHTCHCHUBHOCTH TIPH CTOJb BBICOKOI YHEPTHU. YCKOPEHUE
JEHUTPOHOB 10 PENATUBUCTCKUX YHEPIUH SBISAETCS KPYyI-
HBIM JIOCTH)KEHHEM YCKOPUTEIbHOW TEXHUKU U OTKPBIBACT
HOBBIE NIEPCHEKTUBEI B 001aCTH (PU3NKHU BBICOKHUX SHEPTUH.
Jupexuust u oOuiecTBeHHbIe opranuzanuu Jlaboparopuu
BBICOKMX SHEPTHi MO3JPABISIOT KOJUICKTHB J1a00paToOpuu
U OCOOEHHO COTPYIHHKOB OT/AEIOB CHHXpO(azoTpoHa c
9THM 3aMEYaTelIbHbIM JOCTHXKECHUEM... lIpemioxkenne
YCKOPHUTH JIEHTPOHBI M aib(a-4acTHIbl Ha JTyOHEHCKOM
cuaxpodazorpone 6bu10 cresaHo B 1967 1. rpynmoii crie-
muamucto  JIBD  (FO. . Besnormx, JI. I1. 3uHOBBEB,
I". C. Kazanckuii, A. . Muxaiinos, B. 1. Mopos,

H. U. ITaBnos, I'. I1. I1yukoB, . H. CemeHIOmKUH,
K. B. UexsioB)... Ha BeIBeIeHHOM ITydKe YK€ MPOBOASITCS
HepBbIe 00TYUCHUS SICPHBIX IMYIIBbCHI».

DTO OTPBIBOK M3 cTarbu Aupekropa JIBD A. M. ban-
nuHa «Ha cuaxpodazorpone JIBD ycKopeHBI 1eHTPOHBI 10
MaKCHMAaJIbHBIX YHEPrHil», ONMyOJIMKOBaHHON B JyOHEH-
CKOH razere «3a KOMMyHHU3M» OT 25 cenTsiopst 1970 r. 6 sn-
Baps 1971 . B TOM e razere B CTaTbe 3aMECTUTENS IUPEK-
Topa JIBD A. A. Ky3uenoBa «Hayunsle ycriexn HHTEpHa-
[OHAJILHOTO KOJUIEKTHBa» ObLIO cKa3aHo: «bombinum
yCIIEXOM KOJIJICKTUBA HH)KEHEPOB, TEXHUKOB M pabOYHX Jia-
6oparopun B 1970 1. IBUIIOCH YCKOPEHUE Ha CHHXPO]a3o-
TPOHE ACUTPOHOB OO MaKCUMaJlbHOW 3HEPIUM, a TaKKe
npoOHoe yckopenue siaep renus». Hakonen, B. 1. Mopo3
B razete oT 26 suBaps 1971 r., npuBe/isi TEXHUUECKUE JIeTa-
JIM yCKOPEHMS NeHTpOHOB, yTouHmI: «[locne ToiarensHoi
HAaCTPOWKH BCEX CHUCTEM CHHXpodasoTpoHa 5 ceHTaOps

V. V. Uzhinsky

40 Years of Relativistic Nucleus—Nucleus
Interactions Study at JINR

«In August 1970, the Laboratory of High Energies
managed to implement in full the mode of deuteron acceler-
ation up to an energy of 11 GeV, due to intense and unani-
mous work of the departments of the Synchrophasotron.
There have been no deuteron beams of high intensity ob-
tained in the world practice yet at such a high energy. Deu-
tron acceleration up to relativistic energies is a great
achievement in acceleration technique; it opens new oppor-
tunities in high energy physics. The directorate and public
organizations of the Laboratory of High Energies congratu-
late the laboratory community on the occasion, in particu-
lar, staff members of the Synchrophasotron departments...
The suggestion to accelerate deuterons and alpha particles
at the Dubna Synchrophasotron was made in 1967 by a
group of LHE specialists: Yu. Beznogikh, L. Zinoviev,

28

G. Kazansky, A. Mikhailov, V. Moroz, N. Pavlov,
G. Puchkov, I. Semenyushkin, K. Chekhlov... First
sessions of irradiation of nuclear emulsions have already
been held at the extracted beam».

It is an extract from the article by LHE Director
A. Baldin «Deuterons Have Been Accelerated up to Maxi-
mum Energy at the LHE Synchrophasotron» published in
issue 71 (1599) of the Dubna newspaper «Za Kommunism»
of 25 September 1970. On 6 January 1971, in issue 2
(1626) of the same newspaper, LHE Deputy-Director
A. Kuznetsov wrote in his article «Scientific Success of the
International Team»: «The acceleration of deuterons at the
Synchrophasotron up to the maximal energy, as well as a
test to accelerate helium nuclei, was a big success of the
community of engineers, technicians and workers of the
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1970 r. OBIT MONyYeH My4YOK YCKOPEHHBIX NEHTPOHOB B
KOHIIE IWKJA YCKOPHTENs ¢ MHTeHCHBHOCTHIO 0,9-1010
JEUTPOHOB 32 ITUKJI. MecseM Mo3Ke YyCKOpEeHHbIE 1eHTpo-
HBI OBITM BBIBEACHBI M3 KaMepbl CHHXPO(ha30TPOHA METO-
JIOM «OBICTPOTO BBIBOZIA», pa3pabOTaHHOTO B OTAEIC CHH-
xpodazorpona (M. b. Uccunckuii, E. M. Kynakosa u np.),
n Ha BbIBeZieHHOM myuke rpynmnoi K. /1. ToncroBa Obuto
TIPOBEJICHO TTEPBOE OOIYyUCHHE SIIEPHBIX IMYIBCHI.

Takum o6pa3zom, B 3ToM roxy uctionusiercst 40 et nc-
CIIEJIOBAaHUN PENATUBHCTCKUX SIIPO-SAECPHBIX B3aUMOACH-
ctBuii B OUSN! XoweTcst Topssuo MO3IpaBUTh BETEPAHOB
OUSAN — HayuHBIX COTPYIHUKOB, MHXKEHEPOB U TEXHHU-
KOB — C 3TOH 3aMedarenbHOH naroit!

[lepBBIM pe3ynbTaTOM HCCIEAOBAHUN B PENSITUBUCT-
CKOH1 siiepHOM (pr3HKe CTaI0 OTKPBITHE KYMYJISITHBHBIX Ya-
CTHII, 32 KOTOPBIM TIOCJIEZI0BATIO OTKPBITHE KOIJIEKTUBHBIX
MOTOKOB YaCTHUI] B COYAAPEHUSX THKEIBIX SI/Iep Ha YCKOPH-
tensix BNL (CIHA) u GSI (I'epmanust). Beimi oTKpBITHL
MyNbTH(parMeHTanus aep U pajualbHbI MOTOK (par-
MeHTOB. OKa3ajaoch, YTO OCTATOYHBIC SApa, 00pa3yIoIHe-
CSl B PENIATUBUCTCKUX COY/IapEHUAX, PACMaAal0TCsa Ha MHO-
T0 KYCKOB — MYJIBTH(PAarMEHTHPYIOT, ¥ BCE 3TH KYCKH
pazuanbHO pa3yIeTaroTcs, T. €. MMPOMCXOAUT KaK ObI B3PHIB
A7Iep-0CTaTKOB.

JpyruM ynuBUTENEHBIM OTKPBITHEM OBLITIO OOHApYKe-
HHUE KaJTOPUMETPUUECKUX CBOMCTB 3THUX SIIEP-OCTATKOB CO-
tpyaanuectBoM ALADIN B GSI (1995 ). SInpa-ocraTku
MOTOOHBI KaIuTsIM BOIBL. Tak ke Kak M BOJA, OCTaTKU UME-
0T OIpPENEeNeHHYI0 TEMIepaTypy «KUICHHUS» TOpsIKa
5 M5B, HO B oTiIM4Me OT Karellb BOJBI s/1pa pacnajatoTcs
Ha MHOTO (hparMeHTOB. J[J1st BOJIBI 3TO BOSMOXHO TIPH CTPO-
ro ompeneneHHbIx ycinosusx. B 2003 1. B coymapeHusx
anep ¢ sapamu Ha yckopurene RHIC BNL Oriia oTkpsiTa
KBapK-TJIIOOHHASI TJIa3Ma, ceifuac akTUBHO HCCieqyeMas
corpyaaunuecteamu  STAR,  PHENIX, PHOBOS,
BRAHMS, B KOTOpHIX yCHemHO paboTamT y4YeHBIC
OUAN.

Boiasunyteiii 8 OVSN npoekt NICA, nareneHHbIi
Ha HCCIICOBAHUS SAIPO-SACPHBIX B3aUMOJCHCTBHI B HaW-
0oJiee MHTEPECHON C COBPEMEHHOM TOYKH 3pEeHHUS 007IacTH
SHEpPrui, MOXKET CTaThb JOCTOMHBIM IIPEEMHUKOM 3THUX
CJIaBHBIX TpaauLIUi!

laboratory in 1970». Finally, in issue 7 (1631) of the news-
paper of 26 January 1971, V. Moroz specified the follow-
ing, giving technical details of deuteron acceleration:
«After scrupulous adjustment of all systems of the Syn-
chrophasotron, a beam of accelerated deuterons was ob-
tained on 5 September at the end of a cycle with an intensity
of 0.9-1010 deuterons per cycle. A month later, accelerated
deuterons were extracted from the synchrophasotron cham-
ber (I. Issinsky, E.Kulakova, et al.), and the team of
K. Tolstov conducted the first irradiation of nuclear emul-
sions on the extracted beamy.

Therefore, we celebrate today 40 years of research of
relativistic nucleus—nucleus interactions at JINR and in the
world! Let me congratulate heartily JINR veterans — re-
searchers, engineers and technicians — on this outstanding
date!

The first result of the study in the field of the relativis-
tic nuclear physics was the discovery of the cumulative par-
ticles. After that there was the discovery of the collective
flows of particles in collisions of heavy nuclei at the BNL
(USA) and GSI (Germany) accelerators. The nuclear mul-
tifragmentation and the radial flow of fragments were also
discovered. It was found out that residual nuclei created in

relativistic collisions decay into many pieces — fragment
into many nuclei. The pieces fly away radially, as if
explosions of the nuclear residuals take place.

Another surprising discovery was the finding of
the calorimetric properties of these nuclear residuals
by the ALADIN collaboration at GSI (1995). The nuclear
residuals are like drops of water. Like water, the residuals
have a definite «boiling» temperature of about 5 MeV, but
unlike the water drops they decay into many fragments. It is
possible for water under strictly specified conditions. In
2003 the quark—gluon plasma was discovered at the RHIC
accelerator in BNL in collisions of nuclei with nuclei. Now
it is under study by STAR, PHENIX, PHOBOS and
BRAHMS collaborations where JINR scientists are
successfully working.

The NICA project proposed at JINR with the aim to
study nucleus—nucleus interactions in the most interesting
energy region, from the modern point of view, can be a de-
cent successor of these glorious traditions!
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E. A. Kpacasun, O. B. benoes

MexaHu3Mbl MyTAallMOHHOIO MpoIecca
y 0aKkTepHaJbHBIX KJIETOK NMPH AeiiCTBUA
U3JIy4YeHUH ¢ pasHbIMHU (PU3HMIYECKUMH

XapaKTepUuCTUKAMH

25 neT Ha3aJ MEXIyHapOAHOU IPyNIONd COTPYIHUKOB
OUAN mox pykoBomcTBoM mpogeccopa E. A. Kpacapuna
ObUTM HayaThl PaOOTHI 110 U3YYCHUIO JICTAJBHOTO U MyTa-
TEHHOTO JICHCTBHS PAa3HBIX THIIOB M3IY4YECHUH Ha OaKTepuu
1 TPEATIPUHSATO UCCIEOBAaHNE 3aKOHOMEPHOCTEH 1 Mexa-
HU3MOB WHIyKIIUH TIPSIMBIX U OOPATHBIX MyTaluil y KJIETOK
NpOKapHoT. B cocTas aToM rpymnIibl BXOAUIH PagroOnosio-
v U3 pasHeIx cTpan-yyactHun OMSN: C. Kosybex (Ye-
xus), M. boneB (bonrapus), b. Toxapoa (CrmoBaxwus).
B pesynsrate mcciemoBaHuit Ha 0a30BBIX yCTaHOBKaX
OU SN 6bu10 yCTaHOBJICHO, YTO A030Basi 3aBUCUMOCTB Ya-
CTOTBI MYTHPOBAHHS KJICTOK IIPH Y-00JydYeHUH UMEET JIU-
HEIHO-KBaJIPaTHIHBIA XapakTep, KOTOPhIH HE MEHSCTCS C
poctom nuHeiHON nepenadn >Heprun (JII1D). TTokasano,

YTO OTHOCHTEJNIbHASI TeHeTH4YecKasd 3(PPEKTUBHOCTD M3y~
yeHul Bo3pacraer ¢ yBenmmueHueM JIIID u omuckiBaeTcs
KpUBOH C JIOKaJbHBIM MakcuMyMmoM. [lonoxeHue makcu-
MyMa 3TOW 3aBHCHUMOCTH CIBHHYTO B OOJaCTh MEHBIINX
JITID mo cpaBHEHHUIO C aHAJIOTHYHON 3aBUCHUMOCTBIO JIJIS
JeTanbHbIX G exToB obnyuenus. B xone uccnenoBanuit
OBUIO BBISICHEHO, YTO MyTareHe3, HHAYIIMPOBAHHbIH H3ITy-
yeHusiMH ¢ pasHoit JII13, 3aBucuT ot a3pdpekTuBHOCTH CH-
CTEM penapanuy KJIETOK U pelaromias posib B HEM IIpUHa-
nexut SOS-penapanuu. [TokazaHo, 4TO MOBBILIEHUE T€HE-
THYecKol 3¢ ¢dekTuBHOCTH H3ITydeHuit ¢ poctom JIIID
00ycIIOBIeHO yBenMueHHeM BBIXoma nmoBpexaeHmii JTHK,
penapupyeMeX JIMIIb C YYacTHEM MYTareHHOW BETBHU
SOS-penaparnun. YCTaHOBIEHO, YTO TCHHBIE MyTAallUH y

E. A. Krasavin, O. V. Belov

Mechanisms of the Mutation Process
in Bacterial Cells Induced by Radiations
with Different Physical Characteristics

Twenty-five years ago, an international group of
JINR’s scientists headed by Professor E. A. Krasavin start-
ed research on the lethal and mutagenic effect of different
types of radiation on bacteria and undertook an investiga-
tion into the regularities and mechanisms of the induction
of the forward and reverse mutations in prokaryote cells.
The group consisted of radiobiologists from some JINR
Member States: S. Kozubek (now the Czech Republic),
M. Bonev (Bulgaria), and B. Tokarova (now Slovakia).
Research carried out at JINR’s basic facilities showed that
the dose dependence of the frequency of cell mutations un-
der gamma irradiation has a linear quadratic dependence,
which does not change with increasing linear energy trans-

_______________________________________}K|

fer (LET). It was shown that the relative genetic effective-
ness of radiations increases with increasing LET and is
described by a curve with a local maximum. The location of
the maximum is shifted to lower LET compared to a similar
dependence for the lethal effects of radiation. It was found
that mutagenesis induced by radiations with different LET
depends on the efficiency of the cell repair systems, the de-
cisive role being played by SOS repair. It was shown that an
increase in the genetic effectiveness of radiations with an
increase in LET is determined by an increase in the yield of
DNA lesions that are repaired only with the involvement of
the mutagenic branch of SOS repair. It was established that
the gene mutations in prokaryotes are induced by the
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[POKAPHOT UHIAYLUPYIOTCSI 00IACThI0 O-2JIEKTPOHOB Tpe-
KOB TSDKEJIBIX 3apsOKEHHBIX YaCTHIl U Pa3IHYMs B TTOJIOXKE-
HUHM MaKCUMYMOB 3aBUCHMOCTH OTHOCHTEIBbHOW ONOJI0TH-
yeckoit apPexTuBHOCcTH (OBD) o1 JIIID 11 MyTareHHBIX U
netanbHBIX 3()(eKkToB 00mydeHns 00yCIOBICHBI pa3HBIM
xapaktepom noBpexaenuit JIHK. B nmepBom ciyyae umu
SIBIISIIOTCS TIPEMMYIIIECTBEHHO IMOBPEXK/ICHHBIC OCHOBAHMS,
BO BTOPOM — JIBYHHUTEBBIE Pa3pbIBhL. [IpoBeneHHbIC HecTe-
JIOBaHUS TIOKa3aJik, 4yTO Omomorndeckas 3((HeKTUBHOCTD
u3IydeHui ¢ paznuyuHoit JIIID mo HHAYKINY TeHHBIX MyTa-
LUH ONpeIessieTesl 0COOSHHOCTSIMUA MUKPOPACTIPE/ICIICHHS
SHEPTUH B TCHETHYECKNX CTPYKTypax, COCTOSTHIEM I'eHOMa
1 3¢ (HeKTUBHOCTHIO CHCTEM penapanud. Brusaue 6nomo-
rudeckoro (akropa Ha MmyTarenes 3asucumo ot JII13.
[Tpn pemennn npobiaeMbl TeHeTHdecknx A(pdexToB
TSDKEJIBIX 3apsKEHHBIX YaCTHII BaXKHO MMETh HH(OPMAIIHIO
HE TOJIBKO O CyMMapHOM BBIXOJIE€ PA3JIMYHOTO THIA MyTa-
U B OOJNYYEHHBIX KJIETKaX, UCKIIIOUUTEIbHBI MHTEpEC
MIPEACTABIISIOT TAKXKE IAHHBIC O YaCTOTE 00pa30BaHMsI I'eH-
HBIX M CTPYKTYPHBIX MyTauuil. ¥ KIETOK BBICIINX JyKa-
PHOT U3y4YEHHUE J030BBIX 3aBHCUMOCTEH BBIX0/]A TOUKOBBIX
U CTPYKTYpPHBIX MYTAlM{ MPH JICHCTBUHA MOHH3UPYIOIINX
M3ITydyeHUH mupokoro auanasona JIIID sBiserca BecbMa
HETPOCTON 3a/1adeii, TpeOyroel MPUBICUSHNS CIOXKHBIX
MOJIEKYJISIPHO-ONOJIOTUYECKUX ~ METOJIOB,  BBINTOJHEHUS

orpoMHOro oosema padot. B nukie pabot qokropa 6momo-
rudeckux Hayk A. B. Bopeiiko ObLI0 MpoBeaeHO aeTalb-
HOE CpPABHUTEIBHOE HCCIEJOBAHUE 3aKOHOMEPHOCTEH
00pa3oBaHus TEHHBIX U CTPYKTYPHBIX MYTAaIMi MpH ACH-
CTBUH M3ITyYEHHUH Pa3HOTO KayecTBa Ha KJIETKax OakTepuit
[1], mockonmbKy y OakTepuil XOpOIIO H3y4deHa CTPYKTYp-
HO-(YHKIMOHAJIbHASl OpPTaHU3aLUsl TeHETHYECKOTO ara-
para, MMoJIy4eHbl pa3IndHbIC pPernapanroHHO-IC)UIINTHBIC
MYTaHTBI.

B skcnieprMenTax Ha pa3nndHbIX Buaax (Bacillus sub-
tilis, Escherichia coli) n mramMmmax 6akTepuii mokasaHo, 4To
OBD HOHM3UPYIOMHUX H3ITYICHUH C pa3HBIMH (PH3HUCCKH-
MU XapaKTEPUCTHKAMH, OLIEHUBAEMast TI0 Pa3INIHBIM KPHU-
TepusM (JeTaJbHOMY JIeHCTBHIO, MHAYKIIMU TeHHBIX U Jie-
JICUOHHBIX MYTAallMH, TOYHOW SKCIM3UU TPAHCIIO30HOB),
JETEPMUHUPOBaHA 0COOCHHOCTSIMH Mepeiauyl YHEPTUH U3-
JTy4EHUH, BIMAIOMIMMHU Ha XapakTep WHIYIHUPYEMBIX IO-
Bpexaennid JIHK, n addexTnBHOCTBIO pabOThl MHIYLHU-
O€JIbHBIX M KOHCTHTYTHBHBIX CHCTEM perapaniy KIETOK.
Bospacranne oTHOCHTENBHOM OMonornyeckon 3G PeKTrB-
HOCTH TSDKEIIBIX 3aPSKEHHBIX YaCTUI] 00yCIIOBJICHO YBENH-
yeHneM BbIxona mnoBpexaeHui JIHK, ywacTByromux B
(hopMHpOBaHHMU PAIMAMOHHO-WHIYIIMPOBAaHHBIX 3] dek-
TOB, Y TTOBBIICHHEM dPPEKTUBHOCTH HHIYINOCIBHBIX CH-
CTeM penapanuu. bbuio ycTaHOBIIEHO, YTO 3aKOHOMEPHO-

delta-electron region of heavy charged particle tracks, and
the differences between the locations of the maximums of
the relative biological effectiveness (RBE) dependence on
LET for mutagenic and lethal effects are determined by the
different character of DNA lesions. In the former case,
those are mainly damaged bases; in the latter, double-strand
breaks. These studies showed that, as regards gene muta-
tion induction, the biological effectiveness of radiations
with different LET is determined by the specifics of the
microdistribution of energy in genetic structures, the
condition of the genome, and the efficiency of repair
systems. The influence of the biological factor on
mutagenesis depends on LET.

To study the genetic effects of heavy charged particles,
it is necessary not only to have information on the total
yield of the mutations of different types in irradiated cells.
Also, data on the frequency of both gene and structure mu-
tations are extremely interesting. In higher eukaryote cells,
studying dose dependences of the point and structure muta-
tion yield under ionizing radiations in a wide linear energy
transfer (LET) range is a rather difficult task requiring ap-
plication of complicated molecular and biological methods
and a huge amount of work. In a cycle of research by Dr.

Biol. A. V. Boreyko, a detailed comparative study was per-
formed of the regularities in the formation of gene and
structure mutations in bacterial cells under radiations of
different quality [1], since the structure and functional or-
ganization of the genetic apparatus of bacteria had been
well studied and different repair-deficient mutants had
been obtained.

In experiments on different types of bacteria (Bacillus
subtilis and Escherichia coli) and bacterial strains, it was
shown that the biological effectiveness of ionizing radia-
tions with different physical characteristics on cells with
different genotypes evaluated by different criteria (the
lethal effect, induction of gene and deletion mutations, and
precise excision of transposons) is determined by the
specifics of radiation energy transfer, which influence the
character of the induced DNA damage, and by the efficien-
cy of the inducible and constitutive systems of cell repair.
Anincrease in the RBE of heavy charged particles is caused
by an increase in the yield of the DNA lesions participating
in the formation of the radiation-induced effects and by an
enhancement of the efficiency of the inducible systems of
repair. It was found that the regularities in the induction of
gene and deletion mutations in bacterial cells under radia-
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CTH MHAYKIUH T€HHBIX U JEICIUOHHBIX MyTallui B KJIET-
kax Escherichia coli mpn neicTBUM U3ITyICHUH IHPOKOTO
muarazona JII[ID pasmuyasl. s TeHHBIX MyTaIuil Xapak-
TepHa JIMHEHHO-KBaIpaTUYHAs J030Basi 3aBUCHMOCTbD, BbI-
XOJI IeICIMOHHBIX MyTalllid JTUHEHHO CBA3aH C 10301 00-
JTydeHusl. XapakTep J030BbIX 3aBUCUMOCTEH Ul 9TUX TH-
OB MyTalMid HE MeHsAeTcs ¢ Bo3pactanmem JIIID
N3ITy4eHUH. BhIsBICHHBIE 0COOCHHOCTH O30BBIX KPUBBIX
MyTareHe3a Juls TeHHBIX U IeICIHOHHbBIX MyTanuii o0ycio-
BJIEHBI pa3HbIM XapakTepoMm nospexaenuii JJHK, Boneka-
€MbIX B MyTaIllMOHHBIM MPOLECC, U y4aCTHEM PA3HBIX CHU-
CTEM pernapanuy B 00pa3oBaHUU TOUKOBBIX H CTPYKTYPHBIX
MyTanuid. YCTaHOBJICHO, YTO TSKEJIbIE 3apsKEHHbIC YaCTH-
1Bl B MUpoKoM jauanazone JIIID HHAYIUPYIOT SKCIU3UIO
TPAHCIIO30HOB Yy KJIeTOK Escherichia coli. Iloka3ano, 9To
MIPOIIECC SKCII3UN MOOMIIBHBIX 3JIEMEHTOB, ACTICIIMOHHBII
IO MOJICKYJISIPHOI Tpupozne, onpenensercs 3PGeKTHBHO-
CTBIO (DYHKIIMOHHPOBAHUSI TCHOB I'eC-CEMENCTBA, y4acTBY-
ronux B HHAynnoensHor SOS-penaparun. [Tokazano, 9To
MaKCHMaJIbHbIE 3HAUCHUSI OTHOCHTEILHON OMOIOTHYECKOH
3¢ (EeKTHUBHOCTH HU3MYYCHHH IO KPHUTEPHIO JICTAIBHOTO
JEWCTBYS, MHAYKIMN TEHHBIX U JICICIIMOHHBIX MyTallui He
WHBapHAHTHBI u BapbUPYIOTCS B npeaenax
20-100 x»B/MkM. Pa3nuums B MOJONKEHUHM MaKCHMYMOB
3aBUCHUMOCTEH Ul M3YyYEHHBIX paJHallMOHHO-TCHETHYE-

cKHX 3(h(HEKTOB OMPEENAIOTCS PA3IHIHBIM THIIOM ITOBpPE-
sknennit JIHK, ydacTByrommx B MyTaliMOHHOM MPOIIECCE.
Ha ocHoBe nony4eHHBIX SKCIIEPUMEHTAIBHBIX MATEPUATIOB
A. B. Bopeiiko 0pu1a mpemiokeHa MOJCKYISIpHAsS MOJEINb
00pa30BaHNs TEHHBIX MYTaIUi B KIeTKax Escherichia coli
npu aecTsuM usnydeHuil. IlokazaHo, 4TO LIEHTPaIbHBIM
MEXaHM3MOM B 3TOM IIpoIecce SIBIETCsl (OpPMUPOBAHUE
MHIYINOEIBHOTO MYJIbTH(PEPMEHTHOTO KOMIIIEKCA, BKITIO-
garomero JJHK-nonmumepasy V (UmuD’, C), RecA-nporea-
3y, SSB-0enku, cyobeannuubl JJHK-nonmmumepassr 111, ocy-
mIeCTBILIoIero omubounsnii cuate3 JJHK Ha moBpexeH-
HOM Marpuue.

Pe3ynbTarhl BBIOJHEHHBIX 3KCHEPHUMEHTAIBHBIX HC-
CIIEJIOBAaHUI MO3BOMWIM TEpPeHTH K MaTreMaTH4ecKOMY
OMHCAaHUI0 UHAYLIUPOBAHHOIO MYTAllMOHHOTO Mpolecca B
OaxrepuanbHbx KieTkax. Corpyaaukom JIPB O. B. beno-
BBIM Ha OnonorndeckoM (akyasrere MI'Y Oplia ycrenrao
3alUIleHa KaHauIaTckas Auccepranus Ha Temy «Marema-
TUYECKOE MOJIEIMPOBAHUE MHIYLHPOBAHHOTO MYTAllHOH-
HOTO TIporiecca B kietkax Escherichia coli mpu neifictBumn
yABTPaHOIETOBOTO M3MydeHU . B mannHoi pabote Briep-
BbIC B PaMKax OJHOTO MOJAEIBHOTO IOJIXO0Ja MPOCIEKEH
BECh IyTh OT BOSHUKHOBEHUS MEPBUYHOTO MOBPEKICHUS
ctpykrypsl JIHK no 3akperuienust ero B MyTauuio [2, 3].
Omnucanue mpouecca OTBETa KJIETKH Ha TOBPEXKJAIOIIee

tions in a wide LET range are different. A linear-quadratic
dose dependence is typical of the gene mutations, while
deletion mutation yield is linearly related to the irradiation
dose. The character of the dose dependences for these types
of mutations does not change with increasing LET. The ob-
served specifics of the dose dependences of mutagenesis
for the gene and deletion mutations are determined by the
different character of the DNA lesions involved in the mu-
tation process and by the participation of different repair
systems in the formation of the point and structure muta-
tions. It was established that heavy charged particles in a
wide LET range induce the excision of transposons in Es-
cherichia coli cells. It was shown that the process of the ex-
cision of the mobile elements, which is of the deletion type
in its molecular nature, is determined by the functioning ef-
ficiency of the rec family genes participating in inducible
SOS repair. It was shown that the maximal values of the
RBE of radiations in terms of the lethal effect and induction
of gene and deletion mutations are not invariant and vary in
the range of 20-100 keV/um. The differences in the loca-
tion of the maximums of the studied radiation genetic ef-
fects are determined by different types of DNA lesions par-
ticipating in the mutation process. Based on the experimen-
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tal results obtained by Dr. A. V. Boreyko, a molecular mod-
el was proposed of the formation of gene mutations in Es-
cherichia coli cells under radiations. It was shown that the
main mechanism of this process consists in the formation of
an inducible multi-enzyme complex which includes DNA
polymerase V (UmuD’,C), the RecA protease, SSB pro-
teins, and DNA polymerase III subunits. This complex per-
forms an erroneous DNA synthesis on a damaged matrix.

The results of these experiments allowed a mathemati-
cal description to be developed of the induced mutation
process in bacterial cells. O. V. Belov, a scientist of the
Laboratory of Radiation Biology, JINR, defended at the Bi-
ology Faculty of Moscow State University a Candidate of
Biological Sciences’ thesis entitled «Mathematical Model-
ing of the Ultraviolet-Induced Mutation Process in Es-
cherichia coli Bacterial Cells». In this work, the whole
chain is tracked within one model approach — from the ap-
pearance of a primary DNA structure lesion to its fixation
as amutation [2, 3]. The description of the cell response to a
damaging exposure is done in terms of modeling complex
genetic networks. The description is based on the idea that
the mutagenic branch of SOS repair, which is error-prone,
plays the decisive role in fixing pre-mutational DNA le-
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BO3/ICHCTBUE BBIMIOJIHEHO B TEPMHHAX MOJCIHPOBAHUS
CJIOXHBIX TEHETUUECKUX CeTel. B 0CHOBY M0OJI0%K€EHO Npea-
CTaBJIEHUE O PELIAIOLIEH POJIM MyTareéHHOM, CKJIOHHOM K
omubOkaM BeTBH SOS-penaparuu B pUKcany mpeMyTamn-
onHbIX noBpexaeHuit JJHK B ToukoBbie myTanmn. OCHOB-
HOM 3a7a4eli BBITIOTHEHHOW paboTHI ABISIIACH pa3padoTka
MOJICTIBHBIX IPEACTaBICHUH, CHOCOOHBIX JaThb KOJHYE-
CTBEHHYIO OIICHKY TpOIecca 3aKPEIUICHHsI TPEMyTalllOH-
HBIX IOBPEXACHUN B BUJE TeHHON MyTauuu. Llens Takoro
MIO/IX0/1a — MOHUMAaHUE OHOJIOTHYECKOTO MOBEACHUS MPO-
1ecca MyTareHHOW penapanyy Ha CHCTEMHOM YPOBHE ue-
pe3 dopManu3anuio MeXaHu3Ma BHYTPUKICTOUYHBIX B3au-
MojeiicTBmii. B xome nccnegoBanus OblIa IOCTPOCHA MO-
JIeIThb, OTIMCBIBAIOIIAS TUHAMUKY KOHIICHTPALUH TPOTyKTOB
reHoB umuD n umuC, TUMEPU30BaHHBIX MPOLYKTOB I'eHa
umuD, a TaKKe OCHOBHBIX PETYJISTOPHBIX KOMIIJIEKCOB
SOS-cucremsl. IloaydeHpl 3aBUCUMOCTH KOHIICHTPAIUI
6enkoB LexA, RecA, RecA*, UmuD, UmuC, UmuD’ or
BpEMEHH U (IIIOCHCA YHEPTUU YIBTPa()HUOICTOBOTO H3ITY-
yeHusl. BrepBble mpencka3aHa AMHAMHUKA AUMEPU30BAH-
HBIX TIPOAYKTOB reHa umuD ¥ JIBYX peryisiTOpHBIX KOM-
mnekcoB SOS-cuctemer: UmuD,C u UmuDD'C. Paccun-
TaHa JWHAMHUKA KOHIEHTpALMM KOMILIEKCa UmuD’ZC
(AHK-mommmepassl V), HTparoIero OCHOBHYIO pOJIb B pea-
JU3aLUN HHAYIMPOBAaHHOTO MY TAIllMOHHOTO IpoLecca Kile-

ToK Escherichia coli. TIpoBeeHO WCCIEIOBAaHHE IOITY-
YeHHBIX pemeHui. OnpeaeneHsl MOI0KEHUS MAKCHMYyMOB
¥ MUHIMYMOB KOHIIGHTPAIINH, a TAK)KE BpeMeHa, Ha KOTO-
pBeIX oHM HaOmonmatoTcs. [IpoaHanmm3npoBaHO CMEUICHHE
MTOJIOKEHUS MAaKCUMYMOB I MUHUMYMOB BO BPEMEHH B 3a-
BHCHUMOCTH OT (DITIOCHCA SHEPTHH YABTPapHOIETOBOTO U3-
JTy4eHHs. YKa3aHBl BO3MO)KHBIE MEXaHU3MBI, OIIPEIEIISIO-
e XapaKTep MOJyYeHHBIX KPUBBIX U TPEXMEPHBIX Tpa-
¢ukoB  (cM. pucyHok). TeopeTHdeckue  pe3yiabTaThl
HAaXOJATCS B COTJIACHH C DKCIIEPUMEHTAIBHBIMI JaHHBIMH.
B xome paboTsl Obla mpeIo’keHa MaTeMaTHYecKash Mo-
nenb translesion-cunTesa. [IpoBegeHo cTaTuCTHYECKOE MO-
JISITMPOBaHUE MPOIIecca BOSHUKHOBEHHUS MyTaIlli MTPH pe-
mmmkanny JJHK ¢ ygactrem MoaudumupoBaHHOTO Perniu-
KaIlMOHHOTO KOMILIEKCa, 00pasyromerocss B Xoae padoTh
SOS-cucremsl. Iloxydensl pemeHuss Mopmenu transle-
sion-cHHTE3a, MPEACTABIAIOMNE COO00H (PyHKINH pacmpe-
JICIICHUST BEPOSTHOCTEH, XapaKTePHU3YIOUINe IWHAMHUKY
Bo3HUKHOBeHNA MyTaruii B JIHK mpu peanmzamnmn transle-
sion-cuHTe3a. IloaydeHsl 3aBHCHMOCTH CPEOHETO YHCIa
MyTalui OT BpEMEHH U (DIIOCHCA YHEPTUHN YAbTpaduoie-
TOBOTO M3My4deHusa. Moxens translesion-cuHTe3a MCcaeno-
BaHA IPHU IBYX TPAaHWYHBIX 3HAYCHISIX MapaMeTpa, Xapak-
Tepusytouiero npouecc cunresa JJHK Ha HenoBpexneHHON
MaTpHIIE C YYACTHEM CIICIU(PUIESCKOTO PETUTHKAIMOHHOTO

sions as point mutations. The main task of this work was to
develop the model concepts that would be able to evaluate
quantitatively the process of fixing pre-mutational lesions
as a gene mutation. Such an approach is aimed at under-
standing the biological behavior of the mutagenic repair
process at the system level through a formalization of the
process of intracellular interactions. In this research, a
model was developed that describes the dynamics of the
concentrations of the umuD and umuC genes, dimerized
products of the umuD gene, and the main regulatory com-
plexes of the SOS system. Dependences are obtained of the
concentrations of the LexA, RecA, RecA*, UmuD, UmuC,
and UmuD’ proteins on the ultraviolet irradiation duration
and energy fluence. For the first time, the dynamics is pre-
dicted of the dimerized products of the umuD gene and two
regulatory complexes of the SOS system: UmuD,C and
UmuDD'C. The dynamics is calculated of the UmuD’,C
complex (DNA polymerase V), which plays the key role in
the induced mutation process in the Escherichia coli cells.
The obtained solutions are analyzed. The locations are de-
termined of the concentration maximums and minimums as
well as the times at which they are observed. A shift of the
locations of the maximums and minimums in time is ana-

lyzed depending on ultraviolet radiation fluence. Mecha-
nisms are suggested that underlie the character of the
obtained curves and three-dimensional graphs (figure). The
theoretical results are found to fit the experimental data.
A mathematical model of translesion synthesis was pro-
posed. A statistical modeling was conducted of mutation
formation during DNA replication involving the modified
replication complex, which is formed during the function-
ing of the SOS response system. Solutions are obtained of
the translesion synthesis model, which are represented as
probability distribution functions characterizing the dy-
namics of the formation of mutations in DNA during
translesion synthesis. Dependences are obtained of the av-
erage number of mutations on the ultraviolet irradiation du-
ration and energy fluence. The translesion synthesis model
is studied for two boundary values of the parameter de-
scribing the process of DNA synthesis on an undamaged
matrix involving the specific replication complex. A possi-
bility is shown of using the proposed model approaches in
describing the mutation frequency in isolated genes of Es-
cherichia coli bacteria. Using the regulatory lacl locus of
the lactose operon as an example, a method is shown of
constructing the curves of ultraviolet-induced mutagenesis
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JIAKTO3HOT'O OII€POHA MMOKa3aH METOA HAXOXKACHUS KPUBBIX

KomIrIekca. [IpogeMoHCcTpUpOBaHa BOSMOXKHOCTD IIPUMeE-
HEHUs pa3paboTaHHBIX MOJCIBHBIX ITOAX0J0B K OIIMCAHUIO
YaCcTOTHl MyTUPOBAHHUS B OTIEJIBHBIX TeHAX OakTepuid Es-
cherichia coli. Ha npumepe perymsroproro lacl-moxyca

Biiok-cxema MOJICJIIN UHAYIIUPOBAHHOTO MYTALIHUOHHOTI'O IIPOLL

MyTareHes3a IpHu yIbTpa(HrOIeTOBOM OOIYyYSHHH C TIOMO-
LIBIO IOCTPOEHHOM Monenu. IIpu onpeneeHHbIX 3HaUEeHU-
SIX BXOJTHBIX TTaPAMETPOB BBISIBIICHO COBITAJICHUE PE3yIbTa-

€cca B 6aKTepI/IaJ'ILHLIX KJIETKaX U pe3yJIbTaTbl pac4€TOB

uv
‘ RecA LexA DE
DNA  UVD ssDNA € LA
-——u !
iR &
UmubD_ UmuD Jmub,C SSB
2\ / RecA*
= — 03— =
UmuDD® UmuC  UmuDD'C \ / M
&> S e m/ Pol I
o — L
UmuD™ - youpy, UmuD',C  PolV Mutr
LexA PolV

(e
S

200

lacI mutants per 10° cells

A block diagram of the model of the induced mutation process in bacterial cells and calculation results

on the basis of the developed model. For some certain val-
ues of the input parameters, the modeling results fit the ex-
perimental data. A series of numerical experiments were
conducted to study the model sensitivity to parameter vari-
ation. The calculation results are analyzed.

Using the model to plan radiobiological experiments is
of great interest. It would allow a correct choice of experi-

mental parameters and prediction of experimental results.
The full cycle of experimental and theoretical research on
the mutagenic effect of radiations with different physical
characteristics on microorganisms repeatedly won the
JINR Prize and was published in the world’s leading
scientific journals.
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TOB MOJICTIMPOBAHUS C IKCTIEPUMEHTATHHBIMH
naHHeIMU. [IpoBenieHa cepust YMCIECHHBIX KC-
TIEPUMEHTOB C IIEJIBI0 UCCIICTOBAHNS TyBCTBHU-
TEJIBHOCTH MOJIEJN K BapUallMy MapamMeTpoB.
[Ipoanann3upoBaHbl Pe3yNbTaThl PaCUCTOB.

Bonbiioi uHTEpEC NPEACTABIISAET UCIIOJIb-
30BaHUE MOJENH IPH IMJIAHHPOBAHUHU PATHO-
OMOJIOTMYECKMX IKCIIEPUMEHTOB, YTO I03BO-
JUT OCYIIECTBIIATh KOPPEKTHBIM BBIOOP mapa-
METPOB IKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUH, a
TaK)Ke IPOrHO3UPOBATh 0KUIAEMBIE PE3yIIbTa-
TBI IPOBOIUMBIX paboT. Bech nuki skcnepu-
MEHTAJIBHBIX U TEOPETUYECKUX UCCIIEA0BAHUM
MyTareHHOTo ACHCTBUS U3ITyUCHHH C pa3HbIMU
(U3NUECKUMH XapaKTePUCTHKAMH Ha MHUKPO-
OpraHu3Mbl OBLT HEOJHOKPATHO YIOCTOCH
mpemuit OMSU u omyOnmKoBaH B BEIYIINX
MEXyHApOJHBIX HAy4HBIX JKypHajax.
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H. A. Konmoesas, X. T. Xonmypoooe

DYHKIMOHAJIbHBIN
U CTPYKTYPHBIN aHAJIU3
KU3HEHHO Ba:XKHOU kuHa3bl CDK

B rpymme paguannoHHON reHeTHKH HU3IINX dyKapuoT Jlaboparo-
pHUH pagraioOHHON OMOJIOTHH BEAYTCsl pabOTHI MO N3YyYCHUIO TCHETH-
YECKOTO KOHTPOJIS UyBCTBUTEIBHOCTHU KIIETOK JIPOX¥OKEH K paauariyy.
CosmecTHO ¢ MHCTHTYTOM MOJIeKysipHO# reneTnku PAH Obuin Bbie-
JICHBI MYTAIlMW M OIPEAEJICHBI TEHBI, yYaCcTBYIOIINE B PETYISIUN pa-
JMOYYBCTBUTEINBHOCTH W TEHETHUYECKOW cTabmiubHOCTH. Cpenmu HHUX
HauboIiee BaXXHBIMH OKazanuch reasl CDC28, NETI w HFI1, xonmupyto-
IIMe KOMITOHEHTHI ()ePMEHTATUBHBIX KOMILIEKCOB (XUMHUYECKU MOJIH-
¢unupyromue OeIKU-cyOCTpaThl), KOTOPhIE YYacTBYIOT B JKH3HEHHO
Ba)KHBIX KJICTOUHBIX mpomneccax. [lokazaHo rurefioTporHoe mpossie-
HHUE MYyTaIiii B TEHE KJIFOUEBOTO PETYIISITOPA TPOXOXKICHUS KIIETOYHOTO
[UKJIa [HUKJIMH-3aBUCUMON TpoTerHKnHa3bl CDC28, Hapymaonmx
MIPOXOXKACHUE KJIICTOUYHOTO IIMKJIA, PETapalfio U YeKIOHHT-KOHTPOIIb,
YTO BEAET K IOBBIIMICHUIO PAJHOYyBCTBUTEIBHOCTH M BO3PACTAHUIO
MyTtarenesa [1]. M3ydenne miaeHoTpOMHBIX MPOSBICHUNA TPOXKIKEBBIX

N. A. Koltovaya, Kh. T. Kholmurodov

Functional and Structural
Analysis of the Vitally Important
CDK Kinase

The Group of the Radiation Genetics of Lower Eukaryotes at the
Laboratory of Radiation Biology (LRB) studies the genetic control of
yeast cell radiosensitivity. In collaboration with the Institute of Molecu-
lar Genetics (the Russian Academy of Sciences), mutations were isolat-
ed and genes were determined which participate in the regulation of ra-
diosensitivity and genetic stability. Among them, the CDC28, NET1I,
and HFI1 genes, which encode the components of the enzymatic com-
plexes (modifying chemically the substrate proteins), turned out to be
the most important. These complexes participate in essential cellular
processes. A pleiotropic manifestation of mutations was experimentally
observed in the gene of the key regulator of the cell cycle progression of
the cyclin-dependent protein kinase CDC28. These mutations disturb
the cell cycle progression, repair, and checkpoint control, and, as a con-

kg8 ____________________________________________________




e R Ll VL0 02D S (O I A g EEEEEEEEEEEE—————_—_—_—_—_=_-y

AT THE LABORATORIES OF JINR

MyTanmuid cdc28 aKTyaabHO, TIOCKOJIBKY B KIIETKax
YeJI0BeKa HapyIeHus! PyHKIIMOHUPOBAHHS TOMOJIOTHYHOI
KHMHa3bl MPUBOJST K 3JI0KAYECTBEHHOMY IEPEPOKIACHHUIO
KJICTOK.

OnHUM U3 HEePCIEKTUBHBIX HANpPaBICHUH HCCIen0Ba-
HUH TPYMNIbl SBISIETCS KOMIBIOTEPHOE MOJICIHPOBaHME
CTPYKTYpbI porckeBor kuHa3sl CDC28 u roMosoruuHoi
kuHa3bl yenoBeka CDK2, ocyiiecTBisieMOe COBMECTHO C
CEKTOPOM  KOMIIBIOTEPHOTO MOJEIHPOBaHUs. AHAIN3
CTPYKTYPBI O€JIKa O3BOJISIET IOMOIHUTH TeHETHUECKUE HC-
CJIC/IOBaHUS IOHUMAaHNEM TOTO, KaKHe M3MEHEHHS CTPYK-
TYpPBI BBI3BIBAIOT T€ WJIM MHBIE MyTalllU M ToUeMy Oellok
¢yHkunonnpyer Menee d¢¢extuBHO. Kpome Toro, mo-
CKOJIBKY TIOJIy4YaTh W M3y4YaTh MYyTaHTHbBIC ()OPMbI KHHA3bI
YeJI0BEKa 3aTPyAHUTEIBHO, MOKHO HCITOIb30BaTh B Kaue-
CTBE MOJICJIFHONH TOMOJIOTHUHYIO KHHA3y JIPOXOKEH.
AHanu3 KpUCTAUIMYECKUX CTPYKTYP KaTaTIUTHIECKUX
CyOBEMHUI] KWUHA3 I0Ka3aJ, YTO OHU HMEIOT CXOXYIO
CTpYKTYpY (pHuc. 1).

Kpucramnuyeckas CTPyKTypa KHHA3bl —4eJIOBEKa
CDK2 xopor1o n3ydeHa u CIyKHUT MOJEIBIO KHHA3, B TOM
ymcne U s apoxokeBoit kuHassl CDC28. benkopas more-
kyna CDK2 cocrout u3 ofHO# nonunentuaHon nenu (298
aMHMHOKHCIIOT), 00pasyromeil KOMIIAKTHYIO CTPYKTYpY,
YIaKOBaHHYIO B JIBa «KyJlaka»: N-KoHIEBOU (ocT. 1-85),

CBEPHYTHIN B B-JIUCT, COCTOSIINI U3 5 aHTUTIAPAIUICTBHBIX
p-uureit (f1-f5) U emMHCTBEHHOW OOJBIION CIHUpPATH
(al), n 6onee xpymubri C-xoHmeBoit (ocT. 86—298), mo
NPEUMYILECTBY COCTOSIIUUN U3 a-cniupaneid. Katanuruue-
CKasl aKTHBHOCTH (pepMEHTA 3aKII0YaeTcs B mepenade (oc-
(aTHOI1 rpynmel ¢ Mostekyasl AT® Ha GeTKOBYIO MOJICKYITY
cyoctpara. Kunasuenii caift csa3piBanns AT® mokanmso-
BaH B TIIyOOKOH IIENH MEXAY «KylTakaMm». AKTHBHOCTB
KHHAa3€ MPUAACT CBA3BIBAHUE CO CICIU(UISCKUMH OeKa-
MH, TaK Ha3bIBAEMBIMU [TUKIMHAMH. [IMKINH CBSA3BIBaETCA
C OJIHOW M3 CTOPOH KaTaJIUTHYECKOM eI, B3auMOJICH-
cTBys ¢ obommm «kymakamm» CDK2. Karammruueckas
cyosemuanna CDK2 umeer nomeH BONM3M aMHHO-KOHIIA
(¢ -criupane), usBecTHbI kak MoTtuB PSTAIRE (oct.
45-56 — CDKZ2, ocrt. 52-58 — CDC28). MyTaruu B 3TOM
ydacTKe HapyMIaloT CBS3BIBAHHE C IUKIWHOM. T-TIeTis
(oct. 152—-170 — CDK?2), 610kupyromas BX0OI B KaTaJIHTH-
YEeCKYIO IIeSTb B MOHOMEPHOH HEaKTHBHON (pOopMe KHHA3BI,
TaK)Ke CBA3aHA C MUKIMHOM. JTO B3aWMOJCIICTBHE MEHEE
cuibHOe 1o cpaBHeHnio ¢ PSTAIRE, Ho HeoOxomuMo Jist
crabumm3armu  komriekca. llomnas aktumBamuss CDK
00BIYHO TpeOyeT IBYX COOBITHI — CBSI3BIBAHUSA C IIHKIH-
HaMH W Tnocaexnyromero ¢ocdopmmmposanus (T160 y
CDK2, T169y CDC28). Karanutndaeckue octatku u T-1e-
st CDK2 monmBepraioTcsi CUIBHBIM KOH()OPMAITMOHHBIM

sequence, they lead to higher radiosensitivity and increased
mutagenesis [1]. Research on the pleiotropic manifesta-
tions of the yeast cdc28 mutations is topical, because disor-
der in the functioning of a homologous kinase in human
cells results in their malignant transformation.

Modeling the structure of the yeast CDC28 kinase and
human homologous CDK2 kinase, which is conducted
jointly with the Computer Modeling Sector of the LRB,
presents a promising field of research. The analysis of the
protein structure allows genetic research to be added by un-
derstanding which kinds of structure changes lead to spe-
cific mutations and why the protein functions less efficient-
ly. Besides, as it is rather difficult to obtain and study mu-
tant forms of a human kinase, it is possible to use the
homologous yeast kinase as a model. An analysis of the
crystal structures of the catalytic subunits of kinases
showed that they have a similar structure (Fig. 1).

The crystal structure of the human CDK2 kinase is
well studied and used as a model of kinases, including the
yeast CDC28 kinase. CDK2 consists of one polypeptide
chain (298 amino acids), which forms a compact struc-
ture packed into two lobes: the N-terminal (res. 1-85),
which is folded into a § list that consists of five anti-

parallel 3 strands (1-35) and the only large coil (¢1), and
the larger C-terminal one (res. 86—298), which consists
mainly of « coils. The catalytic activity of a ferment con-
sists in the transfer of the phosphate group from an ATP
molecule to the protein substrate. The kinase site of ATP
binding is localized in the deep cleft between the lobes. The
kinase is active when it is bound with specific proteins —
the so-called cyclins. A cyclin, as it is interacting with both
lobes of CDK2, gets bound with one of the sides of the cat-
alytic cleft. The CDK2 catalytic subunit has a domain near
its amino end (the «; coil), which is known as the
PSTAIRE motif (res. 45-56: CDK2; res. 52-58: CDC28).
Mutations in this section disturb cyclin binding. The T loop
(res. 152—170: CDK2), which blocks the entrance to the
catalytic cleft in the non-active monomer form of the ki-
nase, is also bound with the cyclin. This interaction is
weaker than PSTAIRE but is necessary to stabilize the
complex. The full activation of CDK usually requires two
events: the kinase binding with cyclins followed by phos-
phorylation (T160 in CDK2 and T169 in CDC28). The cat-
alytic residues and the T loop of CDK?2 undergo strong con-
formational changes as a result of the kinase binding with a
cyclin and T160 phosphorylation in the T loop. These
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HM3MEHEHUSIM B PE3yJIbTaTe CBA3BIBAHUS C IUKIMHOM U (OC-
(dopunmuposaruem T160 B T-memire. DT H3MEHEHUS OTBET-
CTBEHHBHI 3a yBenndeHue aktuBHocTd B 40 000 pa3. Axktu-
BallMsl KMHA3BI IPOUCXOANUT B pe3yIbTaTe KOH(POPMAIIHOH-
HbIXx m3MeHeHWH B PSTAIRE-cmupanm, mpuBogsmux K
CIBUTY aKTUBHBIX OCTaTKOB, OJJTHOBPEMEHHO CO 3HAUUTEb-
HBIM MPOJIBIYKEHHEM T-IeTIIH, BHICBOOOKIAIOIIEMY Kara-
JUTUYECKYIO 1Ienb. B3aumoneicTBue HUKIMH-T-IETIs
Tak)Ke BBI3BIBACT M3MEHEHME mojioxkeHus 1160, nemas ero

6onee mocTymHBIM cyOcTparoM it (HochOopHuIHpoBaHUS
kuHa3oi CAK. [logaBiieHne akTHBHOCTH KMHA3bI IPOUCXO-
JIUT TIpU CBs3bIBaHUM ¢ Oenkamu-uHruoutopamu (CKI) u
unrubupytomem Qocpopunuposannu (T14 u Y15 y
CDK2, T18 u Y19 y CDC28). Takum 0Opa3om, KaTaIuTH-
yeckas cyobeaunauiia CDK ydacTByeT B MHOTOUHCIICHHBIX
Oestok-OenkoBbix B3aumoneiictBusix: CDK-—cyb6cerparsl,
CDK-muxmmnbl, CDK-—xunazel  (dochopmmmpyroniie
T169 u Y19, CAK u SWEI coorBerctBenHo), CDK—doc-

Puc. 1. Monens kuna3el CDK2 u nukinuna A. YkazaHbl HO3UIMU UCCIIEyEMbIX aMUHOKUCIOTHBIX ocTaTkoB G16 B G-nietiie Maoro jgome-
Ha, R274 B 6onbmiom gomere u T160 B T-netiie 60IbII0I0 JOMEHA KMHA3BI

Fig. 1. Amodel of the CDK2 kinase and cyclin A. The positions are shown of the studied amino acid residues G16 in the G loop of the small
lobe, R274 in the large lobe, and T160 in the T loop of the large lobe of the kinase

changes are responsible for a 40,000-fold increase in ki-
nase activity. The kinase is activated as a result of confor-
mational changes in the PSTAIRE coil, which lead to a shift
in the active residues simultaneously with a significant ad-
vancement of the T loop opening the catalytic cleft. The in-
teraction between the cyclin and T loop also leads to a
change in the T160 position, making it a more available
substrate for phosphorylation by the CAK kinase. Kinase
activity is suppressed when it gets bound with inhibitor
proteins (CKI) and under inhibiting phosphorylation (T14

and Y15 in CDK2; T18 and Y19 in CDC28). Thus, the cat-
alytic subunit of CDK participates in numerous protein—
protein interactions involving CDK substrates, CDK cy-
clins, CDK kinases (phosphorylating T169 and Y19: CAK
and SWEI, respectively), CDK phosphatases (dephospho-
rylating Y19: MIH1), CDK inhibitor (CKI), and, finally,
CDK-ATP. Besides, it is known that the catalytic subunit of
the CDC28 kinase also interacts with CKS/ gene product.
This complex is detected in the promoter region, and
CDC28 kinase activity is not needed for its functioning.
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(atassl (nepochopmnupyromas Y 19-MIH1), CDK-unarn-
outop (CKI) u, nakonen, CDK-AT®. Kpome Toro,
W3BECTHO, YTO KAaTAJUTHYCCKAs CYObCAMHHUIIA KUHA3BI
CDC28 B3aumoneicTByeT eue ¢ npoaykrom rema CKSI.
OTOT KOMIUIEKC 0OHAPYKUBACTCSI B MPOMOTOPHOM obiac-
TH, ¥ JIJIs1 €10 (DYHKIIMOHUPOBAHUS HE HY)KHA KHHA3HAs aK-
tuBHOCTH CDC28.

B Hammx #cCIeqOBaHHMIX HCIOIb30BAaHbI aMHUHOKH-
CJIOTHBIC 3aMCHBI, HIMCIOIIHUE IICHOTPOITHBIC TIPOSIBIICHUS B
JIPOXOKEBBIX KieTKax cdc28-srm [Gly20Ser] u cdc28-13
[Arg283GIn]. Myrauusi cdc28-srm npexacrasisier coOon
3aMEHY TPEThEro INHIMHA B KOHCEPBATHBHOM MOCIIEI0BA-
tenbHOCTH GXGxXG B Tak Ha3biBaeMoii G-0oraroii rerie B
MaJoM JOMEHEe KHHA3HOW CyOBeIMHUIIBI U pacloaraeTcs
Harpotu T-1eTiu B 00JIbIIOM IOMEHe KUHA3HOH cyObein-
HULBL. MyTams cdc28-13 nokanu3oBaHa B 0OJIBIIOM J0-
MEHE KWHA3bl U YJAJICHA OT y4acTKa B3aMMOJICHCTBHS C

uuimHoM u  AT®. HecmoTps Ha yCTaHOBIEHHYIO
BO)XHOCTB, posib G- u T-neTens n3yueHa HeJJ0CTaTOYHO.

B nponecce M/I-moenupoBaHust CTPYKTYpPbl KUHA3BI
yenoBeka CDK2 (naruBHbII Oenok: Mozens ) ¢ 3amenamu
cootBercTByromux amuHokucinor CDK2-Glyl6Ser (my-
TaHTHBIN Oemok: monens 1) m CDK-Arg284GIn (MmyTaHT-
HbII Oenok: monens [II) ananu3upoBanu HAHOCEKYHTHYIO
quHaMuKy jaBrokeHust komruiekca CDK2/nuknun A/AT®.
Ha puc. 2 npuBeneHbl BaKHbIE CTPYKTYpPHBIE JIEMEHTHI
CTaOMIM3UPOBAHHON KUHA3BI U HATUBHON M MyTaHTHBIX
¢opm. Buano, yro dopma wu gokamusamus T-merid
(Thr160), G-nenu (Gly/Ser16) u PSTAIRE-nocnenosa-
TEJIFHOCTH Pa3IM4aloTcsi BO BceX Tpex Qopmax. Takum
00pa3oM, MoKa3aHO BIHSHUE UCCIEIYEMBIX aMHHOKHCIIOT
Ha koH(popmanuio kuHazsl CDK2, mnposmistomeecs B
BO3pacTaHuu paccrosiHust Mmexay G- u T-nemisamu B
COOTBETCTBYIOLIMX MyTaHTHBIX (opMax.

Puc. 2. Ctpykrypa HatuBHOU (Mozeins ) u myranTtHbIx (Mogenu I n IIT) hopm xuHa3bI

Model I Model II Model 111
Arg274 Arg274
; Gln274
g, 3 Serl6 :ibgn Glylo
( A 3 Lo, Yol
i e
: PSTAIRE £ T
g e Thr160 - PSTAIRE
Thrl60

Fig. 2. The structure of the native (model 1) and mutant (models II and III) kinase forms

In our research, amino acid substitutions have been
used that have pleiotropic manifestations in cdc28-srm
[Gly20Ser] and cdc28-13 [Arg283Gln] yeast cells. The
cdc28-srm mutation consists in replacing the third glycine
in the conservative sequence GxGxxG in the so-called
G-rich loop in the small domain of the kinase subunit and is
located against the T loop of the large domain of the kinase
subunit. The cdc28-srm mutation is localized in the large
domain of the kinase and is held away from the site of ki-
nase interaction with a cyclin and ATP. Despite the estab-

____________________________________________}K}]

lished importance, the role of the G and T loops is poorly
studied.

In molecular dynamics modeling of the human CDK2
kinase structure (the native protein: model I) with substitu-
tions for the respective amino acids: CDK2-Gly16Ser (a
mutant protein: model II) and CDK-Arg284GIn (a mutant
protein: model III), the nanosecond dynamics was studied
of the CDK2/cyclin A/ATP complex progression. Figure 2
shows important structure elements of a stabilized kinase in
its native and mutant forms. It is seen that the shape and lo-
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[Tomy4eHHbIE pe3yIbTaThl MOKAa3bIBAIOT, YTO MYyTAIUH
JIeCTaOUIN3UPYIOT JIOKAIbHYIO CTPYKTYpY B obnactu T-1ie-
. Myranus Arg284 - GIn284 B ynanennoi C-kone-
BOIf 0OnacTu uMeeT Oosiee BEIPaKCHHBIA dPPEKT U IPUBO-
JIWT K pa3phIXJICHUIO CTPYKTypsl KnHa3sl CDK2 n yBennye-
HUIo pacctostHuA Mexay G- u T-netnmamu [2, 3]. OTmetum,
YTO UCCJIEOBAHUS YETBEPTUUHON CTPYKTYPhl HATUBHOTO U
MYTaHTHBIX OeKOBbIX KomruiekcoB CDK?2 siBnsirorest mep-
CIIEKTUBHBIMU C TOYKH 3pEeHUs Iu3aiiHa jexapcts. Hano
UMETh B BUJY, YTO BBIIBJICHHbBIC CTPYKTYpPHbIC U3MEHEHUS
CDK2 moryTt uMeTh OoJiee BEIpaKCHHBIH XapakTep y My-
TaHTHBIX (hopM poxkokeBor KnHa3el CDC28, st KoTophIX
1 OBIIO TTOKa3aHO (PEHOTUIHYECKOE TposBieHHE. [lorToMy
BE/lyTCsl pabOTHI MO MPSMOMY MOJICITHPOBAHUIO JIPOXKIKE-
BOI KMHa3bl M COOTBETCTBYIONINX MYTaHTHBIX (OPM.

CrnHCcoK JUTepaTyphl

1. Kaowvuuesckaa E. IO., Konmosas H. A. Ydactue T€HOB
SRM5/CDC28, SRMS/NETI1, SRM12/HFI1 B 4eKIOWHT-KOHTPOJIE
y npoxokeit Saccharomyces cerevisiae // Tenetuka. 2009. T. 45,
Ne 4. C. 458-470.

2. Xoamypooosg X. T., Konmosas H. A. M]l-monenupoBaHue
kuHaszpl CDK2-nmknun A: BiusHue 3aMeHbl amuHokucenot Gly16
->Serl6 n Arg284 ->GIn284 Ha xoH(pOPMAINIO KHHA3HON CyOb-
enuaune! // buopumsuka. 2009. T. 54, Beim. 6. C. 999—-1004.

3. Kholmurodov Kh., Koltovaya N. Molecular Dynamics
Study of the CDK2-cyclin A Interface in the Kinase Gly16Ser and
Arg274GlIn Mutants // III Intern. Workshop «Molecular Simula-
tion Studies in Material and Biological Sciences»
(MSSMBS’2008). N.Y.: Nova Sci. Publ. Ltd., 2009.

calization of the T loop (Thr160), G loop (Gly/Ser16), and
PSTAIRE sequence differ in all three forms. Thus, the in-
fluence is shown of the studied amino acid on the CDK2 ki-
nase conformation, which is seen as an increase in the dis-
tance between the G and T loops in the corresponding mu-
tant forms. The obtained results indicate that mutations
disturb the local structure around the T loop. In the remote
C-terminal area, the Arg284 - GIn284 mutation has a more
pronounced effect and leads to the loosening of the CDK2
kinase structure and an increase in the distance between the
G and T loops [2, 3]. It should be noted that research on the
quaternary structure of the native and mutant CDK2 protein
complexes is promising for the development of medicine. It
should be remembered that the revealed structure changes
in CDK2 can be more pronounced in mutant forms of the
yeast CDC28 kinase: it is with such forms of the kinase that
a phenotypic display was shown. Direct modeling of the
yeast kinase and corresponding mutant forms is underway.
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Cepreii Huxosraesuu BEPHOB
(11.07.1910 - 26.09.1982)

BepuoB Cepreti HwukoaaeBu4
(Poccusy) — dusuk, axkagemuk AH
CCCP (1968). Oxonuna AeHHHTpa-
CKHH TIOAUTEXHHUYECKHH MHCTHUTYT
uM. M. U. Kaaununa (1931). Aaype-
at I'ocynapcrBenHo# npemuu (1949),
AenuHcko# mipemuu (1960), Tepoit
Comnaauctudeckoro Tpyna (1980).

Bynyun crynenroMm, C. H. Bep-
HOB HaumnHaeT paboratsk B PagmueBom
uncturyre AH CCCP, kyza 1o oKoH-
YaHUH MHCTUTYyTa IIOCTYIIaeT B acIIu-
pauTypy. Cdepa MHTEPEeCcoOB MOAOIO-
ro COTPyAHHMKa — KOCMHYECKHE
Aydd. OTOH TeMe IOCBLIIEHBI €ro
repBBle Hay4yHbIe paborel. B 1935 r.
OH 3alllUTHA KaHIUOATCKYIO AUCCEP-
Talyio Ha TeMy «M3ydeHne KocMude-
CKHX Ay4el B cTpaTocdepe IIpH IIOMOIITH PaIHO30H-
noB». Pazpaborka C. H. BepHOBBIM HOBOTO MeTOAA
crpaTocPEepPHBIX HCCAEIOBAHHUM 3aMHTEpPecoBasa
C. 1. BaBuAOBa, U OH IPUTAACHA €TO B IOKTOPAHTY-
py ®UAH 1A TIPpOAOAXKEHUS HCCAEIOBaHULA
KocMHuUuecKux aydeii. B 1935 r. moaomoilt yueHBIM
nepeesxkaeT B MOCKBY.

YCcoBepIIEHCTBOBAB METO/, CTPATOCHEPHBIX U3-
MepeHuH Ha mapax-3oHzax, C. H. BeproB nposea
yCIIEIIHbIE HCCAE€OOBAHUS IIIUPOTHOTO dpdekTa
KocMHuYecKUx Aydel (1936-1938). OkcrieprMeHTEI B
crpaTrocdepe IIOKa3aAH, YTO Ha 9KBATOPE IIOTOK da-
CTHIL KOCMH4YECKHX quef/i MEHBIIIE, YEM Ha BBICOKHX
IEpoTax. ITo 03HA4YaA0, YTO MarHUTHOe Itose 3e-
MAU OTKAOHSIET KOCMHYECKHE YaCTHUIIbI U, CAEI0Ba-
TEABHO, OHU ABALIOTCA 3apPA?KEHHBIMH.

B 1943 r. C. H. BepHOB nepexonuT Ha paboTy B
MockoBckuit TOCYAApPCTBEHHBIH  YHUBEPCUTET
(MI'Y), roe paboTaeT cHadara B KadecTBe IIPoecco-
pa Kadeapbl aTOMHOI0 gApa U pagloaKTHBHBIX H3-
AY4YEHUH (PU3HYIeCcCKOro hpakyAbTeTa, a 3aTeM 3aBe-
OYIOINM Kadeapod KOCMHYECKHX Aydel Ha TOM Ke
daxyarrere. ITocae obpazoBanusg B 1946 r. Hayu-
HO-HCCA€0BATEABCKOT0 HMHCTUTYTA SAAEePHOH pusm-
ku (HUUS D) oH cTaa 3aMeCTHUTEAEM OUPEKTOPA UH-
cruryra. C 1960 r. u o mocaegHUX OHeM cBoel
xku3Hu C. H. BepuoB — nupekrop HUUAD MI'Y.

C 1946 r. C. H. BepHOB peltaeT 3aa4y IIOTAO-
IMEHNA IIEPBUYHBIX IIPOTOHOB U I'€HEPAIIUXU BTOPHUY-
HOM KOMIIOHEHTBI KOCMHYECKHUX Ay4€H, B 4aCTHO-
CTU, DAEKTPOHHO-(POTOHHOH. [Iad ITPOBENEHUS HC-
CA€lOBaHUM [OA €ro PyKOBOACTBOM  OBbIAH
pas3paboTaHbl HOBBIE YHUKaABHBIE IPHUOOPHI, U, KO-
roa B 1947 r. B Poccuu ObIAM IIPOBECHBI IIepPBbIE
zanycku Oasamctudeckux paxetr, C. H. BepHoBy

______________________________JFi

Sergei Nikolaevich VERNOV
(11.07.1910 - 26.09.1982)

Vernov Sergei Nikolaevich (Rus-
sia) — physicist, Academician of the
Academy of Sciences of the USSR
(1968). Graduate of the Leningrad
Polytechnic Institute named after
Kalinin (1931). Laureate of the State
Prize (1949), the Lenin Prize (1960);
Hero of the Socialist Labour (1980).

S. N. Vernov started to work at
the Radium Institute of AS USSR
when he was a student; he took
postgraduate courses there after
graduating from the Leningrad
Polytechnic Institute. He became in-
terested in the problem of cosmic
radiation and devoted his first pa-
pers to this topic. S. N. Vernov de-
fended his candidate thesis (1935)
in the theme «Studying Cosmic Rays in
Stratosphere Using Radio-Probes». S. I. Vavilov was
intrigued by the new method of research in strato-
sphere worked out by S. N. Vernov and invited the
young scientist to attend PhD courses at the Lebe-
dev Physical Institute of AS USSR and continue his
studies of cosmic rays. In 1935 the young scientist
moved to Moscow.

Having improved the method of stratosphere
measurements in balloon probes, S. N. Vernov con-
ducted successful research of the latitude effect of
cosmic rays (1936-1938). The experiments in
stratosphere showed that the particle flux of cosmic
rays is smaller in the equator than in higher lines of
latitude. It meant that the magnetic field of the
Earth deflects cosmic particles and, consequently,
that they have charge.

In 1943 S.N. Vernov started his work at
Moscow State University where at first he worked as
a Professor at the chair of atomic nucleus and ra-
dioactive radiation of the physics department, then
as Head of the chair of cosmic rays of the same de-
partment. After the Scientific Research Institute of
Nuclear Physics (SRINP) was established in 1946 he
became Deputy Director of the Institute. From 1960
until his last days S. N. Vernov served as SRINP
MSU Director.

In 1946 S.V.Vernov started studying the prob-
lem of primary protons absorption and generation
of the secondary component of cosmic rays, in par-
ticular, the electron-photon one. Unique new de-
vices were developed under his guidance; when in
1947 the first startups of ballistic rockets were held
S. N. Vernov managed to obtain permission to in-
stall his devices in two rockets. Those startups can



e 100 e T 0 GO I PO 1

TO THE CENTENARY OF BIRTH

YAAAOCH IIOAYYUTH Pa3pelleHHe Ha yCTAHOBKY CBO-
ell anmapaTypbl Ha ABYX pakeTax. OTH 3allyCKHU
MOXKHO paccMaTpHUBaTh KaK IIepBble B Hallel
CTpaHe 3aIlyCKU Ieo(PU3NIeCKUX PaKeT.

B mocaenyromye ronpl IyCKU pakeT C HAyYHBIM
obopynoBaHuEM ITPHOOPEAH PETYASIPHBIH XapaKTep.
AHaAn3 TIOAYYEHHBIX IIPH 3TOM [JAHHBIX II03BOAHA
C. H. BepHOBy caeaaTh (QyHAAMEHTAABHBIH BBIBO
O IOCTOSIHCTBE IIOTOKA KOCMHYECKHX Ay4el B HH-
TepBase BbIcOT S0-100 KM Ha[ ITOBEPXHOCTHIO 3e-
MAH, YKa3aTh BEPXHUHN IIpefeA HHTEeHCUBHOCTH KOC-
MHUYECKHX raMMa-KBaHTOB, U3MEPUTh HOHU3UPYIO-
IIIyIO0 CIIOCOOHOCTE IIEPBUYHBIX YACTHIL.

[luk TBOPYECKOM M HAYYHO-OPTaHU3AILIMOHHOH
neareapHoctu  C. H. BepHoBa  mpuireaca  Ha
1950-e rr. Kocmuyeckue AyYH HAaYWMHAIOT HHTEPEeCo-
BaTh €ro KakK CPEACTBO U3YIECHHUS APYTUX OOBEKTOB:
MEXKIIAAQHETHOM cpenbl, COAHEYHOH akTUBHOCTH. C
HA4aAOM «CIIyTHHKOBO# 3pbI» 3Ta 00AACTH UCCAEIO-
BaHUH CTAHOBUTCH AAT HETO OCHOBHOH. Ha Tpetbem
HCKYCCTBEHHOM cryTHUKe 3emau (1958) 6w1a ycra-
HOBAEH ITPHOOP HOBOTO THUIIA HA OCHOBE CIIMHTHAAS-
IUOHHOTO CYETYHKa, UMEBIIHI MHOTOIIEAEBOE Ha-
3HAYEHHE, YTO II03BOAHAO OOHAPYKUTH CTAIlMOHAP-
HYI0O 30HY BBICOKONM HHTEHCHBHOCTH H3AYYEHHS B
IOASIPHOM obAacTu 3eMAU U paciuIundpoBaTh ee COoC-
TaB: SAEKTPOHBI C JHEPrUel, MOCTUraBlIel COTEH
K3B. 9T0 66100 IEPBOE OOHAPYKEHHE BHEIIIHETO pa-
JUAIIMOHHOTO I1osca 3EMAH.

HccaemoBaHUs pagUallMOHHBIX IIOSCOB 3€MAH,
IpoBoauBIIHecd oA pyKoBoacTBoM C. H. BepHoBa
[0 TIOCA€HUX AET €T0 KHU3HHU, II03BOAHAUN IIOAYIUTH
MHOTI'O PE3yABTATOB, LIEHHBIX KaK OAd HAayKH, TakK U
JASI TIDAKTHKU. BBIAO OOHApPy>KEHO SBACHHE CTOKa
4acTHI] pagUalliOHHBIX IIOSCOB B palioHaxX MAaHe-
TapHBIX MArHUTHBIX aHOMaAui B IOxkHOU ATAaHTH-
ke. MccaemoBaHbl U BBIIBAECHBI I€TaAN PA3AHMYIHBIX
IIPOLIECCOB: 3axBaTa YacTHIl, UX YCKOPEHUd, CBA3U
BBICBIIIAHUA YACTHUL] C PA3ANYHBIMU BO3MYILEHUAMU
MarHuToCc(eprl U fazke C HCKyCCTBEHHBIM BO3AeH-
CTBHUEM HE€AOBEKa Ha paAuallHOHHBIE ITodca. Pe3yab-
TaTbl 3THUX OJKCIEPHMEHTOB II03BOAHUAHU CO34aTh
KOAMYECTBEHHYIO TEOPHIO PAJAHUAIIMOHHBIX ITIOSCOB
3eMAn u BoOOIIe paguallHl B OKOAO3EMHOM
KOCMHYECKOM IIPOCTPAHCTBE.

[Tpu3HaHHBIHA AHZEP COBETCKOM KocMoU3HUYe-
CKOM IIIKOABI, KpPYIHBIM OpraHu3aTop HayKH,
C. H. BepHOB 3a moABeKa aKTHUBHOM TBOPYECKOH
[eATEAPHOCTH BIIMCAA IPKHUE CTPAHUIIBI B HCTOPHIO
U3y4YeHUd KOCMHYECKHUX AydeH M  OCBOEHHUA
KOCMHYECKOTO IIPOCTPAHCTBA.

be regarded as the first launches of geophysical
rockets in our country.

Later, rockets with scientific equipment on
board were launched regularly. Based on the analy-
sis of the obtained data, S. N. Vernov could make a
basic conclusion on the permanent character of the
cosmic ray flux in the interval of 50-100 km above
the Earth, indicate the upper limit of the cosmic
gamma quanta intensity and measure the ionizing
property of primary particles.

The 1950s were the years of the peak creative
and scientific-organizational activities of S. N. Ver-
nov. He became interested in cosmic radiation as a
tool to study other topics: interplanetary medium,
solar activity. The «sputnik» era made this field of
research the main interest of the scientist. A device
of a new type constructed on the basis of a scintilla-
tion counter was installed on the third man-made
satellite (1958) that was of a multipurpose charac-
ter. It allowed the discovery of a stationary zone of
high-intensity radiation in the polar region of the
Earth and deciphering its composition: electrons
with the energy up to hundreds of keV. It was the
first discovery of the Earth’s external radiation belt.

The studies of the Earth’s radiation belts con-
ducted under the guidance of S. N. Vernov until his
last days made it possible to obtain many results
that were valuable both for science and for practice.
Scientists discovered the phenomenon of particle
outflow of radiation belts in the regions of planetary
magnetic anomalies in the South Atlantic. They
studied and found out the details of various
processes: particle capture, particle acceleration,
connection of dropout with different excitations of
magnetosphere and even artificial action of man on
the radiation belts. The results of those experiments
made it possible to develop the quantitative theory
of the Earth’s radiation belts and, in general,
radiation in near-Earth space.

S. N. Vernov was an acknowledged leader of the
Soviet cosmological-physical school, an outstand-
ing science organizer. In 50 years of his fruitful sci-
entific career he made bright discoveries in the
studies of cosmic radiation and space exploration.
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Muxaua I'puropsesuy MEIIIEPSIKOB
(17.09.1910 - 24.05.1994)

MemepakoB Muxama ['puropreBudY
(Poccust) — pusuk, YAEH-KOPPECIIOH-
nent AH CCCP (1953). Okonuna AeHHH-
rpafCcKui rocymapCTBEHHBIY YHUBEPCH-
TeT (1936). Aaypeat T'ocymapcCTBEHHBIX
npemutt (1951, 1953).

OKOHYUB C OTAHMYHEM AeHUHIpasi-
CKHH TOCyIapCTBEHHBIM YHHUBEPCHUTET,
M. T'. MewiepsKoOB B TE€YEHHE TPEX AET
IIPOXOAHA acCIHUpPaHTypy II0J PYyKOBOI-
crBoM mnpodeccopa U. B. KypuatoBa B
PamueBom uacTuTyTe AH CCCP. 31ece B
Te roabl coopyzxaacd nepsbii B CCCP
IIUKAOTPOH, HAYUHAAUCH IITHOHEPCKHUE
HUCCAEOBaHUsA B obAacTu (PU3UKH HEU-
TPOHOB H PaAHOXHUMHU IIPOAYKTOB HC-
KyCCTBEHHBIX IIpeBpallleHuil anep. Ero
Hay4HBbIe B3TASIABI KaK (pHU3HKa-9KCIIEPUMEHTATOPa
ObIAM C(hOPMHUPOBAHBI B aTMOC(EpPE IMTPOBOAUBIIINX-
C4 Ha BBICOKOM aKaJIeMHU4YE€CKOM YPOBHE HCCAEI0BA-
HUH, WHHUIIUHUPOBAHHBIX B. U. BepuHaackuw,
A. B. MbicoBckum, B. I'. XAOIMUHBIM.

ActimpantT M. I'. MemepakoB aKTHBHO BKAIO-
4HACS B paboTy 110 BBOAY B AEeHCTBHUE OMHOMETPOBO-
ro ITUKAOTPOHA (1938), B aKCIIepUMEHTAaX II0CAE 3a-
IIyCKa KOTOPOTO OH OOHAPYKHA CHABHYIO (PAYKTya-
IIMI0 BEAMYHH CedYeHUH pagualilMoHHOTO 3axBaTa
OBICTPBIX HEUTPOHOB C POCTOM MAaCCOBOTO YHCAA
anpa. PesyasraTel aTuxX uccaenopanuii M. I'. Mere-
PSKOB 0000IIMA B KaHOUOATCKOM [QUCCEPTAallUY,
yCIIeIHo 3auuieHHod uM B 1940 r. B ToM ke romny
OH BO3TAaBUA AabopaTopuio B PanmeBoM HHCTHUTYTE.

B nagaae Beauko#t OtTedyecTBEHHOH BOMHEI
M. I'. MeliepsikoB 10OPOBOABIIEM VIIIEA Ha (DPOHT.
ITocae paHeHHUsS U AeMOOHAM3AIIMH B Hioae 1942 r.
OH Be€pHyACd B PanueBpIi HHCTUTYT, HAXOAWUBIIIHHI-
c4 B 3BaKyallud B cTeHax KazaHCKOro yHUBeEpCHUTE-
Ta, U Cpasy BKAIOYHACH B paboOThI 10 aTOMHOM IIPO-
GaeMe.

B 1944 r., mocae mpopriBa 6A0Kaabl AeHUHTpa-
na, M. I'. MemepakoB ¢ COTpyAHHKaMH BOCCTaHa-
BAMBAaeT IIUKAOTPOH U ITPOBOAUT Ha HEM 00AydYeHHE
YPaHOBBIX OAOKOB B CBS3U C pa3paboTKOil 3aBOM-
CKOU TeXHOAOTHH BbINEACHUS IIAYTOHUS U3 ypaHa. B
TO K€ BPEMSI, UCIIOAB3YS ITUKAOTPOH KaK MaccC-Ce-
mapaTop C BeCbMa BBICOKO pa3pelIarieii crocob-
HOCTBIO, OH I[IPOBOAUT IIUKA 3KCIIEPHUMEHTOB IIO
OIIPENEACHUIO HM30TOIIHOI'O COCTaBa T'€AHs Pa3AUd-
HOT'O IIPOUCXOXKIEHUS.

B 1946-1947 rr. M. I'. MeliepgKoB B Ka4ecTBe
HayuyHoro 3kcriepra or CCCP npuHUMaeT y4acTHe B
pabore TexHUYECKOro KOMHUTeTa ATOMHOH KOMUC-
cuu OOH. Tlo Bo3Bpantenuu u3 CIIA on Ha3Ha4YaeT-
cd 3aMecTuTeAeM aupekTopa MHCTHUTyTa aTOMHOH
sHepruun (MockBa) U Hay4HBIM PYKOBOOUTEAEM pa-
60T 110 IPOEKTHUPOBAHUIO U COOPYKEHHUIO B paiioHe

______________________________|Fy

Mikhail Grigorievich MESHCHERYAKOV
(17.09.1910 - 24.05.1994)

Meshcheryakov Mikhail
Grigorievich (Russia) — physi-
cist, Corresponding Member of
the Academy of Sciences of the
USSR (1953). Graduate of the
Leningrad  State  University
(1936). Laureate of State Prizes
(1951, 1953).

Having graduated from the
Leningrad State University with
honours, M. G. Meshcheryakov
took postgraduate courses for
three years under the guidance
of Professor I. V. Kurchatov at
the Radium Institute of AS
USSR. At that time the USSR’s
first cyclotron was under construction and pioneer
research in neutron physics and radiochemistry of
products of the nuclei artificial transformations was
started there. His scientific views as a physicist-ex-
perimenter evolved in the atmosphere of academic
high-level research initiated by V.I. Vernadsky,
L. V. Mysovsky, V. G. Khlopin.

The postgraduate Mikhail Meshcheryakov en-
thusiastically joined the work on launching the
one-meter cyclotron (1938); in experiments after its
startup he discovered strong fluctuation of the
cross sections’ values of fast neutrons radiation
capture with the growth of the nucleus mass num-
ber. M. G. Meshcheryakov summed up the results
of those studies in his candidate thesis which he
successfully defended in 1940. The same year he
became chief of a laboratory at the Radium Insti-
tute.

When the Great Patriotic War broke out
M. G. Meshcheryakov volunteered to the front. In
July 1942, after being injured and demobilized, he
returned to the Radium Institute, which was evacu-
ated to Kazan University at the time. He immediate-
ly joined the research on the atomic problem.

When the blockade of Leningrad was breached
in 1944 M. G. Meshcheryakov and his colleagues
reconstructed the cyclotron and irradiated uranium
blocks at it in connection with the work-out of in-
dustrial technology of plutonium extraction from
uranium. At the same time, using the cyclotron as a
mass separator with a high resolution capacity, he
conducted a cycle of experiments to determine the
isotope composition of helium of various origins.

In 1946-1947, as a scientific expert from the
USSR, M. G. Meshcheryakov took part in the work
of the Technical Committee of the UN Atomic Board.
On his return from the USA, he was appointed
deputy director of the Atomic Energy Institute
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noceaka Boabirag Boara B Oymyuieit [lybHe KpyTi-
HEMIIIero B TO BPEMS YCKOPUTEAS — IIIE€CTUMETPOBO-
ro CHHXPOLHUKAOTpoHa (1949). M. I'. MemepakoB
ABASIACS OUPEKTOPOM OpPTaHU30BAHHOM Ha 0ase
CHHXPOIIMKAOTPOHA ['maporexHuyeckoi aabopato-
puH, I03XKe IoAy4uBIIell Ha3BaHue HMHCTHUTyTa
anepHbIx mpobaem AH CCCP, no 1956 r., Korzaa 3ToT
HHCTHUTYT BOIlleA B cocTaB OOBbeIUHEHHOTO MHCTHU-
TyTa SAEePHBIX UCCACTOBAHUH.

TanaHTAUBBIM  y4eHBIH u opraHusaTtop,
M. T'. MeliepssKOB PpyKOBOANA KPYIIHBIM HAy4YHO-HC-
CAEOBATEABCKUM MHCTUTYTOM Ha TEPPUTOPHU
CTPOSILIIETOCS TOPOAa, BHUKAS HE TOABKO B HAYYHBIE
IpoOAEMBI, HO U B IPOOAEMBI TPAIOCTPOUTEABCTBA.
OH 6bIA IEPBBIM, KTO OIIPEIEANA COLIUAABHBIN 00AUK
Ooynmyeit [y6HBI — ropoma ¢ ocoboii arMocdepoit
HEe3pUMO pPaboThI YeAOBEYECKOMH MBICAH.

C 1950 r. Hayunsle uHTepeckl M. I'. Meepsako-
Ba COCPENOTOYEHbl Ha HCCAELOBAHUH IIPOILIECCOB
CHUABHBIX B3aUMOAEeHCTBHUH HYKAOHOB IIPH BBICOKHX
sHeprugax. HUITMUPOBaHHBIN UM IIUKA HCCAEI0Ba-
HUU CTPYKTYPHI 4€p Ha IIydKax IPOTOHOB C 3HEP-
ruett 660 MaB npuBeA K OTKPBITHIO IBACHUH KAa-
CTepU3alluy B g4paxX U OKas3aa CyIleCTBEHHOE BAUS-
HUE Ha IIOCAENYIOIllee Pa3BUTHE PEAATHUBUCTCKOM
anepHod pu3ukyu. OpUTHHaAbHBIE PE3YABTATHI HC-
caemoBaHuit M. I'. MemepakoBa HOAYYHAM LIHMPO-
Ky U3BECTHOCTH U HAIIIAU BIIOCAE/ICTBUU ITOATBEP-
JKIEeHUE B paboTax yIeHbIX U3 APYTUX HAYIHBIX II€H-
TPOB.

dABasgsace ¢ 1954 r. nmpodeccopom MOCKOBCKOTO
rocymapcTBeHHoro yHuBepcutera, M. I'. Meiueps-
KOB OOABITIOE BHHMAaHHUE VIAEASA IIOATOTOBKE Hayd-
HBIX KaapoB. OH ObIA yaeHOM HaywyHoro coBera mo
HCIIOAB30BAaHUIO BBIYHCAUTEABHON TEXHHUKH U
CPeACTB aBTOMAaTH3allUd B 3KCIEePUMEHTAABHOH
anepHoi pusuke mpu OTAEACHUU IAePHON (PUIUKHU
AH CCCP, uaeHOM pPEAKOAAETUN KYPHAAOB «ATOM-
Had SHeprus», «InepHasa cdusukar, «Nuclear Instru-
ments and Methods», «®Pu3nka s3A€eMEHTAPHBIX Ya-
CTHUI] U aTOMHOI'0 gapa» U Ap.

B 1966 r. M. I'. MemiepsgakoBy OBIAO IIOPYHUEHO
cosnath B OUAHN crienmmasbHYI0 Aa00paTOpHIO A
pa3paboTKu METOOO0B HCIIOAB30BAHUSA HOBEHIINX
JOCTHUKEHUHN BBIYHMCAHUTEABHON TEXHUKHU U aBTOMa-
TH3allUU B HAYYHBIX HccAeoBaHUSX. HoBbIe TeXHU-
YecKHe CPEeICTBAa, IOSBUBIIHECS OAarogaps 9ToMy B
WHcTuTyTE, CYLIECTBEHHO PACILIMPHAN AUAIla30H
9KCIIEPUMEHTAABHBIX U TEOPETUYECKUX HCCAEI0BA-
HUii, CIIOCOOCTBOBAAH PA3BUTHIO HOBBIX HAYYHBIX
HaIIpaBACHUH.

Nma Muxanaa I'puropreBrda MeniepsskoBa He-
Pa3ppIBHO CBSI3aHO C KPYTOM COBETCKHUX Y4YEHBIX,
KOTOpPbIe IIEPBBIMU B Hallled cTpaHe IMPUCTYIIHAN K
CTPOUTEABCTBY OOABIIIUX YCKOPHUTEAEH, IIpoBee-
HUIO HCCAEIOBAHUH 10 (PpHU3HKEe aTOMHOTO sapa Hu
3AE€MEHTapPHBIX YaCTHI], pa3dpaboTKe mpobdaeM aBTO-
MaTHU3allii Hay4YHBIX UCCAEIOBAHUH.

(Moscow) and the scientific leader of the work to de-
sign and construct the largest at that time accelera-
tor — the six-meter synchrocyclotron (1949) — in
the future Dubna city, in the vicinity of the Bol-
shaya Volga settlement. M. G. Meshcheryakov was
the director of the Hydrotechnical Laboratory orga-
nized on the basis of the synchrocyclotron, which
was later called the Institute of Nuclear Problems,
AS USSR. After 1956 this Institute became part of
the Joint Institute for Nuclear Research.

A talented scientist and organizer, M. G. Me-
shcheryakov was the head of a large scientific re-
search institute in the territory of the city under
construction; he carefully considered not only sci-
entific issues but the tasks of city planning as well.
He was the first to define the image of the future
Dubna — the city with a special atmosphere of in-
visible but constant work of human mind.

From 1950, scientific interests of M. G. Me-
shcheryakov were concentrated on the studies of
processes of nucleon strong interactions at high en-
ergies. He initiated a cycle of research of nuclei
structure on 660 MeV proton beams that brought
about the discovery of the clusterization phenome-
na in nuclei and considerably influenced further de-
velopment of relativistic nuclear physics. Uncon-
ventional results of research conducted by
M. G. Meshcheryakov became widely known and
were later proved in the studies of scientists from
other scientific centres.

From 1954 M. G. Meshcheryakov was Professor
of Moscow State University. He always paid much
attention to training of scientific staff. He was mem-
ber of the Scientific Council on application of com-
puting techniques and automation means in experi-
mental nuclear physics at the AS USSR department
of nuclear physics, member of the editorial boards
of such journals as «Atomic Energy», «Nuclear
Physics», «Nuclear Instruments and Methods»,
Physics of Elementary Particles and Atomic Nuclei»
and others.

In 1966 M. G. Meshcheryakov received an as-
signment to organize a special laboratory at JINR
for elaboration of methods to apply the latest
achievements in computer technology and automa-
tion to scientific research. New techniques that
emerged at the Institute due to this work consider-
ably widened the range of experimental and theoret-
ical research and facilitated the development of new
scientific trends.

Mikhail Grigorievich Meshcheryakov belonged
to the group of outstanding Soviet scientists who
were the first in our country to start the construc-
tion of large accelerators, conduct research in
physics of atomic nucleus and elementary particles,
and work-out of automation of scientific research.
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JINR CP SESSION

7 maa B [lybHe noa npepcepa-
TeNnbCTBOM MNOSIHOMOYHOrO npeAcTa-
Butena [paButenbctBa CnoBaukon
Pecny6nuku C. [ly6HU4KM cocTosinacb
BHeoyepegHasa ceccusa Komutera
NONMHOMOYHbLIX NpeAcTaBuTenen npa-
BUTENbCTB rocygapcTB-4snieHoB OUAN.

KM npyvHan cnegytoLwme peLueHns:

— MNpeKkpaTUTb MONTHOMOYUSA AMpeKTopa
OVAN akapemuka Poccuiickon aka-
aemun  Hayk Anekces Hopanposu-
ya CucaksiHa B CBSI3 CO CMEPTbi0 C
1 mast 2010 r. BOCPOYHO;

— HasHauuTb BULe-AMpekTopa MHCTUTy-
Ta Mwuxavna [puropbeBnya WTtkuca
BPEMEHHO WCMOMHAKLWMM 00513aHHO-
ctu anpektopa OMAW oo BbIGOPOB HO-
BOro anpektopa MHcTuTyTa Ha ceccun
KomuTeTa nonHOMO4YHbLIX MnpencTaBu-
Tenen nNpaBUTeNbLCTB rocyaapcTB-yne-
HOoB  OObeOMHEHHOro  WMHCTUTYTA
SIAEPHbIX UCCNEAOBAHUN.

CECCUW MKK ONAN
MEETINGS OF THE JINR PACs

32-s1 ceccusi IIporpaMMHO-KOHCYJILTATHBHOIO KOMHTETA MO siaep-
Holi ¢u3nke coctosnacs 17-19 uioHa nmox nmpeacenareJbLCTBOM npodec-
copa B. I'paiinepa.

Unens! [TIKK 1o sinepHoi ¢u3uke moutuiau namsare nupexropa OSSN
Anexces HopaiipoBruua CucaxsiHa, BHECILIETO HCKJIIOUUTENIBHBIN BKJIA]] B pa3-
sutue OMAN u ero coTpynHUYECTBO ¢ HAyYHBIMU LIEHTPAMU CTPAH-y4acT-
aun U npyrux crpad. [IKK my6oko ckopOuT W pasmenseT O00nb TsKENoi
yTpatsl akagemuka A. H. Cucaksna ams koiiektuBa cotpyaaukoB OVIAU u
JUISl BCETO MEXKJTyHapOJHOTO HayYHOT0 COO0IIecTBa.

IIpencenarens komuteTa B. ['paitHep 105105K1I1 O BBIIIOJHEHUU PEKOMEH-
nanuii npensiaymeit ceccuu [IKK. Y. o. qupexropa OUSUN M. T'. Utkuc nipo-
nnpopmuposain [IKK o pezomonusix 107-# ceccun Yuenoro coera OUSIN
(peBpans 2010 1) u o pemrernsx Komurera NOTHOMOYHBIX PEACTABUTEICH
OUAU (mapt, maii 2010 1).

3acioymiaB AOKJIaJA 10 MPUKIAAHBIM UCCIEI0BaHUSIM M MHHOBAILlMOHHOMN
nestensHOCTH B OVAN, TTIKK moguepkayn 0co0yro BaKHOCTD 3THX padoOT U
oTMeTun BBICOKHH moTeHmman OSSN B mmpokoi o0IacTH MPHKIATHBIX
HCCIIEI0BAaHU.

BpbIcoKko OIIeHHMB pe3ynbTaThl, MOTYYEHHBIE B pAMKAX PEaM3allii TEMBI
«Heiirponnas sinepHast pusnka — QyHIaMEHTaIbHbBIC U IPUKIIATHBIE HCCIIE-
nosanusy, [IKK pekomenoBas 3akpbsITh 3Ty TeMy B koHIe 2010 1. u moaaep-
JKaJl MPOJIOJDKEHHUE TIPOTpaMMBl UCCIICIOBAaHUN 110 HEHTPOHHON (u3MKe B
2011-2013 rr. B pamkax HOBOH Tembl «lMcciemoBaHus B oOmacTu
HEHTPOHHOH SIePHON (PU3UKM» C TIEPBBIM MIPHOPUTETOM.

An extraordinary session of the
Committee of Plenipotentiaries of the
Governments of the JINR Member
States was held in Dubna on 7 May. It
was chaired by the Plenipotentiary of
the Government of the Slovak Republic
to JINR, S. Dubnicka.

The CP took the following deci-
sions:

— To terminate prematurely, as of 1 May
2010, the powers of the Director of
JINR, Alexei Sissakian, due to his
death.

— To appoint JINR Vice-Director Mikhail
Itkis as Acting Director of JINR until the
election of a new Director of JINR at a
session of the Committee of Plenipo-
tentiaries of the Governments of the
Member States of the Joint Institute for
Nuclear Research.

The 32nd meeting of the Programme Advisory Committee for Nu-
clear Physics was held on 17-19 June. It was chaired by Professor
W. Greiner.

The members of the PAC for Nuclear Physics commemorated the Direc-
tor of JINR, Alexei Sissakian, who has made outstanding contributions to the
development of JINR and of its cooperation with research centres of the
Member States and other partners. The PAC deeply regrets the sad loss of
Academician A. Sissakian. He will be sorely missed by the scientific
community at Dubna and worldwide.

The Chairperson of the PAC, W. Greiner, presented the implementation
of the recommendations taken at the previous meeting. JINR Acting Director
M. Itkis informed the PAC about the Resolution of the 107th session of the
Scientific Council (February 2010) and about the decisions of the Committee
of Plenipotentiaries (March, May 2010).

Concerning the report «Applied Research and Innovative Activities at
JINR» presented at the meeting, the PAC emphasized the considerable impor-
tance and impact of this area of JINR work and highly appreciated JINR’s ex-
perience and potential in a wide range of applied fields.

The PAC appreciated the results obtained within the framework of the
theme «Nuclear Physics with Neutrons — Fundamental and Applied Investi-
gationsy». It recommended completion of this theme by the end of 2010 and
supported continuation of the research programme in neutron nuclear physics

__________________________________Jeray ____________________________________________
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3acmymas uH(popMmarmio o nmpoekty SPRING, TTKK
PEKOMEHI0BAJ IPOLOIKUTH PAOOTY 110 UCCIICOBAaHUIO Pe-
aKiuii ¢ 00pa3oBaHMEM MHOHHBIX Map, BKJIIOYAs IMOJISIPHU-
3a[HOHHBIC YKCIICPHMEHTBI.

[IKK ormeTun pe3ynbrarhl, MMOJIYYEHHBIE B TEUECHHE
MOCIIETHUX TPEX JIET B paMKaxX MpoeKkTa «MIOOH», B 4acT-
HOCTH, 10 MCCIIEA0BaHNI0 (PEePPOXKUIKOCTEH C MarHUTHbI-
MM HAHOYACTHIAMHU ¢ puMeHeHueM u T SR-meTona u usy-

YEHUIO MarHUTHBIX CBOMCTB B moiynpoBoaHukax (Si, Ge)
1 aliMa3ax ¢ ucrmonb3oBanueM 4~ SR-meToma. HoBerif mpo-

exT «MrooH» TpeacTaBisgeT coOOH MporpaMMy, MOJTHO-
CTBIO OTHOCSIIYIOCS K (DPM3HKE TBEPJOTO Teja, U MOITOMY
nomwkeH paccmarpuBarkest [IKK mo ¢usuke xonneHcupo-
BaHHBIX cpel. B To e Bpems, yauThIBasi BEICOKYIO MEXIY-
HapOAHYIO pemyTanuio komradbopanuu «Mroony», ITKK pe-
KOMEHJ0BAJ MPOAOLKUTHL OTHU OKCIICPUMCHTBI U HUX (1)1/1-
HaHCHPOBaHHUE.

[MKK neranpHO poaHaIu3upoBai padoTy Haj MPOeK-
TaMH JIByX HOBBIX ycTaHoBOK JISIP, paccmarpuBaembIX B
pamkax nporpammbl DRIBs-III. beuin paccMoTpeHs! Hayd-
HBIE 1 TEXHUYECKHE aCIIEKTHI CO3/JaHNUs YCTaHOBOK HOBOTO
nokosnieHusi: pparmenr-cenaparopa AKYJIMHA-2 u raso-
HAaITOJIHEHHOTO cenaparopa Tsokensix saep. [IKK ormernu,
YTO JaJbHENIINN IPOrPecC B IKCIIEPUMEHTAIbHBIX UCCIIE-

JOBAaHMUAX pEakIui C PpaAMOAKTUBHBIMHM ITydKaMH |
CBOMCTB CBEPXTSkKENbIX AnemMeHToB B JISIP 3aBucur or na-
paMeTpoB cenapaTopoB, KOTOPLIE, B COOTBETCTBUH C CEMU-
JeTHUM 1aHoM pas3Butust OMSU, nomxHbl yI0BIETBO-
PSITH COBPEMEHHBIM KCIIEPUMEHTAIBHBIM TPEOOBAHUSIM.

Konnabopanus AKYJIMHA ycrienso u npogxyKTuBHO
paboraer B TeueHue nocneanux 15 ner. B wactHocTH, Ha
YCTaHOBKE MOJIy4eHBI HHTEPECHBIC TaHHBIE 110 CBOHCTBAM
NPOTOHHO-M30BITOUHBIX smep °Be m 20S. TIpunnmas Bo
BHUMaHue (puHancosbie orpannuenus JISIP, TIKK mpemso-
xu choxycupoBaTh HayuHyto nporpammy AKYJIMHA-2
Ha HECKOJBKHMX YHHKAJIBHBIX 3KCHEPHUMEHTaxX B 00JacTh
HU3KHX OSHEPrHd, a TakKe PEKOMEHAOBal HavaTh
TEXHUYECKOE MPOEKTUPOBAHHE Cemaparopa ¢ yTOUHCHHEM
HAy4HOH MPOrpaMMBL.

HoBrlif razoHamomHEHHBIH on-line 3IEeKTpOMarHUT-
HBII Cemaparop siep OTAAa4N MpeAHa3Ha4YeH IS UCCIIeo-
BaHUA peakiuil Ha Tsokebix noHax. [IKK ormerun Bwico-
Ky10 9((eKTHBHOCTH cenapaTopa (Kak il CHMMETPHYHO-
T0, TaK ¥ ACHMMETPHUYHOTO BXOJHBIX KAHAJIOB), TPOCTOTY
€ro KOHCTPYKIMH, OTHOCUTEIBHO HU3KYIO CTOUMOCTH BBI-
OpaHHOrO BapuaHTa W PEKOMEHJOBAI  IPOJOKUTH
00CyXJIeHHE ITPOEKTa Ha CIIEAYIOIICH CecCHu.

Uinens! ITIKK ¢ uHTEpecom 3aciymiany AOKIa] 110 TEO-
pPETHYECKOMY OINHCAHMIO JOJIUH IMPH CHMMETPUYHOM H

under a new theme «Investigations in the Field of Nuclear
Physics with Neutrons» during 2011-2013 with first
priority.

Based on the information presented on the SPRING
project, the PAC recommended continuation of the investi-
gations of reactions with proton pair formation, including
experiments with polarization.

The PAC noted the new results obtained in the MUON
project during the last three years, particularly in investiga-
tions of ferrofluids with magnetic nanoparticles with the
1T SR method and in the study of magnetic properties in

semiconductors (Si, Ge) and in diamonds using the #~ SR

method. According to this PAC, the new project MUON is
an almost pure solid-state physics programme that should
be addressed by the PAC for Condensed Matter Physics.
For the meantime, given the high international reputation
of the MUON collaboration, continuation of this project
and its financing was recommended.

The PAC discussed the projects of two new facilities
proposed within the framework of the DRIBs-III pro-
gramme. Scientific plans and technical details of the
next generations of both in-flight fragment-separator

ACCULINNA-2 and gas-filled separator for heavy nuclei
were examined. The PAC stated that further progress in ex-
perimental studies of reactions with radioactive beams and
properties of superheavy elements depended on the chosen
parameters of both separators at the Flerov Laboratory that
should meet modern requirements in accordance with the
JINR seven-year plan.

The ACCULINNA collaboration has been quite suc-
cessful and productive for the last 15 years. In particular, its
physicists obtained high-quality results on the proton-rich
6Be and 26S nuclei. Due to the financial restrictions of
FLNR, the PAC would appreciate a scientific programme
more focused on a couple of experiments to be unique
around the world and possible in the low-energy domain. It
also recommended starting a more detailed technical de-
sign of the separator by reconsidering its initial broad
scientific programme at its next meeting.

The new multipurpose gas-filled on-line electromag-
netic recoil separator is designed for investigation of
heavy-ion induced reactions. The PAC appreciated the high
efficiency of the separator (for both symmetric and asym-
metric entrance channels), its simplicity and the relatively
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Ceccun mporpaMMHO-KOHCY/IBTaTHBHBIX
KOMUTETOB

Dubna, June.
Meetings of the Programme Advisory
Committees
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acUMMeTpHuHOM Jaestennn 220Th. D10 TeopeTndeckoe mc-
CIeIOBAHUE TECHO CBA3AHO C HKCIIEPUMEHTATBHBIM H3yde-
HHEM MAaCCOBOTO pAcTpe/ieieHHsi OCKOJIKOB JIeNeHHs,
npoBOoAUMBIM B JISIP.

33-1 ceccus  IIporpaMMHO-KOHCYIbTATHBHOIO
KOMHUTeTa Mo (pu3nKe YacTUl cocTosiiach 21-22 uioHs
noa mpeaceaareJabcTBoM mnpodeccopa I. Tomazu-I'ye-
Tad)COH.

Unenst [IKK mo ¢usmke yacTHIl MOYTHIN TAMSThH
Aunekcesa Hopaiipouya CucaksiHa, KOTOpPbI BHEC HEOLE-
HUMBIN BKJIa B pazsutue OMSN kak KpymHOTO MeXTyHa-
POAHOTO LIEHTpa (PyHIaMEHTAIBHBIX UCCIIEIOBAHMIMA, UTpast
JUIUPYIONIYI0 poJib B (pOpPMHUpOBAaHMM TEKylled W mep-
CIEKTUBHOM Hay4HbIX mporpamm MHcTHTyTa, 00pazosa-
TEJIPHONH W WHHOBAIIMOHHOW JIEATEIbHOCTH, OCHOBAHHBIX
Ha «JJOPO’KHOM KapTe» cTparerndeckoro pazsutus OUSN.
OH, B 4aCTHOCTH, HHUIMUPOBAT U BO3MIABUI MPOEKT 110
coznganuto B OMAN kommaiinepa Tsokensix noHoB NICA.
IIKK Taxxe otmetnn orpoMuyto 3aciyry A. H. Cucaksana
B YKPEIUICHUH MEXJyHapPOAHOTO COTPYIHHUYECTBA U TTOBBI-
meHuu npusnekarenbHoctu OWUAN nis ctpan-yuacTHHL 1
npyrux naptaepoB. C momenra cozmanms [IKK mo dusuke
gactu B 1994 . u 10 2006 1. A. H. CucaxsiH KOOpIuHUPO-

BaJ ero paboTy B KauecTBe BHIe-aupektopa OWSAN u
BITOCJICAICTBUH, OyTy4Yd JUPEKTOPOM, MIPOJOIIKAI YACIATh
pabore sToro komutera ocoboe BHuManue. [IKK mmyboko
CKOpOWT B CBsI3U ¢ KOHUMHOU akagemuka A. H. CucaksHa.

IIKK mpuHAn K cBeneHWI0 WHPOPMAIUIO, TpeacTa-
BIEHHYIO Bulle-nupexkropom OUSU P. Jleaaunkum, o pe-
sommonun 107-# ceccun Yuenoro coera OMSN (despann
2010 r.) m pemernsx KoMuTeTa IMOTHOMOYHBIX MTPECTABH-
teneid (KIIII) mpaBurenscTB rocymapctB-uienoB OWSN
(mapt, mait 2010 ).

IIKK ¢ ynosnerBopenuem ormerui, uro KIIII Beicoko
OLICHMJI 3HAYMUTEIIBHBIN MPOrpecc B MOJICPHU3AINHN YCKO-
pHUTETBHOTO KOoMITIeKca HyKIOoTpoH-M/NICA, koHcTaTH-
poBas, uto B xone 40-ro u 41-ro ceaHcoB pabOTHI HYKIIO-
tpoHa-M (2009-2010 rr.) OBLIa MOJHOCTHIO BBITOJIHCHA
(u3mueckas mporpamMma u IpoJeMOHCTPUPOBaHA CTa0MIIb-
Hasi paboTa yCKOPUTEIHHOTO KOMIUIEKCA PU BBICOKOM MH-
TEHCHBHOCTH ITy4yKa. BriepBbie Ha HYKJIOTPOHE MPOBECHO
yCKopeHue HOHOB ¢ ¢/ A ~1/3, a nousl kcenona (A4 =124)
YCKOpEHHI 10 ’Hepruu 1,5 ['HB/HyKII.; moka3zaHa ycTOWYH-
Bas paboTa MarHUTHOW cucTeMbl nipu oxe 1,8 Tir; yememr-
HO ONMpOOOBaH M MCIBITAH HOBBIH PEXKUM PabOTHI KOJIBLIA,
TTO3BOJISIIONIMN IPOBOJIUTH JUINTEIIBHBIE CEAHChI C TEXHO-
JOTHYECKUMH TIepephIBaMH 0e3 TOTEeph TeJns U YBENH-
YEeHUs TOTPeOIICHNs )KUAKOTO a30Ta.

low costs of the chosen design, and recommended continu-
ation of discussions on the final project at its next meeting.

The PAC heard with interest a scientific report on the
description of the symmetric and asymmetric fission val-
leys in 226Th. This theoretical study is closely connected
with the experimental research of the mass distribution of
fission fragments performed at FLNR.

The 33rd meeting of Programme Advisory Commit-
tee for Particle Physics was held on 21-22 June. It was
chaired by Professor E. Tomasi-Gustafsson.

The members of the PAC for Particle Physics com-
memorated Alexei Sissakian, who has made an outstanding
contribution to the development of JINR as a large interna-
tional centre for fundamental research, education of young
scientists and innovative activities, and has played a lead-
ing role in the formulation of the JINR current and future
research programmes based on the road map for JINR
strategic development. In particular, he initiated and head-
ed the largest project of JINR for the construction of the
NICA heavy-ion collider. A. Sissakian has also greatly
contributed to the promotion of the international coopera-

tion of JINR and of'its attractiveness for the Member States
and other partners. Since the establishment of the PAC for
Particle Physics in 1994 up to 2006, as Vice-Director of
JINR A. Sissakian coordinated the activity of this PAC and
afterwards as Director he continued to take a keen interest
in its work. The PAC deeply regrets the sad loss of Aca-
demician A. Sissakian.

The PAC was informed by JINR Vice-Director R. Led-
nicky about the Resolution of the 107th session of JINR
Scientific Council (February 2010) and about the decisions
of the JINR Committee of Plenipotentiaries (March, May
2010).

The PAC was pleased to note that the Committee of
Plenipotentiaries (CP) appreciated the significant progress
in upgrading the Nuclotron-M/NICA accelerator complex.
In particular, the CP stated that during the 40th and 41st
runs of the Nuclotron-M (2009-2010) the physics research
programme was fulfilled completely and stable operation
of the accelerator complex at high intensity was demon-
strated. For the first time at the Nuclotron, the acceleration
of ions with ¢/ 4 ~ 1/3 was accomplished, and xenon ions
(A =124) were accelerated up to the energy 1.5 GeV/nu-
cleon. Stable work of the magnetic system at 1.8 T was
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[IKK npuBeTcTBOBaJ MOANKNCAHUE IPOTOKOJIOB U CO-
rnamennit ¢ [IEPH, US® uwm. I'. U. Bynkepa u GSI o co-
TpyaHuuectse no npoekty NICA.

IIKK cornacmics ¢ MHEHHEM SKCIEPTHOTO KOMHUTETa
10 yCKOPHUTEIBHOMY KoMIuiekcy HykioTpoH-M/NICA o
3HAYUTETHHOM MPOABIDKEHUH B Pa3padoTKe TEXHMUECKOTO
npoekTa kosutaiiaepa NICA, oTMeTHB BaKHOCTD JlajibHEH-
e paboThl sl Havana nHGPACTPYKTYPHBIX peodpa3o-
Banuii B 2011 1., 1 oxuAaeT NpeACTABICHUS IPEATIOKEHUS
0 CIeAyIomeM JTarme peanm3anmuu Tpoekta «Hykio-
TpoH-M/NICA» Ha cnenytomeit ceccuu. [IKK npemnoxun
pyxoBojctBy OMSU onyOnukoBaTh MEKIYHAPOIHOE 00b-
SIBIICHUE O MpUEMeE MPEJI0KEHUH M0 MPOBEICHUIO KCIIe-
pumentoB Ha Hykimorpone-M. IIKK Beipaszun OGmaromap-
HOCTh jaupeknuu JIOBD 3a opraHu3anuio TMOCEIICHUS
HYKJIOTpOHa-M 1 BBICOKO OLIEHHJI TOPOOHBIC MTOSICHEHHS,
cnenannsle [ B. TpyOHUKOBBIM.

KK mpuHsu1 K CBeIEHUIO TOKIa] O X0J€ MOATOTOBKH
«0eIoit KHUTHY», TIOCBANICHHON HayYHOW MPOTpaMMe Mpo-
exta NICA mo u3yueHnio cMemanHoi (a3pl u CIHHOBOM
(bU3KMKH, OTMETHJI TIPOTPECC, JOCTUTHYTHIN B TaHHOM Ha-
MIPaBIICHUN, ¥ PEKOMEHI0BAJ IPOIOJKUATE padoTy 1o Gop-
MHPOBaHUIO KOHKYPEHTOCIIOCOOHOW (PH3UYECKOH Ipo-
TPaMMBI HCCIEIOBAHUHN C yUETOM €€ KOMIUIEMEHTapHOCTH

¢ uccrenoBanusamu, wianupyemeivu B LIEPH, ra RHIC u
FAIR.

Bricoko onenuB ycunusa pupexkuun OMSAW nmo nans-
HeleMy pa3BUTUIO napTHepckux nporpamm, ITKK orme-
TWJI, B YaCTHOCTH, OBYCTOpOHHHe cormamenus OWSN,
noanucannbie B ssHBape—Mmapre 2010 . ¢ IIEPH, USAD
um. I'. U. Bynkepa, BNL, FNAL u ¢ HUAY «MUON».

IMKK mpuHsuT K CBEJEHUIO JOKJIa] O Xozae paboT mo
ILC, Benymuxcs B OUSAU, u pekomeHa0Bal NPOIOJIKUTh
ydacTHe B 9THX paboTax.

3acmymas goxuazns! rpynn OSSN o mepBeIX HayIHBIX
pesynbrarax B okcnepumentax ALICE, ATLAS u CMS,
ITKK BBICOKO OLICHMIT OJTyYCHHBIE PE3YJIBTaThl U 0KUIAET
Ha Oy/yIIMX CECCHX PErysIpPHBIX COOOIICHNH 00 yuyacTuu
B aHAJIN3€ JAHHBIX, OCHOBHOE BHUMAHHE B KOTOPBIX CIIENY-
eT yIeIuTh BKIay U AesTenbHocTr ¢puzukoB OV,

OtmetuB pemenne KIIII oTHOcuTenbHO ywacTus
OU U B Habope nanubIx B akcnepumentax LHC (ATLAS,
ALICE u CMS), IIKK mprcoenuHUICS K MO3APABICHUIO
KIIIT B agpec xomtextrBoB OUSIN ¢ ycnenHbIM BBITTOTHE-
HHEM 00513aTeNIbCTB 110 CO3/[aHUI0 U BBOAY B IGHCTBHE DTHX
JIETEKTOPOB M OJ0OPHJI aKTUBHOE Yy4acTHE COTPYIHHKOB
OUSIN B npoBeeHUH aHAIM3A [IEPBBIX JaHHBIX.

3aciymaB OpemiokeHue npoekra «MHoroueneBoit
JETEKTOP JUIS H3Y9ICHHUS CBOICTB ropsiaeii v IIOTHO 6apu-

shown. Also for the first time a new operation mode for the
ring was successfully tried and tested to allow long runs
with routine breaks to be carried out without helium losses
and without increasing liquid nitrogen consumption.

The PAC welcomed the recent signature of the proto-
cols and agreements with CERN, the Budker INP, and GSI
concerning collaboration on the NICA project.

The PAC concurred with the Nuclotron-M/NICA
MAC about essential advancement in the Technical Design
Report for the NICA and noted the importance of further
work to start infrastructure upgrade in 2011. At its future
meeting, it looks forward to being presented a proposal for
the next step of realization of the Nuclotron-M/NICA pro-
ject. The PAC encouraged the JINR management to publish
an international call for experiments at the Nuclotron-M as
soon as reliable performance figures can be presented qual-
ifying for an outstanding physics programme. The PAC
thanked the VBLHEP Directorate for the organization of
the visit to the Nuclotron-M and appreciated the detailed
explanations given by G. Trubnikov.

Concerning the report on the ongoing preparation of
the white paper for the NICA programme on the mixed
phase and spin physics, the PAC noted the progress

___________________________________JFH

achieved in this field and recommended continuation of the
work to elaborate a competitive research programme in
view of its complementarity with studies planned at CERN,
RHIC, and FAIR.

The PAC highly appreciated the new efforts of the Di-
rectorate towards further development of the JINR partner-
ship programmes, noting, in particular, the bilateral agree-
ments signed by JINR in January—March 2010 with CERN,
the Budker INP, BNL, FNAL, and MEPI.

The PAC took note of the report on the progress for on-
going developments at JINR related to the ILC and recom-
mended further participation in this work.

The PAC took note of the reports by JINR groups on
the first scientific results in the ALICE, ATLAS, and CMS
experiments and highly appreciated the obtained results. It
looks forward at its future meetings to regular presentations
of JINR’s participation in data analysis focusing on JINR
physicists’ contributions and activities.

Noting the decision of the Committee of Plenipoten-
tiaries concerning JINR’s participation in data taking in the
LHC experiments (ATLAS, ALICE and CMS), the PAC
joined the CP in recognizing the successful fulfillment of
the obligations in the construction and the commissioning
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OHHOl MaTepuu Ha KoJutaiimepHom komruiekce NICA
(MPD)», ITKK pexomeH10Bas1 0J0OpUTH €0 /IS BBITIOJTHE-
Hug 70 koHIa 2015 r., OTMETHB Ba)KHOCTbH IpeJjiaraeMoin
Hay4YHOH ITPOTPAMMBI, IIpOTpece B (POPMUPOBAHUN MEXKITY-
HapOIHOM Kommabopanuu 1 OOBIIOI HHTEPEC CO CTOPOHBI
Hay4yHoi o6mectBeHHoCTH. [IKK BBIpasun ymosnerBope-
HHUE B CBS3M C ITyOJIMKAallMel MepBOi BepcHU BCECTOPOH-
HEro KOHIeNnTyanbHoro npoekra MPD.

3acmymas npenioxenue 06 yaactan ONUAN B mpoek-
e CBM, IIKK pexomeH10Bas 0400pUTH €0 /I BHITOJIHE-
Hus 10 koHua 2015 r, npeanoxus rpynne OUSAUN cocpeno-
TOYNUTHCSI HA KOHKPETHBIX HAyYHO-HCCIIEA0BATEILCKUX Pa-
60Tax M MPOBECTH UX B TECHOMU CBs3HU ¢ mpoektoM MPD.

KK npuHsSII K CBEACHHUIO MPEIOKEHHE MPOEKTa
«TpancMyTanus» 1 peKOMEHI0BAJI 0JJOOPUTH €ro JJIsl BbI-
nosiHeHus 10 koHua 2013 ., OTMETUB MPaKTUYECKYIO 3Ha-
YHMOCTB IPE/IaraéMbIX NCCIIEIOBAHHUM.

IIKK 3acmyman ot4eTsl o TeMam «MaTemaTiuueckas
MOJAEPKKA IKCIIEPUMEHTATIbHBIX U TEOPETUUECKUX HCCIIe-
nmoBaHuit, mpoBoauMeix OUSAN» u «MHDOpMarmonHOE,
KOMIIBIOTEPHOE U CETEBOE OOECIEUYCHUE JEATEIbHOCTH
OUSAN», oTMeTHIT BBICOKUI YPOBEHb, BOCTPEOOBAHHOCTh
U MEPCHEKTUBHOCTh MPOBOJUMBIX UCCIEAOBAHUI U PEKO-
MEeHJI0Ba1 NponoskuTh ux A0 koHua 2013 r. I[IKK peko-
menpoBan JIUT, npu nonnepxke pykoBoacrsa Mucruryra,

TTOJITOTOBUTH MPEATIOKECHNE O CO3TAaHIH BEIYHCIUTEIHLHOTO
HeHTpa 00JIBIION MOIIHOCTH, KOTOPBIH 00ecredn Obl yue-
Hbix OUSIU anexkBaTHBIMU BBIYUCIUTEILHBIMA BO3MOKHO-
CTSIMH B OyIyIIIeM.

3acmymaB otder 00 ydactmm OMSUN B mpoexre
BES-III, TTIKK BBICOKO OIICHMJ MOJy4YEHHBIE PE3YJIbTATHI,
BaXKHOCTB 3TUX Pa0dOT U PEKOMEHIOBAI IPOIOJDKUTE UX JI0
konma 2013 .

C mHTEpeCcOM 03HAKOMHBIIUCH CO CTEHIOBBIMHU CO00-
HICHUSMHU B 00JIACTH (PU3UKH YACTHII, MIPEICTABICHHBIMU
mosoabiMu yueHbIiMU u3 JIOBD u JITD, [IKK pekomenao-
BaJI IPOIOJDKATE BKITFOYCHHUE TaKOH (hOPMBI TPE3CHTALNH B
porpaMMy OYIyIINX CECCHil, a TaKXKe TTOAAePIKAI TPEII0-
xenue o nyonukanuun B «I[Tucemax B DUAS» noknazos,
MPEACTABICHHBIX HAa 3TOM CECCMU B BHJIE CTEHJOBBIX
COOOIIEHHT.

IIKK ¢ uaTepecom 3aciyiuan HaydHble Jokaaabl: «Ha-
onronenue B skcriepumente OPERA nepBoro coObiTs —
KaHAWJaTa Ha NosBIIeHUE Tay-HelTpuHo B myuke CNGS»
(FO. A. TopaymikuH), «CnmHOBas CTPYKTypa HYKIOHa»
(I. Mamnor), «Dxcnepument NAG61/SHINE na SPS
HHEPH» (M. I'azn3uiikwmii).

of these detectors, as well as the active involvement of
JINR staff members in the first data analysis.

The PAC considered the proposal of the project «Mul-
tiPurpose Detector to Study Properties of Hot and Dense
Baryonic Matter at the NICA Collider (MPD)» and recom-
mended its approval until the end of 2015. It noted the im-
portance of the proposed scientific programme, the
progress in the organization of the international collabora-
tion, and the great interest from a wide scientific communi-
ty. The PAC was pleased to see the first version of a
comprehensive CDR.

The PAC considered the proposal for JINRs participa-
tion in the CBM project and recommended its approval un-
til the end of 2015. It encouraged the JINR group to select
and focus on specific R&D applications to be developed in
close connection with MPD.

The PAC considered the proposal of the TRANSMU-
TATION project and recommended its approval until the
end of 2013, noting the practical importance of the pro-
posed studies.

The PAC reviewed the reports on the themes «Mathe-
matical Support of Experimental and Theoretical Studies
Conducted by JINR» and «Information, Computer and Net-

work Support of JINR’s Activity», noted the high level, the
necessity, and the good prospects of the ongoing research
and recommended continuation of these activities until the
end 0f 2013. The PAC also recommended that LIT, with the
support of the JINR management, prepare a proposal for a
High Power Computing Centre at JINR which would pro-
vide the JINR scientists with adequate computational
capacity in the future.

The PAC took note of the report on JINR’s participa-
tion in the BES-III project, highly appreciated the received
results and the importance of this work, and recommended
continuation of this activity until the end of 2013.

The PAC appreciated the poster presentations in par-
ticle physics prepared by young scientists from VBLHEP
and BLTP and recommended that this form of presentations
be included in the agenda of its future meetings. It encour-
aged the publication of the reports delivered at this session
as poster presentations in the journal «Physics of Elemen-
tary Particles and Atomic Nuclei, Letters».

The PAC noted with interest the scientific reports:
«Observation of a First Tau Neutrino Candidate Event in
the OPERA Experiment in the CNGS Beam» (by Yu. Gor-
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32-s1 ceccus IIporpaMMHO-KOHCYIbTATHBHOTO KO-
MHUTeTa N0 (U3MKe KOHAEHCHPOBAHHBIX Cpel COCTOsI-
Jach 24-25 uioHs noj npejacenaTeabCcTBOM npogdeccopa
B. Kanuepa.

Unens! [TKK mo ¢pu3uke KOHIEHCHPOBAHHBIX CPEJI TO-
yTHIU namaTh Anekces HopaiipoBuua CucaksHa, BHeclIe-
ro Belaromuiica Bknaa B pazsutue OMAN xak mexnyHa-
pOAHOTO LeHTpa (yHIAMEHTAIBHBIX (PU3MUYECKUX HCCIe-
noBanuil. IIKK Ttaxxe mnoutmn namsare @paHrtumeka
Cnypusl, wieHa [1KK no ¢usnke KoHI€HCHPOBaHHBIX CPejl
B nepuog ¢ 2005 mo 2010 r., BHecuiero 3HaYUTENIbHBIN
BKJIaJl B YKpeIIeHne coTpyanndectsa mexy OMAUN u uc-
CIIeZIOBaTeNbCKUMHU  HeHTpaMu Yemickoit PecmyGmukn.
[NKK 1i1y60ko CKOpOHWT B CBSI3M C KOHYMHOW aKaJeMuKa
A. H. Cucaksna u npodeccopa ®. CriypHsl.

pencenarens [IKK B. Kannep npencraBun kparkuit
0030p NOKJIajga, CACTAHHOTO HA CECCHM YUEHOIO COBETa
Wucturyra (pespans 2010 1), a Taxke MHPOPMAIHIO O
BBIMIOJIHEHUH pekoMeHaanuil npenslrymeit ceccun ITKK.

I'maBnbii yuenslii cekperaps OMSAN H. A. PycakoBuu
npourdopmuponai [IKK o pesomtornu 107-i ceccnn Yue-
Horo coBera MHuctutyTa (pepasp 2010 1) U pemeHunsx
Komurera mNONMHOMOYHBIX mpeacTaBUTENeH (MapT, Mait
2010 1.). Ynensr [TKK ¢ ymoBneTBOpeHHEM OTMETHIIH, YTO
OONBIIMHCTBO peKoMeHaanmii npensirynieii ceccun [1KK,

kacarommxcs uccienosannii OMSAN B o0nacTi KOHIEHCH-
POBAaHHBIX CpeJ, OBUTM MPUHATHI YUEHBIM COBETOM H
nupexkuueit OV,

3acmymaB cooOmieHne Mo 3aBepIaromeiics Teme «H-
(hopManMoHHOE, KOMITBIOTEPHOE M CETeBOE OOeCIeUeHHE
nestensHocT OWSN», TTIKK pexomennoBas npogomkarhb
1 Pa3BHBaTh UCCIIEIOBAHMS B paMKaX 3TOH TEMBI Ha IIEPUOJ]
20112013 rr., ynemnsist ocod0e BHIMaHUE BOTIPOCAM 3aIITH-
ThI IaHHBIX B TPUI-CPEIC.

IKK nipuHsiI K CBeICHUIO HHGOPMAIIHIO O TIOCICIHUX
paborax nmo moxepHuzanuu peakropa MBP-2 u ¢ ynosie-
TBOPEHNEM OTMETHJI, YTO MOJCPHHU3ANMUS TOIXOINUT K 3a-
BEPIICHHUIO B COOTBETCTBHHM ¢ rpadukoM padot. [TKK mox-
JiepKall IJIaH MOArOTOBKH peakTopa K (PU3NUECKOMY ITyCKY,
OTMETHUB, YTO CBOCBPEMEHHOE U ITOJHOE (prHAHCUpOBAaHUE
3aIUTAHUPOBAHHON AEATENBHOCTH SIBISCTCS PEIIAOIINM
JUIsl YCTICIIHOTO 3aBEPIICHUS €T0 MOJECPHHU3ALUH, H PEKO-
MEHJI0BaJI MPOJIOJDKUTH PAabOTHI 110 YCTAaHOBKE, HAJAKE
HacTpolKe HOBOTO O00OPYJIOBaHMS peakTopa, a TakkKe I10
MIPOCKTY KPUOTEHHBIX 3aMeUINTEIICH.

[NIKK mpuHST K CBEAECHUIO 0030p OTHOCHUTEIHHO HC-
cieIoBaHuil B 00JacTH HaHO(M3UKN U HAHOMATEPUAJIOB C
MIOMOIIIBIO METOZ0B HEUTPOHHOTO PacCEsIHUs, BBIITOIHEH-
HbIX B JIH® cOBMECTHO ¢ MHCTUTYTaMH CTPaH-y4aCTHUI]
OUSIN. Beicoko OIeHUB MTUPOKUNA CIIEKTP UCCIICTOBAHUH,

nushkin), «Spin Structure of the Nucleon» (by G. Mallot),
and «NA61/SHINE at the CERN SPS» (by M. Gazdzicki).

The 32nd meeting of the Programme Advisory
Committee for Condensed Matter Physics was held on
24-25 June. It was chaired by Professor V. Kantser.

The members of the PAC for Condensed Matter
Physics commemorated Alexei Sissakian, who has made an
outstanding contribution to the development of JINR as an
international centre of excellence for fundamental physics
research. The PAC also commemorated Frantisek Spurny, a
member of this PAC during 2005-2010, who has signifi-
cantly contributed to the strengthening of collaboration be-
tween JINR and Czech research centres. The PAC deeply
regrets the sad loss of Academician A. Sissakian and
Professor F. Spurny.

The Chairperson of the PAC presented a short
overview of the PAC report delivered at the session of the
JINR Scientific Council in February 2010 and information
about the implementation of the recommendations of the
previous PAC meeting.

JINR Chief Scientific Secretary N. Russakovich in-
formed the PAC about the Resolution of the 107th session
of the JINR Scientific Council (February 2010) and about
the decisions of the JINR Committee of Plenipotentiaries
(March, May 2010). The PAC was pleased to note that most
of the recommendations of the previous PAC meeting con-
cerning JINR research in the areas of condensed matter
physics had been accepted by the JINR Scientific Council
and Directorate.

Concerning the report on the closing theme «Informa-
tion, Computer and Network Support of JINR’s Activity»,
the PAC recommended the extension of this theme in
2011-2013 with special emphasis on data protection in the
Grid environment.

The PAC took note of the report about the latest work
on modernization of the IBR-2 reactor and noted that it was
nearing completion in accordance with schedule. It also
supported the plan concerning the preparation of the reac-
tor for the physical start-up and noted that timely and full fi-
nancing of the planned activities has crucial importance for
successful completion of the reactor modernization. The
PAC recommended continuation of efforts for the installa-
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3HAYMMOCTh HAyYHBIX pPe3ynsTatoB U 3¢ddexrnBHOE CO-
TPYAHHUECTBO B 3TuX HanpasieHusx, [IKK Beipasun Haze-
Ky, 4TO nepesanyck peakropa MbP-2 nocne monepHusa-
LUK ¥ Pean3alysi MOJINTHKH TT0JIb30BATENCH CIIEKTpOMe-
TPHUYECKOTO KOMIUIEKCa obecrieuar JajipHenIIee pa3BuTHe
U pacIIMpeHre COBMECTHBIX MCCIIEIOBaHUI B 00J1aCTH Ha-
HO(M3MKN, HAHOMATEPUAIIOB W B APYIHX HAIPaBICHHAX
(PM3UKN KOH/ICHCHPOBAHHBIX CpPE/l C YHHBEPCHUTECTAMH H
HayYHBIMH LIEHTPAMHU CTPAH-YYACTHHUI] U APYTUX CTPaH.

3acnymas 0030p Tekymux padot JITO B obiactu ¢u-
3uku HanocucteM, ITIKK BbICOKO oLleHMN mocienHue pe-
3yJbTaThl HWCCIEJOBAHUH YITIEPOAHBIX HAHOCTPYKTYP,
aTOMHBIX KJIaCTEPOB, KBAHTOBBIX TOYEK U MepexonoB Jlxo-
3ecoHa U peKOMEHI0BAIT TPOJIOKUTH TEOPETHUECKHUE HC-
CJIEJIOBAaHUS MPOLIECCOB B HAHOCTPYKTYPaxX U HOBBIX MaTe-
puanax, BKJIIO4asi paboThI, CBI3aHHBIE C HKCTIEPUMEHTAIb-
HBIMH UCCIIeIOBAaHUSIMH Ha 0a30BbIX ycTaHOBKax OVIAN.

IMKK otmeTna m0KiIam O TEKYIIEM COCTOSIHHUA padoT
mo co3nanuto mudpakromerpa JIH-6 u BBICOKO OLCHWI
Tporpece, JOCTUTHYTHIH MIPY pean3aui JaHHOTO ITPOeK-
Ta, KOTOPBIH BBITIOIHSAETCSI C IEPBBIM TPUOPUTETOM B COOT-
BeTCcTBUH ¢ utaHoM padoT. [IKK pexomenoBan 3aBepiinThb
(opMupoBaHrE OCHOBHOW KOH(PHUTYpannuy TUPpaKToMeTpa
JH-6 x xon1ry 2011 1., cuutas 3Ty paboTy OCHOBHOI 3a1a-
4eil B pa3BUTHH KOMITIEKca crieKTpomeTpoB MBP-2M.

[TpuHSB K cBeeHNIO HH(POPMALIHIO O TEKYIIIEM COCTO-
saauu criekrpomerpa HEPA-ITP, IIKK nogaep:xan Bce mia-
HUpyeMble pabOoThl 0 €ro MOJCPHHU3AUU U OTMETHII HC-
KITIOUUTENbHYI0O Ba)KHOCTh (DMHAHCOBOHM MOAJEPKKH 3a
CUET TPAHTOB NOJHOMOYHOTO IpezacTaBuTens [IpaBuresns-
crBa Pecrryomuky [Tonbiim 11t HONMHOW 3aMEHBI 3epKalib-
Horo HeifrponoBoga HEPA-TIP B 2010-2011 rr. ITIKK ono-
OpmJI ITpOTpaMMy IIEPBBIX IKCIEPHUMEHTOB Ha PEaKTOpe
WNBP-2M ¢ ucnons3zoBaaneM crekrpomerpa HEPA-IIP u
PEKOMEHI0BaJl YCTAHOBUTH BBHICOKMH MPUOPUTET JUIS BBHI-
MOJIHEHUsI JAHHOTO MPOEKTa, MOCKOJIBKY 3aMEHa 3epKaib-
Horo HelTpoHoBoaa cnekrpomerpa HEPA-IIP nocne cen-
T0ps 2010 . moTpebyeT 0CTAaHOBKH IKCIIEPUMEHTOB.

ITKK ¢ 60JbIINM HHTEPECOM 3aciTyllaji HayuyHbIC J10-
knanel: «TopmokeHHEe W MPOOETH MEIUICHHBIX TSDKENBIX
WOHOB B Jerkux mumeHsx» (B. A. Ky3smun), «3yueHne
CBOMCTB M MOAM(UKAIMS MHOTOCIOWHBIX HAaHOCTPYKTYP
npu OONYYCHUH TSDKEIBIMA MOHAMH BBICOKHX DHEPTHID»
(A. 1O. Iunpik), «KoMObroTepHBIN aHaIN3 THHAMUAKY HU3-
KOpa3MEpHbIX HAHOCTPYKTYp BO BHEIIHUX IIOJISX»
(A. A. T'yceB), «Pe30oHaHCHBIC MEXaHU3MbI TCHEPAIINU Te-
parepoBOro M3JIy4eHHs] U MX CBS3b C OMOJOTMYECKHUMHU
cucremamm» (A. H. byraif), «Paccessnue Ha ¢pakTaibHbIX
cucremax Ha mainsle yriusDy (9. Aunrac) u «Vcenenoanus
BHYTPEHHEH IMHAMHMKH HEKOTOPBIX CTEPOMIHBIX T'OPMO-

tion, adjustment and alignment of the new reactor equip-
ment as well as for the project of cryogenic moderators.

The PAC heard an overview of research in the area of
nanoscale physics and nanomaterials performed by FLNP
in collaboration with research institutes of the JINR Mem-
ber States by neutron scattering methods. Appreciating the
wide range of activities, the importance of scientific results
and effective collaboration in this research area, the PAC
expressed hope that the re-start of the IBR-2 reactor after
modernization and realization of the user policy at the spec-
trometer complex would promote further development and
extension of the collaborative research in nanoscale
physics, nanomaterials and other condensed matter physics
fields with universities and research centres in the Member
States and other countries.

The PAC heard an overview of the current research at
BLTP concerning the physics of nanosystems. It was im-
pressed by recent results in the field of carbon nanostruc-
tures, atomic clusters, quantum dots, Josephson junctions,
and recommended continuation of theoretical studies in the
field of physical processes in nanostructures and new mate-
rials, including those related to experimental work at JINR
basic facilities.

The PAC was informed about the status of the DN-6
diffractometer and appreciated the progress in the realiza-
tion of this first-priority project that is under way according
to planned schedule. It recommended completion of the ba-
sic configuration of DN-6 by the end of 2011, and regards
this work as a major task in the development of the IBR-2M
spectrometer complex.

The PAC took note of the information about the current
status of the NERA-PR spectrometer and supported all the
activities planned for modernization of the NERA-PR
spectrometer. The PAC considered the financial support
within the framework of grants of Poland’s Plenipotentiary
to be very important for the full replacement of the
NERA-PR neutron mirror guide in 2010-2011. Since the
replacement of the NERA-PR neutron mirror guide after
September 2010 will require stopping of the experiments,
the PAC recommended high priority for this project.

The PAC heard with much interest the scientific re-
ports on various fields of condensed matter physics: «The
Stopping and Range of Slow Heavy lons in Light Targets»
(by V. Kuzmin), «Studies of Properties and Modification of
Multilayered Nanostructures by Swift Heavy Ions» (by
A. Didyk), «Computer Analysis of Dynamics of Low-Di-
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HOBY (/1. HoBaK), OTMETHB IIMPOKUH CTIEKTP MPEACTABICH-
HBIX Hay4HbIX HAIPABJICHUN U BBICOKUI YPOBEHb UCCIIENO0-
BaHuil, nposoauMsix B OMAN. ITIKK pekomennoBan aBro-
paM JOKJaJ0B Ha OyQyIIMX CECCHsX YIENSITh OCHOBHOE
BHUMAHHUE MOIyYEHHBIM pe3yJibTaTaM, a HE JeTalbHBIM
METO/I0JIOTHYECKUM aCMeKTaM MCCIIEJOBaHUI.

[IKK ¢ uHTEepecoM 3aciymman uHpopMamuo o pado-
yeM coBellanuu «lcrnonb3oBaHUE yCKOPUTENIEH 3apsiKeH-
HBIX YaCTHI] IJIsl U3YUCHHUS PaIHAIlIOHHBIX TIOBPESKICHNN B
CHCTEMax BBICOKOTO YPOBHS OpraHM3aluu (KOCMHUYECKUE,
MEIMKO-OMOIOTHYECKHE M TEXHWYECKHE  aCIEKTHI)»
(29-30 mapta 2010 ., /IyGHa) 1 TOAIEPKHYIT BaXKHOCTB HC-
nosb3oBaHus nmoteHana O B uccnenoBaHusx, orpa-
JKAIOLIUX PA3IIMYHBIC aCTIEKTHl OMOJIOIHYECKOTO JIeHCTBUS
TSKEIIBIX 3aPSKEHHBIX YaCTHIl BBICOKUX DHEPTHil, MpUMe-
HEHHMS A7ePHO-(PU3NIECKUX METOAOB B MCCIIEJOBAHHH TUIa-
HeT 1 PU3NIECcKol KaIMOPOBKE KOCMHUUECKOH arnaparypbl,
W3Y4YCHUHU PaJMalIOHHBIX COOEB AIIEKTPOHUKH KOCMHYE-
ckux anmnaparos. [TIKK pexomengosan JIOBD npencraButh
Ha CJIeAyIoNmeH ceccu MH(OPMAIIIO OTHOCUTEIBHO CIIe-
[MATBHOTO KaHajIa IMyYKa Ha HyKJIOTpoHe-M 111 MeTUITH-

CKHX U PagnoOMOJIOTHYECKHX JKCHEPUMEHTOB, a TaKKe
nojjepkan uHunuatuBy aupekiuun OSSN o co3manun
MesxyHapoIHOTO 00BEAMHEHHOTO HaydYHOTO coBeTa PAH
mo mpoOiieMaM 00IIeHf W KOCMHYECKOW PaTnoOHOIOTHH,
OPMEHTHPOBAHHOTO HA PEaM3alNI0 KPYIHBIX HCCIeI0Ba-
TEJIBCKHUX TPOCKTOB IO JaHHOH mpoliieMe C UCIOIb30Ba-
HHUEM YCKOPHUTEJIEH 3apsyKeHHBIX YaCTHII.

C yIOBIETBOPEHHEM OTMETHB CTEH/IOBBIE COOOIICHNUS
yuenblx JIPb B pa3nuuyHbIX 00JacTSX pajgrnoOHOIOTHH,
[NKK wn36pan myumeil paboroll CTEHIOBOE cOOOIICHUE
M. C. JIssmiko «CToxXacTUUYECKUH MOAXOJ K MaTemMaruye-
ckoMy MonenupoBaHuio SOS-cucTeMBI B OaKTepHATBHBIX
knetkax Escherichia coli npu ynsrpaduoneroBoM o0myde-
HUM». BBUT OTMeueH BBICOKUE ypoBeHb cooduienniit M. [le-
nepac-Kamuabckoit «Co3maHne KamuOpPOBOYHBIX KPHBBIX
JUTS M3ITydeHui ¢ pasznmanoii JITIO ¢ 1enpio peTpocneKTHB-
HOM oreHku 1036l» U A. H. KokopeBoii «BiusHue myra-
Uil rad53 Ha BO3HUKHOBCHHUE JICJICHUN MOM JCHCTBUEM
YO- wu  y-obmyuenus y gpoxokeit  Saccharomyces
cerevisiae». TIKK pexomenmoBan mupeknnn OWSAU
HarpajuTh aBTOPOB 3TUX PadOT Ha CICAYIOIICH CCCCHH.

mensional Nanostructures in External Fields» (by A. Gu-
sev), «Resonant Mechanisms of Optical Generation of Ter-
ahertz Radiation and Their Relation to Biological Systems»
(by A. Bugay), «Small-Angle Scattering from Determinis-
tic Fractal Systems» (by E. Anitas), and «Internal Dynam-
ics Studies in Selected Steroid Hormones» (by D. Nowak).
The PAC noted the wide spectrum of the scientific direc-
tions presented and high quality of research at JINR. At its
future meetings the Committee wishes to hear new reports
to be delivered by JINR scientists with emphasis on the
obtained results rather than on detailed methodological
aspects.

The PAC heard with interest the information about the
workshop «Application of Charged Particle Accelerators in
Studying Radiation Damage in Systems with a High Level
of Organization (Space, Medical, Biological, and Technical
Aspects)» (29-30 March 2010, Dubna). The PAC empha-
sized the importance of taking advantage of JINR’s poten-
tial for the research focusing on different aspects of the bio-
logical effect of high-energy heavy charged particles, the
use of nuclear physics methods in investigations of planets
and physical calibration of space instruments, and radia-
tion-caused failures of spacecraft electronics. It also rec-

_________________________________}Ky]

ommended that VBLHEP present at its next meeting
information concerning a special beam channel at the Nu-
clotron-M for medical and radiobiological experiments.
The PAC supported the JINR Directorate’s initiative to es-
tablish an International Joint Scientific Council of the
Russian Academy of Sciences on the issues of general and
space radiobiology, which would focus on realizing major
research projects in this area using charged particle
accelerators.

The PAC was pleased with the poster presentations by
LRB young scientists in the various fields of radiobiology.
The poster «A Stochastic Approach to the Mathematical
Modeling of the SOS System in Escherichia coli Bacterial
Cells under Ultraviolet Irradiation», presented by
M. Lyashko, was selected as the best poster at the session.
The PAC also noted two other high-quality posters: «Estab-
lished Calibration Curves for Radiation of Different LET
for Potential Retrospective Dose Estimationy, presented by
M. Deperas-Kaminska, and «Effects of rad53 Mutation on
Deletion Induction in Haploid Yeast Saccharomyces cere-
visiae after UV- and y-Irradiation», presented by A. Koko-
reva. The PAC asked the JINR Directorate to award the
authors of these papers at its next meeting.
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13 anpena OUAN nocetun FocymapcTBeHHbIN cekpe-
Tapb CotosHoro rocygapctea benopyccun u Poccum
. M. bopoanH — pna petanbHoro o3HakomseHusa ¢ UH-
CTUTYTOM U XOLOM peanu3auuu npoekta «LeHTp dyHpa-
MEHTasIbHbIX UCC/EeA0BaHWM U MHHOBALIMOHHbIX pa3paboToK
Ha ocHoBe yckopuTesnbHoro komnnekca NICA».

Bo Bpems nocewenus Jlabopatopuu M3UKK BbICOKHUX
sHeprun [1. . BopoanH W conpoBoxpaswWe ero nuua
03HAKOMMWJIUCb C XOAOM paboT No MOAepHU3aLWK HyKo-
TpOHa, Ha Haze KOTOPOro NIaHUPYeTCs CO3LaTb KOanaep
NICA. 06 0gHOM W3 NPUKAAAHbIX HANPaBJEHUH — TEXHO-
JIOTUSIX CBEPXMPOBOAALMX MarHWToB, pa3paboTaHHbIX B
[lybHe W NPUMEHSIIOWMXCS CErOAHS NPU CO34aHWH YCKOPH-

Teslen B BEAYLUMX HAY4YHbIX LEHTPax MuUpa, pacckasan au-
pektop JI®BI npodpeccop B. [. Kekenupze. 3amectutenb
avpektopa JlabopaTtopun WHAIOPMALMOHHBIX TEXHOOMMH
npodpeccop B. B. KopeHbkoB npogeMoHCcTprpoBan roctam
paboTy cucTeMbI rpui, KoTopas no3BosseT BecTu obpaboT-
KY AaHHbiXx ¢ 6osbworo agpoHHoro konnadgepa (LHC,
LEPH) wHenocpeacteenHo B [ybHe. [podbeccop
0. A. NaHebpaTues npeactasun OH-NalH-pa3paboTku B
obpaszosatesibHOM cdhepe.

M. . BopoanH W conpoBoXXAaBLIKWe ero JrMua NOCeTU-
nu TaKoke JlabopaTopHio saepHbIX peakLmi, rae ocMoTpenu
YCKOPUTENbHbIM KoMMieKe LukaoTpoHoB Y-400—Y-400M u
Cco3[aHHble 3[eCb YHWKasibHble (PU3UUYECKHE YCTAHOBKM.

JlaGoparopus ¢usuku Beicokux dHepruii um. B. 1. Bekcnepa u A. M. banauna, 13 ampens.
Busut B OUSIU lNocynaperBennoro cekperapst CorozHoro rocynapersa benopyccuu u Poceun I1. I1. bopoauna (B neHTpe)
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Veksler and Baldin Laboratory of High Energy Physics, 13 April.

State Secretary of the Union State of Belarus and Russia P. Borodin (centre) on a visit to JINR

State Secretary of the Belarus—Russia Union State
P. Borodin visited JINR on 13 April for getting acquainted
in detail with the Institute and status of the implementation
of the project «Centre for Fundamental Research and Inno-
vations on the Basis of the NICA Accelerator Complex».

P.Borodin and the accompanying persons visited the
Veksler and Baldin Laboratory of High Energy Physics and
saw the upgrading process at the Nuclotron around which
the NICA collider is planned to be developed. VBLHEP Di-
rector Professor V. Kekelidze told the guests about a
trend of applied research — the technology of supercon-

ducting magnets — developed in Dubna and used today in
the construction of accelerators in leading scientific cen-
tres of the world. Deputy Director of the Laboratory of In-
formation Technologies Professor V. Korenkov showed
the guests the grid system in action that allows data
processing from the Large Hadron Collider (LHC, CERN)
directly in Dubna. Professor Yu. Panebrattsev presented
on-line work-outs in education.

P. Borodin and the accompanying persons also visited
the Flerov Laboratory of Nuclear Reactions where they
saw the accelerator complex of the cyclotrons
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O nupepckux paboTtax AYOHEHCKMX YYeHbIX MO CUHTE3y
CBEPXTSKE/IbIX 3/IEMEHTOB U MHHOBALIMOHHbIX pa3paboTkax
naboparopun pacckaszan gupektop JIAP npodpeccop
C. H. imutpures. B xome Bu3nTa coctosnoch obcykaeHue
JanbHeWLKnx naaHoB no yyactuio Coo3Horo rocyaapcrea B
npoekte NICA.

16 anpens BbinycKHWKam Kadeapbl MHPOPMALUOHHBIX
TexHonorun LlybHerckoro dmnmana MUPIA 6binn Bpyue-
Hbl gunnombl. C otanumem kadpeapy 3akoHunnu [l. bapaHos
n A. CuyeBoi, c xopowumu ycnexamu — H. BonHyxuH,
M. Omutpues, C. [osopos, M. 3yes, [l. Maxkapues, C. He-
yutamnno, A. Monsakos, U. Monos, A. lNoTeMkHH. BbinyckHu-
KOB Mo34paBuiu npencepatenb [ocynapcTBeHHOW aK3ame-
HaLMOHHOM KoMuccun akagemuk A. H. CucaksiH, gupektop
dunmana M. A. HazapeHko, 3aBepylolwMi Kadenpon WH-
dhopmMaLoHHbix TexHonorui J. I'. HUKOHOB, a Takxke npo-
dheccopcko-npenofaBatesibCKUi CoCTaB Kadeapbl.

U400—U400M and other unique facilities developed there.
FLNR Director Professor S. Dmitriev spoke to the guests
about leading research of Dubna scientists in the synthesis
of superheavy elements and innovative elaborations at the
laboratory. Further plans for the involvement of the Union
State in the NICA project were discussed.

On 16 April, graduates of the chair of information
technology of the Dubna department of MIREA were pre-
sented their Diplomas. D. Baranov and A. Sichevoj gradu-
ated from the chair with honours; N. Volnukhin, M. Dmi-
triev, S. Dozorov, M. Zuev, D. Mazhartsev, S. Nechitajlo,
A. Polyakov, I. Popov, and A. Potemkin showed good re-
sults of their studies. Chairman of the state examination
board Academician A. Sissakian, the department director
M. Nazarenko, head of the chair of information technology
Eh. Nikonov and the chair teaching staff congratulated the
graduates.

24 anpena OUAN u 033 «[lybHa» nocetuna genera-
uMs rpynnbl Komnanui «PeHoBa» Bo rnaee ¢ npepcepare-
nem HabnogatenbHoro komuteTta B. ®. Bekcenbbeprom —
KOOPZAMHATOPOM POCCHHUCKOW YacTW NMpoeKTa No CO3AaHHIo
LleHtpa uccnenoBaHui U pa3paboTOK B MNOAMOCKOBHOM
Ckosnkoso.

loctu nobbiBann B JlaBopaTopuu (OU3UKK BbICOKHX
3Heprum, rae No3HaKOMUJIUCb C NPOEKTOM CO3[aHUs YCKO-
putenbHoro komnnekca HyknotpoH-M/NICA, npepHasHa-
UEHHOro AN NpoBeAeHUs PYHOAMEHTAsIbHbIX U NPUKAaL-
HbIX UCCNIEOBAHWM, a TaKXXe C HEKOTOPbIMU U3 MHHOBALW-
OHHbIX NPOEKTOB, KOTOPbIE y>Ke peanusytotca B MHCTUTYTe,
B TOM UYMCJIEe C MCMOJIb30BAHWEM BO3MOXHOCTEH OCODOOM
3KOHOMMYECKOM 30HbI «[lyOHa».

B. @. Bekcenbbepr 1 cONpoBOXAaBLUME €ro /LA Mno-
cetvnu HIMK «Anbda», co3gaHHbI POCCUMUCKOM KOMMaHH-
el «Tpeknop TexHoNomxu» Ha OcHOBe pa3paboToK yye-
Hbix OUAN. O HoBOM MaclTaBHOM NpPoeKTe MO CO34aHUI0

Jy6Ha, 16 anpens.
Bpyuenue numiomon
BBIIYCKHUKaM Kadeapbl
MH(OPMAIMOHHBIX
TexHosoruil JlyOHeHCKOro
¢ummara MUPDA

Dubna, 16 April.

The ceremony of handing the
diplomas to the graduates of
the chair of information
technology of the Dubna
department of MIREA

A delegation of the Renova group headed by chairman
of the supervisory committee V. Vekselberg visited JINR
and SEZ «Dubna» on 24 April. V. Vekselberg is also a co-
ordinator of the Russian part of the project to establish a
research centre in Skolkovo near Moscow.

The guests visited the Veksler and Baldin Laboratory
of High Energy Physics where they got acquainted with the
project to develop the accelerator complex NICA /Nu-
clotron-M for fundamental and applied research and a num-
ber of innovation projects that are already implemented at
the Institute, including those that use opportunities of the
special economic zone «Dubnay.

V. Vekselberg and the accompanying persons visited
the Alfa Research and Production Centre established by
the Russian Trackpore Technology company based on the
elaborations of JINR scientists. Chairman of the Council of
the Konkor group directors V. Kononov spoke to the
guests about a new large-scale project to build modern
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COBPEMEHHOr0 NPOU3BOACTBA MELULMHCKOW TEXHUKWU ANs
KackafHoM (huibTpaLmu nna3mbl KPOBK Ha NpaBobeperkHOM
nnowanke 033 «[ybHa» B COTPYAHUUECTBE C KOpnopauu-
e POCHAHO pacckasan npefcenatesib coBeTa AUPEKTO-
poe rpynnbl komnaHuh «Konkop» B. M. KoHoHos. [octu
OCMOTpE/IM NPaBoBEPEXHYIO MIOLWAAKY OCOBON 3KOHOMM-
YeCKOW 30Hbl, a TaK)Xe BbICTaBKY MHHOBALMOHHbIX NPOEKTOB
KOMNaHWM-pe3naeHTOB 0COBOM 3KOHOMMUYECKOW 30Hbl B
KoHrpecc-ueHTpe 033 «/[y6Hax.

28 anpena OUAWN nocetnnn npesunpeHT Poccuiickon
aKageMuu meguunHckux Hayk (PAMH) M. U. [asbigos, py-
KOBOAMUTENIU U Bepyluue cneuyuanuctol Poccuickoro oHko-
IOTUYECKOro  HayyHoro ueHtpa wM. H. H. BnoxuHa
b. N. Jonrywwun, C. U. Tkaues, [.T. Mauyka v KoHuepHa
«Anmas Axten» . B. Kosnos, B. ®. LLlesueHko. B aupek-
ummn  OUAN  peneraumto  BcTpetnn A, H. CucaksH,

JyOHa, 24 anpers.
[Mpencenarens HaOMIONATEIBHOTO
KOMHTETA IPYIITBI KOMIIAHUH
«PenoBa» B. ®. Bekcensbepr
(BTOpOM CrIpaBa) 3HAKOMHTCS

¢ xozoM pabot o nmpoekty NICA

Dubna, 24 April.

Chairman of the supervisory
committee of the Renova
companies V. Vekselberg (second
from right) is acquainted with the
activities on the NICA project

production lines of medical equipment for cascade filtra-
tion of the blood plasma in the right-bank part of SEZ
«Dubnay in collaboration with the ROSNANO corporation.
The guests also visited the right-bank site of the special
economic zone and an exhibition of innovative projects of
the companies — SEZ residents displayed at the SEZ
Congress Centre.

On 28 April, President of the Russian Academy of
Medical Sciences (RAMS) M. Davydov, directors and lead-
ing specialists of the Blokhin Russian Oncological Scientif-

. O. Wwupkos, A. T. Onbwesckuu, E. A. KpacaeuH,
I. B. Tpy6uukos, E. M. Coipecun, T.B. MuubiH, E. W. Jly-
uuH. Bo Bpems Hecenbl 6bisM 3aTPOHYTbI BONPOCHI COBMECT-
HoM paboTbl Haj NPOEKTOM MPOTOHHO-UOHHOIO KOMMIeKca
OJ15 leYeHUs OHKOJIOMMUECKHUX 3aB0neBaHuil.

Heneraums nocetuna Jlabopatopuio SfepHbIX npo-
6nemM, rne COBMECTHO CO cheuuasuctamMu Gesnbruickom
chupmbl IBA BepyTcs paboTbl N0 CO34aHUIO HOBOTO crieuua-
JIN3UPOBAHHOIO NMPOTOHHO-UOHHOMO LMKJ/IOTPOHA, a TaKXKe
JNlabopaTopHio PM3UKKU BBICOKMX IHEPTHH.

15—17 maa npoxoaun eusutr B OUAWN penerauyuu
Pecny6nuku Ky6bl B coctaBe aupektopa UHCTUTYTa Hayu-
Ho-TexHUYeckon UHopmauuu (IDIKT) K. Canuec v Hauanb-
HUKa [JenapTameHTa MexgyHapogHbix cBssed IDIKT
J1. Mauapo.

ic Centre B. Dolgushin, S. Tkachev, D. Matsuka and repre-
sentatives of the Almaz Antej corporate group G. Kozlov,
and V. Shevchenko visited JINR. A. Sissakian, G. Shirkov,
A. Olshevsky, E. Krasavin, G. Trubnikov, E. Syresin, G. Mi-
tsyn, and E. Luchin received the guests at the JINR Direc-
torate. Issues of joint work in the project of the proton-ion
complex for oncological diseases treatment were dis-
cussed.

The delegation visited the Dzhelepov Laboratory of
Nuclear Problems where a new specialized proton-ion cy-
clotron is being developed in collaboration with specialists
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loctu nocetnnu YuebHo-HayuHbi ueHtp OUSAWU, roe
MPUCYTCTBOBAJ/IM Ha OTKPbITUW NMPAKTUKK L1151 CTYAEHTOB U3
Erunta. W. o. pupektopa YHL, C. 3. Makynsk pacckasan o
nporpamMMax KON W CTaXKMPOBOK A/ CTYLEHTOB U MOJIO-
[bIX CMeLMrannMcToB U3 cTpaH-yyactHul,. B Jlabopatopum mH-
chopmaumoHHbix TexHonorui [1. B. 3penos, B. B. KopeHb-
koB, T. A. Ctpmwx, X. X. MycynbmaH6eKOB NO3HAKOMMIIM
KYBUHCKUX rOCTEN C OCHOBHBIMW Hanpas/ieHUAMU LesTeNb-
HOCTW nabopaTopuH, LMPOKOM OBNaCTbiO MNPUMEHEHHA
rpua-texHonorui. B Jlabopatopuu spnepHbIX peakuui o
nporpamMme HayuHbiX WccnepoBaHui pacckasan C. U. Cu-

nopuyK, B JlaBopaTopuu (DU3WKM BbICOKMX 3HEPrui —
M. U. 3apy6buH.

Bu3auT 3aseplunna 6ecena s aupexkumn OUAN, rnasHom
TEMOM KOTOPOM 6bisI0 BblpaXKEHHOE FOCTAMU CTpeMsieHue
BOCCTAHOBMTb Hay4HO-TEXHWUYECKHE KOHTaKTbl Pecnybiuku
Ky6bl ¢ O6beiMHEHHBIM UHCTHUTYTOM.

7 wioHa B JMC npoxoguno ouepepHoe 3acefaHue
HTC OUAWN nop npencepnatenscteom W. H. Mewwkosa.

C poknagom «OcHoBHble 3Ttanbl npoekta DRIBs-lII
(2010—2011): MofnepHU3aLMUS YCKOPUTENIbHOTO KOMIJieKca

Jy6Hna, 28 anperns. Busur B OMSIU npesunenta Poccuiickoli akagemMuu MequiHCKUX Hayk M. M. JlaBenoBa (B mieHTpe)

Dubna, 28 April. President of the Russian Academy of Medical Sciences M. Davydov (centre) on a visit to Dubna

of the Belgian company IBA. The guests also had an excur-
sion to the Veksler and Baldin Laboratory of High Energy
Physics.

On 15—17 May a delegation from the Republic of
Cuba visited JINR. It included Director of the Institute of
Scientific and Technical Information (IDIKT) C. Sanchez
and Chief of IDIKT Department of International Contacts
L. Machado.

The guests visited the JINR University Centre where
they attended the opening ceremony of practice courses
for students from Egypt. Interim Director of the UC
S. Pakulyak spoke to them about programmes of schools
and training courses for students and young specialists
from JINR Member States. At the Laboratory of Informa-
tion Technologies P. Zrelov, V. Korenkov, T. Strizh, and
Zh. Musulmanbekov acquainted the Cuban guests with the

main trends of research at the laboratory and a wide range
of application of grid technology. S. Sidorchuk spoke to
the guests about the research programme at the Flerov
Laboratory of Nuclear Reactions; P.Zarubin met the
guests at the Veksler and Baldin Laboratory of High Ener-
gy Physics.

The visit was concluded with a talk at the JINR Direc-
torate. The main topic of the discussions was the intention
expressed by the guests to restore scientific and technical
contacts of the Republic of Cuba with the Joint Institute.

A regular meeting of JINR STC was held on 7 June un-
der the chairmanship of |. Meshkov.

Chief Engineer of the Flerov Laboratory of Nuclear
Reactions G. Gulbekian made a report «Main Milestones of
the DRIBS-IIl Project (2010—2011): Upgrading of the FLNR
Accelerator Complex». As a leading project of the sev-
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JIAP» BbicTynun rnasHbiv uHxkeHep JIAP um. I'. H. ®neposa
I.T.TynbbeksH. Pa3BuThe LMKIOTPOHHOIO KOMMjaeKca
JIAP kak ofnuH M3 Bepylwmx npoekToB CemunetHero nnaHa
passutus OUAN BkioyaeT pagrkanbHOe pacliMpeHue aKc-
nepuMeHTanbHoi 6a3bl nabopaTopuM, pPasBUTHE CHUCTEM
YCKOPHTENIEN C LiENbIO yBE/IMUEHUS MHTEHCUBHOCTHU U Y/yu-
LUEHUS KayecTBa MyYKOB MOHOB CTAOM/IbHBIX U PAAUOAKTHB-
HbIX HYK/IMOB B AMana3oHe aHepruu ot 5 go 100 MaB /Hy-
KJIOH, @ Tak>Ke MoBbllueHWe CTabUIbHOCTH PaboTbl YCKOPU-
TeleN W CHWXXeHWe UX 3HepronoTtpebnenus. B guckyccuu
no poknapy npuHanu yuyactve M. T. Utkuc, HO. LI. OraHe-
caH, C.H. Omutpues, B. . Kekenugse, W. A.TonyTeuH,
A. L. KosaneHnko, N. H. Mewwkog. Bbicoko oueHuB npeacra-
B/IEHHble B AOK/afe TEXHWUYECKMe PELUEHUS WU napameTpbl
OBHOBNAIOLLLErOCA KOMMIEKCa, YYaCTHUKH [UCKYCCUM 0bpa-

TWAU BHMMaHWE Ha cTpaTterdyeckue npobnembl pas3BUTHA
uccnefoBaHui B 061aCTH OU3HUKU TAXKENbIX MOHOB U HOBblE
Wark B CHHTE3e CBEPXTSXKE/IbIX 3/IEMEHTOB, a TaKXe Ha
TaKTMYECKHE 3a[a4u, CBSA3aHHbIE C PA3BUTHEM IKCMEPHUMEH-
TafbHOM 6asbl, MHPaCTPYKTypbl nabopaTopuu, B3aUMO-
nencteue ¢ apyrumu nabopatopuamu MHcTuTyTa W Bepny-
WMMKU HaYYHbIMK LEHTPAMKU MHpa.

Ha 3acegaHuun Gbinv BpyuyeHbl AUNIOMbI MOJIOAbBIM CO-
TpyaHuKam UHCTUTYTa — nobeanTensam KOHKypca HayuHbIX
paboT, KOTOpbIH NPOBOAMICA HA KOH(EPEHLHUU MONOAbBIX
yyeHbix U cneunanuctos OUAN (OMYC-2010) & despane
2010 r.

MobeauTtensaMm KOHKypca [OOKIAAOB Ha COMCKaHWe
NpPeMuK /1 MOJIOAbIX ydeHbix W cneunanuctos OUNAN cra-
NU: B HOMWHauMK «HayuHo-uccienoBartesibckue TeopeTuue-

Jly6Ha, 7 utons. BpydeHue qUIIIOMOB MOJIOABIM YUCHBIM
U CIIeNUaINCTaM — MOOEUTEISIM KOHKYpCa HayuHbIX paboT Ha 3acenannn Hayuno-texuuueckoro coera OVSN

Dubna, 7 June. Diplomas are handed to young scientists and specialists — winners of the competition of scientific papers

en-year plan of JINR development, upgrading of the cy-
clotron complex of the laboratory includes a radical exten-
sion of the laboratory experimental base, accelerators sys-
tem development to increase intensity and improve the
quality of beams of stable and radioactive nuclides’ ions in
the energy range from 5 to 100 MeV /nucleon, as well as
improving the stability of the accelerators operation and
lowering their energy consumption. M. ltkis, Yu. Oganes-
sian, S. Dmitriev, V. Kekelidze, |. Golutvin, A. Kovalenko,
and |. Meshkov took part in the discussion. The partici-
pants of the discussion highly appreciated the technical
approaches and parameters of the renovated complex;
they also spoke about the strategic problems of the stud-
ies in heavy-ion physics and new achievements in the syn-
thesis of superheavy elements and tactical tasks related to
the experimental basis development, the laboratory in-

at the JINR Scientific and Technical Council meeting

frastructure, interactions with other laboratories of the In-
stitute and leading scientific centres of the world.

At the meeting, diplomas were handed to the young
JINR staff members — winners of the scientific papers
competition held at the conference of young scientists and
specialists of JINR (AYSS 2010) in February 2010.

The winners of the competition of reports nominated
for the award for JINR young scientists and specialists
were the following persons: T. Shneidman (BLTP),
E. Uglov (DLNP), A. Andreev (BLTP) in the nomination
«Papers on Theoretical Scientific Research»; D. Medvedev
(DLNP), A. Lubashevsky (DLNP), E. Zemlyanichkina
(VBLHEP), E. Kuznetsova (FLNR), O. Samojlov (DLNP) in
the nomination «Papers on Experimental Scientific Re-
search»; V. Zager (FLNR), N. Anfimov (DLNP), A. Isaev
(FLNR) in the nomination «Papers on Scientific and Techni-
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ckue pabotbi» T. M. Wneigman (NTD), E. O. Yrnos (JIAM),
A. B. Anppees (JIT®); B HoMWHauuu «HayuHo-uccnepoBa-
Te/IbCKME 3KCrepuMeHTasbHble pabotbi» — [. B. Megse-
nes (N40M0), A. B. Nlybawesckuir (JIAN), E. B. 3emnsHuuku-
Ha (JI®B3), E. A.KysHeuosa (JIAP), O. B. Camorinos
(S14M); 8 HoMuHauuu «HayuHo-meTOfMUECKHE W HAyyHO-
TexHuueckue pabotbi» — B. B. 3arep (JIAP), H. B. Andu-
moe (J14M), A. B. Ucaes (JIAP); B HomuHauun «HayuHo-
TeXHWYEeCKWe npuknagHble pabotbi» — A. B. Poraues
(JIHD), K. C. Mandepoe (JI®BI), O. B. benos (JIPB).
MobeauTensiMm KOHKypca HayuHbIX AOKNAA0B CTasiu: B
cekummn «TeopeTuueckas cusnka» A. I'. CemeHor (PUAH);
B cekunn «MHdopmaumoHHble TexHonorun» — H. A. Ky-
ToBckur (JINT); B cekummn «PenatuBucTckas apepHas puau-
ka» — B.B. Jleontbes (HAUAD MIY), HO. B. lNypuuH
(JI®B3); B cekunn «Dusrka 3neMeHTapHbIX YacTuLy —
H. C. Poccuickas (JI®B3); B cekunn «Dusnka KoHOEHCH-
poBaHHbIx cpen» — A. b. Py6uos (JIHD); B cekuun «Ikc-
nepuMeHTanbHas spepHas dusrka» — P. B. PeBeHko
(N4P); B cekumun «PaguaunoHHble U pagrMobUooruyeckue
uccneposanusy — K. Tl. AcdaHacbesa (JIPB); B cekuuu
«CoBpeMeHHble MeTobl YCKOPEHUS 3apsi>KEHHbIX YacTHL, 1
ycKkopuTenbHasa TexHuka» — A. B. ®ununnoe (JIOBJ).
HTC OUAN noppepykan BblABUXKEHWE KaHAWAATYpPbI
npoceccopa [M. U. Oscannukosa (CaHkT-lMeTepbyprckui
rOCYHUBEPCHUTET), U3BECTHOMO CrneuManucTa B obnactv ma-

TEMATUYECKOrO MOLE/IMPOBAHWSA W ONTUMKU3ALIMKU yrpaBsie-
MbIX AMHAMUYECKWUX MNPOLECCOB, Ha MNPUCBOEHUE 3BaHWs
«3acny>keHHbli  peatenn Hayku P®». Kangupartypa
BbigsuHyTa Cl6ry.

W. o. nupektopa OUAN M. T. Utkuc coobumn, yto B
OMPEKUMH BefeTca topuaudeckas npopaboTka BOMNPOCOB,
CBSI3aHHbIX C PeCTPYKTypU3aLuuen UHdpacTpykTypbl OUAN.
Llenb pecTpyKTypUsauMu — yMEHbLMTb Harpy3ky Ha Gioa-
XeT, 0cBo6oANTb MHCTUTYT OT MCMONHEHWA OYHKUMH, He
CBOMCTBEHHbIX MEXAYHAPOAHOMY HayuHOMY LeHTpY. Bbibo-
pbl HoBoro aupektopa OUAN cocTosTcsa B mapte 2011 1. Ha
ouepegHon ceccuun KT, KoTopbiM CBOUM pelueHWeM onpe-
LenuT W npoueaypy BCTYM/JEHWS HOBOrO AMpPEKTopa B
nomkHoctb. Ha Hosbpbekor (2010 r.) ceccun KM 6yner
0b6bsaBneHo o Bbibopax aupektopa ONAN, nocne uero B me-
cAYHbIM cpok B cooTeetcTBun ¢ Yctasom OUAN coctouTtca
BbIABMXXEHWE KaHOMAATYP Ha [O/MKHOCTb  AMpeKTopa
UHcTtutyTa.

Ha 3acepanun HTC coctosnuch BbiGOpbl aupekTopa
YHLU. Ha aty momxHoctb 6bin mu3bpan C. 3. Makynsk, mc-
NONHABLUMI 06s3aHHOCTH aupekTopa YHLL.

25 uioHa OUNAN nocetuna penerauusa UHcTutyTa chou-
3uku (XaHoit, BoetHam). B JlaBopatopuu sigepHbix peakumi
roCTH OCMOTPENU MUKPOTPOH MT-25 1 U30XPOHHbIN LIMKNO-
tpoH UL-100, obcyaunu ¢ aupexktopom JIAP C. H. Omut-

cal Methods»; A.Rogachev (FLNP), K. Panferov
(VBLHEP), O. Belov (LRB) in the nomination «Papers on
Scientific and Technical Applications».

The winners of the competition of scientific reports
were: A. Semenov (IPAS), «Theoretical Physics» section;
N. Kutovsky (LIT), «Information Technologies» section;
V. Leontiev (SRINP, MSU), Yu. Gurchin (VBLHEP) «Rela-
tivistic  Nuclear Physics» section; N. Rossijskaya
(VBLHEP), «Elementary Particle Physics» section; A. Rub-
tsov (FLNP), «Condensed Matter Physics» section; R. Re-
venko (FLNR), «Experimental Nuclear Physics» section;
K. Afanasieva (LRB), «Radiation and Radiobiological Re-
search» section; A. Filippov (VBLHEP), «Modern Methods
of Acceleration of Charged Particles and Accelerator
Technology» section.

JINR STC expressed its support for the nomination of
Professor D. Ovsyannikov (St. Petersburg State Unversi-
ty), a famous specialist in the field of mathematical simula-
tion and optimization of dynamic processes, to be con-
ferred the title «Honoured Science Worker of RF». He was
nominated by SPSU.

JINR Acting Director M. ltkis informed the partici-
pants that issues related to restructuring the JINR in-
frastructure were under juridical discussion at the Direc-
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torate. The aim of restructuring is to diminish charges for
the budget and unburden the Institute of the functions that
are not appropriate of the international scientific centre
status. The elections of a new JINR Director will be held in
March 2011 at a regular session of CP that will determine
by its decision the procedure of the new Director inaugura-
tion. The November 2010 CP session will announce the
elections, then during a month term candidates for the po-
sition of JINR Director will be nominated according to the
JINR Charter.

The JINR UC Director was elected at the STC meeting.
This position was taken by S. Pakulyak who had served as
Acting Director of the UC.

On 25 June, a delegation from the Hanoi Institute of
Physics (Vietnam) visited JINR. The guests saw the MT-25
microtron and the IC-100 isochronous cyclotron at the
Flerov Laboratory of Nuclear Reactions, and discussed
with FLNR Director S. Dmitriev issues of upgrading of the
less powerful microtron purchased in St. Petersburg. At
the JINR Directorate, the delegation was received by
Vice-Director R. Lednicky, Chief Scientific Secretary
N. Russakovich, head of the international cooperation de-
partment D. Kamanin and leader of the Vietnamese nation-



NHPOPMALINA OANPEKLINA
JINR DIRECTORATE'’S INFORMATION

pHeBbIM BOMPOChbI MOAEPHU3ALIMKM NPHOBPETEHHOrO B
CankT-lNeTepbypre MeHee MOLHOMO MUKPOTPOHA.
B oupekunn OUAN peneraumio npuHUManu BuLe-au-
pekTop P. JlemHWUKK, TNaBHbIM Y4eHbld CeKpeTapb
H. A. Pycakoeuu, pykoBoauTenb oTaena MexayHa-
pofHoro cotpygHuyectsa [l. B. KamaHnuH v pykoso-
OUTENb BbETHAMCKOW HauuoHasbHoW rpynnbl HryeH
Manb Lat. Oupektop UHcTUTyTa (hU3MKK npodhec-
cop Hryen [an XbiHr npurnacun pykoBomuTenew
OUSAN B XaHoM oceHblo 3TOro roga Ha KoHdpepeH-
umto, nocesiweHHyto 1000-netuio ctonunubl BoetHama.

27 voHsa c susnutom B OUAN nobbisanu npopek-
Top MIY, 3aBenytowuii kKaceLpor yCcKopUTENEN Bbl-
COKMX 3Heprui npodpeccop A. . YepHsieB U Hayanb-
HWUK OTAena 3KCNePUMEHTANbHOM (PU3MKK BBICOKHX
3Hepruit npodeccop 3. 3. booc. Focth ¢ 6onblumum
MHTEPECOM MO3HAKOMW/IUCb C XOLOM (PU3UUYECKHX
UCCNefoBaHUM U YCKOPHUTENIbHbIMU YCTAHOBKAMK na-
6opatopuit OUSAN, B 4acTHOCTH, C OMbITOM NeUYeHUs
OHKOJIOTMYECKHX 3a00/1eBaH1i NPOTOHHbIMK MyuKa-
mu, npoektamu DRIBs u NICA /MPD. InaeHou TemoHm
Gecenbl B AMPEKUMH Oblio obcykaeHWe nporpamm
NOArOTOBKM CTYLEeHTOB U MarucTpoB MIY no yckopu-
TenbHoW Tematuke B [lybHe — B YHL u dwmnuane
HUNAD MTY.

al group Nguyen Manh Shat. Director of the Institute
of Physics Professor Nguyen Dai Hyng invited JINR
leaders to Hanoi in autumn, to attend the conference
dedicated to the millennium anniversary of the capi-
tal of Vietnam.

MSU Prorector, head of the high energy accel-
erators chair Professor A. Chernyaev and head of
the experimental high energy physics department
Professor Eh. Boos visited JINR on 27 June. The
guests got with great interest acquainted with
physics research and accelerator facilities at JINR
laboratories, in particular, with the experience in the
treatment of oncoligical diseases with proton
beams, the DRIBs and NICA/MPD projects. The
main topic of the discussion at the Directorate was
the training programme for MSU students and mas-
ters in accelerator topics in Dubna — at the UC and
MSU SRINP department.

I | A T o ——

GRANTS

Mo wutoram KoHKypcos
2010 r. Ha NpaBo MOAy4YeHUs
rpaHToB lNpe3naeHta PO no
rOCyAapCTBEHHOM MNOAAEPXKKe
Hay4YHbIX MCCAEAOBAHMIA MO-
AOABIX YY€HbIX — AOKTOPOB
HayK OAHMM M3 nobeanTeAen
KOHKypca no pm3nke n actpo-
HoMMK cTan Aennc lMetposuy
Ko3AeHKo — HavaAbHMK OT-
A€AA HEMTPOHHbIX MCCACAOBA-
HWUIA KOHAEHCUMPOBAHHbBIX CPeA
Aabopatopun  HENTPOHHOM
dusnkn  um. M. M. Oparka
OMAN, npeacTtaBuBWMIA HA
KOHKYpC npoekT «CTpykTyp-
Has M MarHMTHas HEMTPOHO-
rpausa  CAOXHbBIX OKCMAOB
NEePEXOAHbIX METAAAOB B LIM-
POKOM AManasoHe TePMOAMHAMMYECKNX NapaMeTPOB».

B kauecTBe opraHmsaTopa KOHKypca BeicTynaeT Mununcrep-
CTBO 0bpa3oBaHua 1 Haykn PD. [paHTbl BLIAGASIOTCSH Ha ABYX-
AETHUA CPOK AAS (DMHAHCMPOBAHMUS PACXOAOB Ha MPOBEAEHME
(PyHAAMEHTAAbHbBIX M MPUKAAAHBIX Hay4YHbIX MCCACAOBAHMA MO
NMPUOPUTETHBIM HaMPaBAEHUAM PA3BUTUA HayKM, TEXHOAOTUIA 1
TexHmkn Poccuinckon Meaepaunu.

Following the results of the 2010 contests for the right to ob-
tain grants of the RF President for state support of scientific re-
search of young Russian scientists — Doctors of Science, one of
the winners in the field of physics and astronomy was Denis
Petrovich Kozlenko, the head of the Department of Neutron
Scattering Investigations of Condensed Matter of the Frank Labo-
ratory of Neutron Physics, JINR. He presented the project «Struc-
tural and Magnetic Neutronography of Complex Transition Met-
al Oxides in a Wide Range of Thermodynamic Parameters».

The organizer of the contests is the RF Ministry of Education
and Science. Grants are given for a two-year term to cover ex-
penses for fundamental and applied scientific research in priority
directions of science, technology and engineering development
of the Russian Federation.
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C 12 o 21 anpeas aupexrop AH® npodeccop
A. B. BeAyukuH 1 3aMeCTUTEAb AMPERTOPA AaGopaTo-
pun A. Canraa moceTnau BeAyle YHUBEPCUTETHI, Ha-
YYHO-UCCAEAOBATEABCKME HENTPOHHBIE ¥ CUHXPO-
tponusle neHTps! B KOsxHOM Kopee u TaiiBane.

Ha Bcrpede ¢ corpyanumkamm HanmonaasHOTO
yunsepcurera Ceyaa (FOskuas Kopes) A. B. Beayw-
KMH TPEACTaBUA AOKAAA O HAYYHBIX HANPaBACHMIX
AH® OMN u o ciekTpomeTpax, CO3AAHHBIX AAS UC-
caeposaunit Ha VIBP-2. Auperrop Lenrpa nccaeposa-
HUIT AAepHBIX MaTepuaroB HarnmoHnaabHOTO yHMBEpCH-
tera Ceyaa npodeccop Va XBan pacckasan npeacra-
suteasm OV o mocaepHMX HAay4HBIX PE3yABTATAX,
OPraHM30BaA IKCKYPCUIO B MCCAEAOBATEAbCKME Aa6O-
paropmn. CoCTOSIANCH MHTepeCHble 6eceAbl O IOTEH-
IIMAaABHOM COTPYAHMYECTBE [0 M3YYEHUIO TPAHCMYTa-
UM AAEP U MCCAEAOBAHUIO KOHAEHCUPOBAHHBIX CPEA,
B TOM 4YMCA€ BHYTPEHHE! HAIPAKEHHOCTH MaTepuarOB
AASL ATOMHOJ IIPOMBINIAEHHOCTY, @ TaKKe O BO3MOXK-
HOCTSIX KPATKOCPOYHOTO OOYIEHNMS U CTAKUPOBKY KO-
peiickux crypeHToB B OMISIM n Ha peaktope VIBP-2.

B xoae Busnra B llentp Hanogusuky VHusepcu-
tera Monceit (Ceya, IOxmas Kopes) cocrosianch
BCTpeuy ¢ mpodeccopamy M MCCAEAOBATEAAMM IjeH-
Tpa, B KOTOPOM pa3pabaThIBAIOTCS HOBble HAHOMATrHe-

TUKY ¥ HAaHOMaTepPHMaAbl C OCOOBIMM CBOVICTBAMM AAS
BopopoaHoit sHepreturu. A. B. Beaymkun u A, Can-
raa OCMOTPEAM YHEPreTUIECKII TeHepaTop, paboTao-
muit Ha TBepaom tomamse (fuel cell), na6oparopHsie
IIOMeleHNs], OCHAIeHHble COBPEMEHHBIM 060pPYyAOBa-
HMEM AASL IOAYYEHMS Pa3AMYHBIX O6Pas3LOB C HAHO-
CTPYKTYypaMM, MCCAEAOBATEABCKME IAEKTPOHHbBIE M
ONTHYECK)Ee MUKPOCKOID], (POTOIAEKTPOHHBIE ¥ PEHT-
reHOBCKHe cruekTpomerpsl. Koperickue koarern Boipa-
3MAM 3aMHTEPECOBAHHOCTh B 3KCIEPUMEHTAABHBIX
BO3MOJKHOCTAX AM(PPAKTOMETPOB M CIEKTPOMETPOB
Ha peaktope VIBP-2, a Takke skeraHUe y4acCTBOBATDH B
COBMECTHBIX IPOEKTaX IO MCCAEAOBAaHMIO HAHOMATe-
pPMAAOB C MCIOAB30BAHUEM METOAA HEMTPOHHOTO pac-
CesHMUA.

O6 ycrmemHoOM COTPYyAHMYECTBE C AYOHEHCKMUMM
Teopeturamu npeapcrasuteasm OISV pacckazaa 3a-
BeAyomuit VlccaeAOBaTeABCKMM LEHTPOM KBaHTOBOTO
npocTpaHcTBa ¥ BpemeHu VYHusepcurera Coranra
npodeccop byn An

B Hammonaasnom yuusepcurere B Taimee (Tait-
BaHb) IOCTEN NMPUHUMAAM NpeAceAaTeAb TaiBaHbCKO-
ro ¢usudeckoro obuectsa npodeccop Yao Oy u npo-
tdeccop Mee Cunr, ¢ koTOpHIMU 06CY3KAAAOCH PA3BU-
Te 6OAee TECHBIX KOHTAKTOB B 0OAACTY M3YYEHNS

From 12 to 21 April, FLNP Director Professor
A. Belushkin and Deputy Director of the laboratory
D. Sangaa visited universities, neutron scientific re-
search and synchrotron centres in South Korea and
Taiwan.

At the National University of Seoul (South Korea)
A. Belushkin made a report on scientific trends of the
JINR Frank Laboratory of Neutron Physics and spec-
trometers developed for research at the IBR-2 reac-
tor. Director of the Centre for Research of Nuclear
Materials of the National University of Seoul Profes-
sor Il Hvan spoke to the guests from JINR about latest
scientific results. He also organized an excursion to
the research laboratories of the University. Interesting
discussions were held on the potential cooperation in
the studies of nuclei transmutation and condensed
matter research, including the topic of internal tension
of materials for atomic industry. The guests also
talked to their Korean colleagues about short-term
training courses and practice for Korean students at
JINR and at the IBR-2 reactor.

During the visit to the Centre of Nanophysics of
Yonsei University (Seoul, South Korea), the guests
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from JINR had meetings with Professors and re-
searchers of the Centre. New nanomagnetics and
nanomaterials with specific properties for hydrogen
energy industry are developed at the Centre.
A. Belushkin and D. Sangaa were shown an electric
generator that works on fuel cell, laboratory rooms
equipped with modern facilities to obtain various sam-
ples with nanostructures, research electronic and opti-
cal microscopes, photoelectronic and X-ray spectrom-
eters. Korean colleagues showed their interest in ex-
perimental  capacity of diffractometers  and
spectrometers at the IBR-2 reactor and expressed
their wish to take part in joint projects on studies of
nanomaterials with the neutron scattering method.

Head of the Research Centre of Quantum Space
and Time of Sogang University Professor Bun Li told
the representative of JINR about their successful co-
operation with theoreticians from Dubna.

In the National University of Taipei (Taiwan) a
talk was held with Chairman of the Taiwan Physics
Society Professor Chao Fu and Professor Iee Sing. The
development of closer contacts in the studies of mag-
netic liquids with neutrons was discussed.
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MarHUTHBIX SKUAKOCTEN C WMCIOAB30BaHMEM HENT-
POHOB.

A. B. Beaymkun n A. Canraa no6biBaAu B HayKO-
rpaae Xunn Yy (Hsinchu), rae pacmoaoskeHsl MHOTHE
YHUBEPCUTETHI, & TaK)Ke HAy4HBI NapK, UHTETPUPYIO-
HU/IIZ yHI/IBepCI/ITeTCKI/Ie Hay4YHbIE peSy]\bTaTbI C MHHO-
BAIOHHBIMM HpMMeHeHusAMM, ¥ mnoceruanu Harmo-
HaAbHBI yHUBepcuTeT Llnaxya, B KOTOPOM HAXOAUTCA
JMCCAEAOBATEABCKMI HENTPOHHBIN pPeaKTOpP MOIJHO-
ctpi0 2 MBrt, u HanuoHaAbHBI CHHXPOTPOHHBIN MC-
CAEAOBATEABCKUI IIeHTp ¢ dHeprueit my4dkos 1,5 I'sB,
umeromnit 25 MCCAeAOBATEABCKMX CTaHIMiL. B cuuxpo-
TPOHHOM I[leHTpe AYOHEHCKVE YYeHble OCMOTPEAM BCe
JICCAEAOBATEABCKME IYYKOBBIE CTAHIUM, KOTOPbIE
UCIIOAB3YIOTCSL B MaTepUMaAOBEAEHUM, OUOAOTMM U
Apyrux obaactsax. Aekums A. B. Beaymkuna «Camo-
opranmsyiouye 0ObeKTbl U UX HEMTPOHHBIE UCCAEAO-
BaHMA» OblAa HPOAOASKEHA AMCKYCCHEN C YYacCTHUEM
CIIEI[MAAMCTOB IO Pa3HBIM HAy4YHbIM HalpPaBAEHMSIM.
TariBaHbCKVE KOAAETW BBIPA3UAM TOTOBHOCTH COTPYA-
HM4aTh B 06AacTu 06pa3oBaHMs HAHOKAACTEPOB B
61006BEKTAX MOA BBICOKUM AABAEHMEM M B yCOBEP-
IIEHCTBOBAHMY HKCIEPUMEHTAABHON TEXHUKM.

16 ampeass B Aome Me>RAYHapOAHBIX COBEIjaHMI
IPOIIAO COBMECTHOE 3acepaHue KadeApbl IKCIepu-
MEHTaABHBIX METOAOB siAepHOI pusuru MUDU ¢ Be-
Ayummy yaeHbimu u crnenuaancramu OVISIL

Beictymast ¢ Aokrapom, akapemux A. H. Cucaksu
0603HAaYMA OCHOBHble Bexu B pazsutum VHCTHTYTA M
BBIPA3MA 3aMHTEPECOBAHHOCTD B HAPTHEPCTBE IO IPO-
€KTaM CO3AAaHMUSA HOBBIX YCKOPUTEABHBIX KOMIIAEKCOB,
B TOM 4YJICA€ B COOPYSKEHUMU YCKOPUTEABHOI'O KOMII-
A€KCa TAXKEAbIX MOHOB Arsg MUDIIL.

Hayunbiii pykoBoaureas AaGopartopum sAE€pHBIX
peaknmit akapemuk IO. II, OranecaH cBOM AOKAaA
«TssKenble MOHBI ¥ CBEPXTASKEABIE 9AEMEHTHI» Hadan
C BOCIIOMMHAHMUI O IpOBeAeHHbIX B MOCKBe CTyAeHdYe-
ckux ropax. PacckassiBasg 0 IMOCAEAHMX pe3yAbTaTax
pa6or no cunredy 117-ro aaementa, 0. II. Oranecsu
3aMeTHA, YTO MHOTHE BeAyume yckopureabiuku AIP,
3aHATBIE B 9TMX paborax, — BbIIyCcKHMKM MIIOIL
Pexrop MUOU npodeccop M. H. Crpuxanos Bpyuna
akapemuky IO. Il OranecsiHy AMIAOM OYETHOTO
npodeccopa HarmoHaapHOro mccAeA0OBaTEABCKOTO
apepHoro yHusepcurera «MUOM» u  «xpacHsii
IIPONYCK» Ha MPaBO [OCEWaTh B AF060€e BpeMs AI0GYIO
Aa60opaTopHUIO MAY AYAUTOPUIO.

A. Belushkin and D. Sangaa visited the Hsinchu
science city where many universities and a science
park that integrates university research results with
innovative applications are located. They also visited
the National Tsinghua University, where a 2 MW re-
search neutron reactor is installed, and the National
Synchrotron Research Centre of 25 research stations
with a beam energy of 1.5 GeV. Scientists from Dubna
saw all the beam stations at the Synchrotron Centre as
they are used in material science, biology and other
fields of research. A. Belushkin gave a lecture «Self-
organizing Objects and Neutron Research to Study
Them»; it was followed by a discussion with specialists
in various scientific trends. Scientists from Taiwan ex-
pressed their intention to cooperate with JINR in pro-
ducing nanoclusters in bio-objects under high pressure
and upgrading of experimental equipment.

A joint meeting of the chair of experimental
methods in nuclear physics of MEPI and leading scien-
tists and specialists of JINR was held on 16 April at the
International Conference Hall.

In his report, Academician A. Sissakian marked
the main milestones in the development of the Insti-

tute and spoke about his interest in partnership rela-
tions in projects to develop new accelerator
complexes, including the construction of a heavy ion
accelerator complex for MEPIL

Scientific Leader of the Flerov Laboratory of Nu-
clear Reactions Academician Yu. Oganessian started
his report «Heavy Ions and Superheavy Elements»
with reminiscences about his student life in Moscow.
Speaking about the latest results in the research in the
synthesis of element 117, he stressed that many leading
accelerator specialists involved in this study had grad-
uated from MEPL. MEPI Rector Professor M. Stri-
khanov presented Academician Yu. Oganessian a Di-
ploma of Professor Emeritus of the National Research
Nuclear University MEPI and the «red pass» that
gives the right to visit any laboratory or any hall at
any time.

Professor V. Grigoriev, who has been head of the
chair in the recent years, spoke about his predeces-
sors — leaders of the chair, students and postgradu-
ates, scientific research and contacts of the chair with
leading nuclear physics centres of Russia and the
world.
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IIpodeccop B. A. T'puropses, BO3rAaBASABIINIA
KOAAEKTHB KapeApPBl Ha IPOTASKEHNN IOCAEAHNX A€T,
pacckaszan O CBOMX IPEAIECTBEHHMKAX — PYKOBOAM-
TeAsiX KadeApbl, O CTYAEHTaX U ACHUPAHTAX, O HAYY-
HOJI paboTe U COTPYAHMIECTBe KapeApPBI C BEAYIIMMY
sAepHO- pu3ndeckumy neutpamu Pocenn u mupa.

Vuactuuku 3acepanus mocetuan Aabopatopuio
AAepHbIX peakmymil. O IpUMEHEHNM TSIKEABIX MOHOB B
COBPEMEHHbBIX TEXHOAOTMAX MM PACCKA3aA AMPEKTOP
ASIP mpodeccop C. H. Amurpres, 06 ycKOpUTeAsx

The participants of the meeting visited the Flerov
Laboratory of Nuclear Reactions. FLNR Director
Professor S. Dmitriev told them about applications of
heavy ions in modern technology; B. Gikal spoke
about heavy ion accelerators. Excursions were orga-
nized for the guests to the FLNR accelerators and the
accelerator complex of the Veksler and Baldin Labo-
ratory of High Energy Physics Nuclotron-M/NICA.
Professor A. Sorin made a report «Heavy Ion Physics
at High Energies and the NICA Project». As the par-
ticipants of the meeting said, their acquaintance with
the Institute programmes of education and research
and discussions of the plans to train young specialists
for JINR in the field of heavy ion physics and applica-
tion of nuclear physics methods in high technology
will play an important role in the development of
JINR-MEPI partnership.

On 24 June, a joint delegation of CERN techno-
logical services, NPO Geliymash and Messer, a Ger-
man company, visited JINR. Negotiations were held at
the JINR Directorate, including the representatives of
the Moscow Region government. The guests visited
the Veksler and Baldin Laboratory of High Energy
Physics, saw the upgraded superconducting accelera-
tor Nuclotron and got acquainted with a project to
develop on its basis the NICA collider. According to

I, 62

TsReAbix moHoB — B, H. Tmkaa. Aast rocreit 6v1am op-
raHU30BaHbl JKCKypcmu Ha yckopurean ASIP u
YCKOPUTEAbHBIN KOMIAeKC AaGopaTopuu GU3NKK BbI-
coxnx anepruit Hykarorpon-M/NICA. Aokraa « Pusu-
Ka TSSKEABIX MOHOB BBICOKMX OSHEPIUIA U TNPOEKT
NICA» npeacrasua npodeccop A. C. Copun. ITo or-
3bIBAM YIaCTHUKOB BCTPEYM, 3HAKOMCTBO C 06pa3oBa-
TEABHBIMM ¥ UCCAEAOBATEABCKMMM Tporpammamu Vu-
cTUTYTAa U OOCYRA€HME IIAAHOB TOATOTOBKM AAS
OMSIM MOAOABIX CHEIMarucToB B 06AacTy (HUUKK

Jy6Ha, 16 ampens.

Pextop MUDU npodeccop M. H. Crpuxanos
Bpyuaer akagemuky FO. 1. Oranecsny
JIMILIOM IIOYETHOTo npodeccopa
HanmoHnaapHOTO MCCIe10BaTeIbCKoro
siiepHoro ynuBepcurera « MUADN»

Dubna, 16 April.

MEPI Rector Professor M. Strikhanov
hands a Diploma of Professor Emeritus

of the National Research Nuclear University
MEPI to Academician Yu. Oganessian

previous agreements, CERN and NPO Geliymash will
participate in the latter. The day finished with a press
conference in the hotel «Dubna» held by General Di-
rector of NPO Geliymash V. Udut.

Messer produces cryogenic products, but it buys a
considerable amount of liquid helium in Russia and
provides its deliveries for the LHC in CERN. Strong
partnership ties have been established between JINR
and NPO Geliymash. The latter delivers cryogenic
equipment to Dubna while one of its enterprises pro-
duces liquid helium. The new screw compressor deliv-
ered to JINR by Geliymash for compressed helium
with a capacity of 6 thousand cubic meters per hour
permitted one to double cryogenic capacity of the
VBLHEP accelerator complex. This equipment has
been purchased for the NICA project provision.

The CERN delegation headed by chief of the tech-
nological department F. Borderie included chief of the
cryogenic group L. Tavian, chief of a sector C. Bart,
deputy chief of a group responsible for cryogenic lig-
uids D. Delikaris, and chief of a group A. Unerwik.
F. Borderie marked that there are 130 t of liquid heli-
um in the LHC cryogenic provision system half of
which originates from Orenburg, Russia. Vice-Presi-
dent of Messer U. Schlegel said that NPO Geliymash
fulfilled its obligations in a very responsible and accu-
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TAXKEABIX MOHOB M IPUMEHEHUI HAepHO—(I)I/ISI/I‘IeCKI/IX
METOAOB B Pa3BUTUM BBICOKUX TEXHOAOTU ChII'ParOT

Ba’KHYI0O pOAb B pasButum mnaptHepctsa OMSIM c
HVAY MUOIL.

24 wrons OUIN nocetnra o6beAMHEHHAS AeAera-
s rexaororndeckux caysk6 [IEPH, HITO «Teawnit-
Maur» ¥ HeMenkoi xommaunun « Meccep». B aupexiun
MHcTuTyTa COCTOSAMCH TIEPETOBOPBI C  ydacTueM
IpeACTaBUTEAENT MpPaBUTEAbCTBA MOCKOBCKOI 06Aa-
cti. Toctn mocetuan AaGopatopnio pusuKy BHICOKMUX
9HePIuil, OCMOTPEAU MOACPHUZUPYEMBIN CBEPXIPOBO-
ASIIVMI YCKOPUTEAh HYKAOTPOH ¥ IO3HAKOMMANCH C
IPOEKTOM CO3AaHus Ha ero 6ase xoaraiaepa NICA,
y4acTye B KOTOPOM, B COOTBETCTBUY C AOCTUTHYTHIMU
panee aoroBopenHoctamy, npumyr HEPH wn HIIO
«leamiimamry. BedepoM TOro ke AHA B TOCTMHUI[E
«/Ay6Ha» cocrosirace mpecc-KoH(EPEHHUs, KOTOPYIO
Ber renepaapHbii Aupextop HIIO  «Teamiimam»
B. H. Vayr.

Oupma «Meccep» IPOM3BOAUT PAA KPUOTEHHBIX
IPOAYKTOB, HO 3HaYMTEABHYIO YacCTb JKMAKOTO TeAMs
3akymaetT B Poccum, obecmeunmsas, B CBOIO O4YepeAb,

E-—'n

Jy6Ha, 24 wrons. OObeIMHCHHAS JIeNIeTalis TEXHOJIOTHYECKUX
ciryx6 LIEPH, HITO «l'enuiiman» 1 HeMEIKO KOMITAHUH
«Meccep» B OSSN

ero nocraBku Ars LHC B LIEPH. Vcroitunsoe mapr-
HepcTBO cAoskuaoch MesxAy OVISAM n HITO «Teanii-
Mam», KOTOPbI TMOCTaBAsieT B AyOHY KPUOTEHHYIO
TEXHUKY, & OAHO U3 ero HPEANPUSITUI — SKUAKUI Te-
anit. ITocraBaennniit «leannimamem» 8 OVISIV HOBBIN
BMHTOBOJ KOMIIPECCOP AASL C3KATOTO TeAMs IPOU3BO-
AUTEABHOCTBIO 6 THICSY KYOOMETPOB B 4aC IO3BOAUA
CpaKTI/[“IeCKI/I yABOI/ITb KpI/IOFeHHbIe MOIDHOCTHU yCKOpI/I—
teapHoro kommaekca ADBD. Dro oGopyaosanue
npuobpereno B o6ecnederne npoexra NICA.

B cocraB aeaeranum IJEPH, BO3raaBasiemoin Ha-
JarpHMKOM TexHonormdeckoro oraera O. Bopapn,
BXOAMAM HadaAbHMK KpmoreHHoi rpynmsl A. Tasuaws,
HavaabHUK cektopa K. Bapr, 3amecturenrr HavarpHm-
Ka TPYNObl, OTBETCTBEHHBIN 32 KOHTPAKTHI IO KPUO-
PeHHBIM KUAKOCTSAM, A. AeArkapuc, HaYaAbHUK TPYII-
nbl mocTaBok A. Yuuepsuxk. @. Bopapu ormerna, 410 B
cucreme kpmoobecnedenuss LHC 130 T skmakoro re-
AMs, IIOAOBMHA KOTOPOIO MMEET IIPOMCXOJKAEHNE B
Poccuu, 8 Openbypre.

Bune-npesuaent xomnanuym «Meccep» V. Hlae-
reab ckasdaa, 4yto HIIO «Teamiimam» oven» oTBer-
CTBEHHO ¥ YETKO MCIOAHMA CBOM OGS3aTEABCTBA IO

Dubna, 24 June. Joint delegation of CERN technological
services, NPO Geliymash and Messer,
a German company, on a visit to JINR




HAYYHOE COTPYOHNYECTBO
SCIENTIFIC COOPERATION

AOCTaBKe OIPOMHOIO KOAMYECTBA TEAUS BO
Bpemsa 3anycka LHC B cTporom coorercTBuM
rpaduxy.

I. B. Tpy6uukos ormerus, yro 8 OVISIN
€CTb MHTEPECHbIE PEIIeHN 110 CUCTEME ACTEK-
THUPOBAHUA CPbIBA CBEPXIPOBOAMMOCTH, YK€
ucnoassyemslie B npoekre FAIR (Aapmurraar,
T'epmannus), KOTOpble MOTYT GBIThH MHTEPECHBI
u aas IJEPH. Cpean mpurarapubix pa6or,
[AQHMPYEMBIX Ha YCKOPUTEABHOM KOMIIAEKCE
ayraoTpor-M/NICA, oco6oe Bummanme 6y-
AeT YAEAATHCS MCCAEAOBAHUAM IO CO3AAHUIO
HOBBIX aABTepHaTI/IBHbIX VICTOYHMKOB
SHEPTUM.

IToaBOAS MTOTHM BU3NTA, IeHEPAABHBIN AM-
perrop HIIO «Teamitmam» B. H. Yayr cxka-
3an: «leameBass TemaTuka, reameBbie yCTa-
HOBKJ, Hay4YHbIe MCCAEAOBaHMA (PU3UKOB Ha-
OpaBA€Hbl Ha TAABHOE — Ha TO, 4YTOOBI
obecneynts 3Hepruert OYAyIMe MTOKOAEHUS
AIOAEH, IpudeM dHepruey YnucToM U AeIeBOIL
Yro6e! HAIIM TOTOMKM CMOTPEAM AAABLIE HAC,
OHM AOAJKHBI ONMPAThCA Ha Halle TOYHOE
3HaHME U HA TOT 6A3UC, KOTOPbIA Mbl BMECTE
CO3AaeM cedac».

COBEWAHNA. CEMNHAPHI
MEETINGS. SEMINARS

14-¢ MexnayHnaponHoe padouee cosemianue « Teopus nyknea-
yuu u ee npumereHus poxoanmio B JJaboparopuu reopeTnueckon
¢usuxu uM. H. H. boromo6oga ¢ 1 o 30 anpens. B ero padore npu-
HAJIM yyacTHe 0koJio 50 yueHbIX U3 Hay4dHbIX LIeHTpoB benopyccuu,
Bbonrapuu, Bearpuu, ['epmanun, Poccun, CIIA, Yikpawnnsl, Anonnn
u OUAAUN.

XapakTepHOU 0COOCHHOCTBIO ATOTO €KETOIHOTO paboduero co-
BEIIaHUA ABJISETCA paboTa Hal COBMECTHBIMHU MPOCKTAMH B TPYII-
max, oOpa30oBaBIIMXCS B PE3ylIbTaTe MHOTOJIETHETO COTPyHHHUYE-
crBa. [IpencraBuTeny TakuxX Py BBICTYIHIIH C JIOKJIaaMu 00 nc-
CJICIOBAHUAX, BBIOJHCHHBIX 3a IMpomenmuid roa. B gacTHOCTH,
OBLTH TOAPOOHO 0OCYKICHBI METOBI AKCTIEPUMEHTATIHLHOTO aHAJIH-
3a CTEKJIOBAHUSA U HYKJICALMU C IOMOIIBIO KaJIOPUMETPHUH, BBIIOI-
HeHHoro rpymmoit npodeccopa K. Illuka B WucTHTYTE (U3HKH
VYausepcutera T. Pocroka (I'epmanuns), a Takke UX TCOpETUICCKAs
HHTEPIIPETaLH.

Cogeranue ¥ Ha 3TOT pa3 ObIJIO0 0UEHb YCIEIIHBIM U TPOXOHIIO
B aTMOoc(epe TECHOTO HayqyHOro coTpyaHudecTsa. [1o exnHomynHo-
My MHEHHUIO YYaCTHHKOB, HEOOXOJMMO MPOIOIDKUTH TAKyIo 3P ek-
THBHYIO ()OpMy COBMECTHOH HaydHOH paboTsl. CoBemanue OBLIO
opranusosaHo JIT® coBmectHO ¢ YHuBepcureToM I. PocToka npu
¢unancosoi noxaepxxkke OUSN, nporpammer «Ieitzenoepr—Jlan-
nay», POOU u Hemernkoro HayqHO-HCCIEIOBATEIHCKOTO COOOIIIe-
crBa (DFQG).

rate manner to deliver such an immense
amount of helium during the launch of the
LHGC, strictly according to the schedule.

G. Trubnikov marked that there are in-
teresting approaches at JINR in the detection
of a superconductivity slip that are used in the
FAIR project (Darmstadt, Germany) and can
be of interest to CERN. In applied research
planned at the accelerator complex Nu-
clotron-M/NICA, special attention will be
paid to the studies to develop new alternative
energy sources.

Summing up the results of the visit, Gen-
eral Director of NPO Geliymash V. Udut said:
«Helium topics, helium facilities, scientific re-
search, all of them are aimed at the main pur-
pose — to provide future generations with en-
ergy that will be pure and cheap. To provide
further progress for them, we must leave them
accurate knowledge and the basis we are de-
veloping today together».

On 1-30 April, the 14th International Research Workshop on
Nucleation Theory and Applications took place at the Bogoliubov
Laboratory of Theoretical Physics of the Joint Institute for Nuclear
Research. It was attended by about 50 participants from Russia,
Ukraine, Germany, Belarus, Bulgaria, Hungary, Japan and the Unit-
ed States.

In the workshop, the representatives of different groups present-
ed their results obtained in close cooperation among the participat-
ing colleagues in the course of the year. Of particular interest were
the discussions on the methods of experimental analysis of glass
transition and nucleation phenomena by calorimetry and their theo-
retical interpretation performed by the group of Professor C. Schick
at the Institute of Physics of Rostock University.

Summarizing, one can state that the research workshop proved
again to be a very fruitful form of scientific cooperation. In the opin-
ion of the participants it is highly desirable to continue this very ef-
fective form of scientific work and cooperation in future. The work-
shop was organized by the Bogoliubov Laboratory jointly with Ros-
tock University and supported by JINR, DFG, the Heisenberg—
Landau Programme and RFBR.
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TpanuimoHHOE IBYXTHEBHOE padouee cogeuianue no
Komnvlomepnoil anzeppe npoxonwio B Jlaboparopun uH-
(hopMaIMOHHBIX TeXHONIOTHI 24-25 Mas. B HeMm npuHsum
yuactue 0osiee 40 yueHbIX, MPESACTABISIONINX YHUBEPCUTE-
ThI ¥ HayuHbIC LIeHTPbl Coduu (bonrapus), byxapecra (Py-
mbiaus), Kuesa (Ykpauna), Typky (OuHASHAMS), a TakKe
poccuiickue HayuHble LeHTpbl MockBbl, Cankr-IleTepOyp-
ra, Caparosa u Jlyons1. beuto mpezacrasieno 24 nokiana.

Ot10 13-e mo cuety pabodee COBEUIAHHUE U3 CEPUU CO-
BMECTHBIX COBEIIAHUH, TpoBoAUMEIX ¢ 1997 1. OUSIN, da-
kynsreroM BMK MI'Y u HUUS® um. . B. CroGenbItsiaa
MI'Y. OcHOBHas LIeJIb COBEIIAHUN — OOCYXKIEHUE COBPE-
MEHHBIX METOJIOB, aJITOPUTMOB U CHCTEM KOMITBIOTCPHOM
anreOppl Kak CICIHATUCTaMH B 00JacTh WHGOPMATHKH,
TaK ¥ MareMaTUKaMu U (HU3UKAMH, YCIICIIHO PUMEHSIO-
IIIMH KOMITBIOTEPHO-aNTeOpandecKue METOABl B CBOHUX

Jy6Ha, 29 mapta. Pabouee coBernanue «lcrnonp3oBaHue ycKopHuTeseil 3apsKeHHBIX YaCTHULL U1 U3YUCHUS PaJUallHOHHBIX
MOBPEXK/ICHHI B CHCTEMAaX BBICOKOTO YPOBHSI OpraHu3alny (KOCMUYCCKUE, MEIUKO-OHOIOTHYECKUE M TEXHUYCCKUE aCIICKThI)»

Dubna, 29 March. Workshop «Application of Charged Particle Accelerators for Studies of Radiation Damage in Systems
of High Level Organization (Space, Medical-Biological and Technical Aspects)»

A traditional two-day Workshop on Computer Algebra
was held at the Laboratory of Information Technologies,
JINR, on 24-25 May. More than 40 scientists from universi-
ties and scientific institutes of Sofia (Bulgaria), Turku (Fin-
land), Bucharest (Romania), Kiev (Ukraine), and Russian
scientific centres of Moscow, St. Petersburg, Saratov and
Dubna attended this workshop. Twenty-four reports were
presented.

This workshop was the 13th in a series of workshops
which were started in 1997 by the Joint Institute for Nu-
clear Research, the Computer Science Department and the
Skobeltsyn Institute of Nuclear Physics of Moscow State

University. The main goal of these workshops is to provide
a forum for researchers on computer algebra methods, algo-
rithms and software and for those who use this tool in theo-
retical, mathematical and experimental physics. A number
of new promising results were reported on increasing the
computing efficiency of algorithms for solving the systems
of algebraic, differential and difference equations; the dy-
namic data transfer systems simulations; parallel computa-
tions; quantum description of finite dynamical systems; so-
lutions to the boundary-value problems arising in nuclear
physics and quantum chromodynamics.
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JlaGoparopus HelTpoHHOIT pusukn um. 1. M. ®@panka, 6 anpes.
O01mmerabopaTopHbIN ceMHUHAp, NOCBSIIIEHHEIH 95-11eTHI0
co aus poxnaenus . JI. [anupo (1915-1973)

uccrnenoBanmsx. Ha coBeranuu 3Toro roga OblT mpeacTa-
BJICH S]] HOBBIX MHOTOOOEIIAIONINX PE3YJIBTAaTOB 1O TO-
BBINICHUIO BHIYUCIUTEIBHON 2(P()EKTHBHOCTH alrOPUTMOB
pelIeHus CucTeM anredpandeckux, T hepeHInaTbHbIX 1
Pa3HOCTHBIX YPaBHEHUI; 110 MOJECIMPOBAHUIO JUHAMUYE-
CKUX CHCTEM IIepeJiayt JaHHBIX; 110 pacnapaiieIMBaHHUIO
BBIUUCIICHWH; 110 KBAaHTOBOMY OITMCAHUIO KOHEYHBIX
JUHAMHUYECKUX CHCTEM; II0 PEIICHHIO KpPAaeBBIX 3ajad,
BO3HMKAIOIIMX B AaTOMHOM (Qu3MKe W  KBaHTOBOM
XPOMOJIMHAMHUKE.

Haubonpmmit maTepec Be3Banu noxmanst B. I1. I'epa-
ta (OUSAN), HO.PoGeprma (TexHuuecknii yHHBEpPCHUTET,
AxeHn, ['epmanusi) — 00 alrOpUTMUYECKON MPOBEPKE CO-

Hy6Ha, 11-13 mas.
Coseanue paboueit rpymmsl koutadoparun ATLAS
no ¢uszuxe na LHC (IIEPH)

Frank Laboratory of Neutron Physics, 6 April.
Laboratory seminar dedicated to the 95th anniversary
of Fedor Lvovich Shapiro’s birth (1915-1973)

TJIACOBAaHHOCTH JUCKPETHBIX PA3HOCTHBIX alIIPOKCUMAIIUI
JUIS CUCTEM JIMHEHHBIX YpaBHEHUH B YacCTHBIX HPOMU3BOJI-
HbIX; C. A. AbpamoBa (Berumcrnurensueiii 1meHTp PAH,
MI'Y, MockBa) — 0 HEKOTOPBIX Pa3pemInMbIX B Hepaspe-
HIMMBIX TPOOIeMax, CBI3aHHBIX C ¢-Pa3HOCTHBIMU ypaBHE-
Husimu ¢ napamerpamu; M. H. I'eBopksina, 1. C. Kyns6osa
(PYIH, MockBa) — 00 HCHOIB30BAHWU OTEPAIIIOHHOTO
OX0a I OMUCaHus KBaHTOBOH ¢azbr; U. JlumoBckw,
M. Cniupunonosoii (MHCTHTYT MareMaTHKK U HHPOPMATH-
ku BAH, Co¢ust) — o pe3oHaHcax B KoJeOaTeIbHBIX
CHCTEMax C MHTETPAILHBIM KPAEeBbIM yCIOBHEM.

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

W el S

-
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Dubna, 11-13 May.
Meeting of the ATLAS collaboration working group
on physics at the LHC (CERN)
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Mesicoynapoonnviit cemunap no 63aumMoOelucmeuio
Heiimponoe ¢ adpamu (ISINN-18), exeronHo opranusye-
MbIit Jlaboparopueit nelitponHoit puznkn um. M. M. dpan-
Ka, mpoxoaua ¢ 26 mo 29 mas B TOCTENPUUMHBIX CTEHaX
HUMSAD MTI'Y. B aTom rozty oH ObLT MOCBSIIEH 95-1eTHIO
co aus poxaenus @. JI. [llanupo — ogHOro U3 cozaareneit
1 MHOTOJIETHEr0 Hay4yHOro jwuziepa Jaboparopuu. bonee
100 yenoBek W3 BeIyMIMX SAEPHO-(QU3NUECKUX ILEHTPOB
Poccun — TIUAD u UAN PAH, ©OU, HUUAD MI'Y, Pa-
nueBoro uHctutyta, DT «AToMdHEpromann», a Takxke
U3 UCCIEeI0BATEeNIbCKUX MHCTUTYTOB benopyccuu, Bbonra-
pun, I'epmannn, Erunra, Kuras, Pecriyonuku Kopewn, Py-

mbrand, Cepbun, Ykpawnsl, CIIA, ®pannnu u IIBeii-
LapUU MPUHSIN y9acTHE B pabOTe CEMHUHApA.

Temaruka JOKIa 0B ¥ IOCTEPOB, MPEICTABICHHBIX Ha
CeMHUHape, BKII0Yaia HCCIe0BaHUS B 001acTH (DyHIaMEH-
TaJIbHBIX CBOWCTB HEHTPOHA U (DYH/IaMEHTAIBHBIX CUMMe-
Tpui, GU3UKH YIBTPAXOJIOAHBIX HEUTPOHOB, ACTICHUS SAEP
1 SIIEPHON CTPYKTYPBI, SACPHBIX JaHHBIX AJISI TEXHOJIOTUH
U AACPHO-aHAJIUTUYCCKUX METOJOB B HAyKaX O »XWU3HH,
MpUKIagHbIe UccnenoBanus. [Iporpecc B co3ganuu u pas-
BUTHHM HEHUTPOHHBIX HCTOYHHMKOB B MHCTUTyTax Ilayis
Illeppepa u Jlays—JlankeBeHa, a TakkKe B UCCIIENOBATENb-
ckoMm 1eHTpe B Poccenmopde BbI3Bai OOJIBINON HHTEpEC
Y4aCTHUKOB CEMHMHapa.

JlaGoparopus Teopetnueckort Gpusuku um. H. H. boromro6osa, 14 amperst.

OOmenHCTUTYTCKUH cemuHap «CuHTE3 HOBOTO 117-r0 21eMeHTa

Bogoliubov Laboratory of Theoretical Physics, 14 April. All-Institute seminar «The Synthesis of New Element 117»

The greatest interest was aroused by the talks delivered
by V.P.Gerdt (LIT, JINR) and D.Robertz (RWTH,
Aachen, Germany) on the algorithmic consistency check of
difference approximations to the systems of linear partial
differential equations; S. A. Abramov (CC, RAS, MSU)
who spoke about some solvable and unsolvable problems
related to the g-difference equations with parameters.
M. N. Gevorkyan and D. S. Kulyabov (PFUR, Moscow)
presented an operational approach to the quantum phase
problem; I. Dimovski and M. Spiridonova (IMI, BAS,
Sofia, Bulgaria) reported on resonances in vibrating sys-
tems, due to the integral boundary-value condition.

V. P. Gerdt, A. A. Bogolubskaya

The International Seminar on Interaction of Neu-
trons with Nuclei (ISINN-18), organized annually by the
Frank Laboratory of Neutron Physics was hospitably held
from 26 to 29 May in the Scientific Research Institute of
Nuclear Physics, MSU (NII'YaF). This year it was dedicated
to the 95th anniversary of the birthday of F. L. Shapiro, one
of the founders and long-standing scientific leader of the
laboratory. More than a hundred people from leading nu-
clear physics centres of Russia — PINP and INR of RAS,
IPPE, NII'YaF of MSU, the Radium Institute, CPTP Atom-
energomash, and also from research institutes of Belarus,
Bulgaria, Germany, Egypt, China, Republic of Korea, Ro-
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TpagnunonHo HepopMmanmbHas aTMocdepa ceMHHApa
CIOCOOCTBOBAIA 0OPA30BAHKIO HOBBIX M YKPCIUICHHIO CY-
LICCTBYIOIINX BHYTPUPOCCHACKUX H MEKIYyHAPOIHBIX
KOJUTa0OpAaITHiA.

C 31 mas o 6 utons B Ynan-batope (MoHromnus) mpo-
XOIIMIJIO MEXTyHapoHoe coBemanue «Hoevie nepcnexmu-
6vl compyonuuecmea ¢ OUAH — om ¢puzuku rnemen-
mapuwixX yacmuy 00 HAHOMEXHOI02UIL», B KOTOPOM IPU-
HUMaJla y4yacTue NpeACTaBUTEIbHAS JENIeralusl Y4YeHbIX
OUSIM mox pyKkoBOACTBOM H. 0. nupekTopa MucTuTyTa
M. T'. Utkuca. Cosemranue 65110 oprannzoBano OSSN co-
BMECTHO ¢ ATEHTCTBOM IO s/IepHON sHepruu [IpaBurens-
ctBa Monronuu. B coctase aeneranuu OV — riaBHbIi
yuenslil cekperaps Mucturyra H. A. PycakoBud, aupekro-
pa maboparopuii A. I. Onpmesckwuii (JIAIT), A. B. bemym-
kuH (JIH®), E. A. Kpacasun (JIPB), u. o. nupexropa YHI]
C. 3. Ilakynsak, 3amectuTtenu aupekropos: JITO —
A. C. Copun, JIH® — /1. Canraa, JIUT — B. B. Kopens-
KOB, ctapmmi HayuyHbIH corpynuuk JIUT O. Uymyynbaa-
Tap, BEAYLIUNA COTPYAHUK OTIENIa MEKAYHAPOAHBIX CBsI3el
M. T JlouunioB. MOHTOIBCKHE Y4YEHBbIE, HPUHHMABIINE
ydJacTHE B COBEIAHUH, MPECTABISIIN ATEHTCTBO 1O si/iep-
Hoii »uepruu [IpaButenscTBa MoHTOMMN, AKaZEeMUIO HAYK,

Jy6na, 26 mas. YyactHuku 18-ro MexayHapoaHOTO ceMUHapa
0 B3auMozeiicTBUIO HeHTpoHOB ¢ simpamu (ISINN-18)

YHHUBEPCHUTETHI U HAyYHO-HCCIIEJOBATEILCKIE HHCTUTYTHI.
B pabote coBelanus Takke IPUHUMAIH y4acTHE POCCHIA-
ckue yudensle u3 MuctuTyTa husuku 3eMHoit kopsl Cuoup-
ckoro otneneHus PAH (MpkyTck) BO IaBe ¢ TUPEKTOPOM
mpocgeccopom A. I'. Peenko.

OTKpBUIH COBEIaHue B MOHIOJIBCKOM TOCyAapCTBEH-
HOM YHUBEPCHUTETE 3aMECTUTENb NpeiceaTelss ATeHTCTBa
1o siiepHoi »Heprun [IpaButenscrsa Monronmu npodec-
cop L. JamauHCyp?H M DJIaBHBIA YUYEHBIl CEKpeTapb
OUSIN H. A. PycakoBud4. YUacTHUKH COBELIAHUS TOYTHIIH
MUHYTOM Mon4aHus namsath qupekropa OMAN akanemuka
Anexcest HopatipoBnua CrcaksHa, BHECIIIETO OTPOMHBIN
BKiaa B pazsutue OMSN. CoOpaBimxcst MpUBETCTBOBAIN
PYKOBOIMTENh ATEHTCTBA MO siiepHOHN »Hepruu I[IpaBu-
TenbcTBa MOHTONINY, MOTHOMOYHBIN npeacraButens [Ipa-
purenbcTBa Monromun B OMSU mpodeccop C. DuxOar,
u. o. gupexkropa OUAN mpocdeccop M. I. Utkuc, npesn-
neHt AH Mouronuun akajgemMuk b. DHXTYBIIUH, PEKTOP
MOHT0JIBCKOTO TOCY/IapCTBEHHOTO YHUBEpcuTeTa podec-
cop C. Tymyp-Ouup. bbi1o 3a4nTaHo NpUBETCTBEHHOE MO-
cJaHue peMbep-MUHUCTpa MoHronuu, npenceaarens Ko-
MUCCHUH 110 siiepHoit sHepruu C. bar6ona.

Ha nepBoM 3aceaHuy ¢ JOKJIaAaMU BBICTYIIUIN: TIPO-
¢eccop C. Dux0Oar («IlepcneKTuBEI pa3BUTHS COTPYIHIYE-
ctBa Momnromuun ¢ OWSN»), mpodeccop M. I. Utknc

Dubna, 26 May. Participants of the 18th International Seminar on
Interaction of Neutrons with Nuclei (ISINN-18)
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Vnan-barop (Monronus), 31 Mast — 6 HiOHSI.

Y9acTHHKH MEXKITyHAPOIHOTO COBEIIAHUS

«Hossle nepcriekTuBsl coTpyanudectsa ¢ OV — ot dhusuku
JIIEMEHTAPHBIX YaCTHI] JO HAHOTEXHOJIOT Uiy

mania, Serbia, Ukraine, the USA, France and Switzerland
participated in the work of the seminar.

The reports and posters presented included studies in
the field of fundamental properties of the neutron and fun-
damental symmetries, physics of ultracold neutrons, nu-
clear fission and nuclear structure, nuclear data for technol-
ogy and nuclear analytical methods in life sciences and re-
lated applications. The progress in creation and
development of neutron sources in the Paul Scherrer Insti-
tute and the Laue—Langevin Institute, as well as in the re-
search centre in Rossendorf, aroused great interest of the
seminar participants.

The traditionally informal atmosphere of the seminar
was favorable for formation of new and strengthening the
existing Russian and international collaborations.

The International meeting «New Prospects of Cooper-
ation with JINR: From Elementary Particle Physics to
Nanotechnology» was held on 31 May — 6 June in Ulaan-

Ulaanbaatar (Mongolia), 31 May — 6 June.

Participants of the international meeting

«New Prospects of Cooperation with JINR:

From Elementary Particle Physics to Nanotechnology»

baatar (Mongolia). It was attended by a representative dele-
gation of JINR scientists headed by JINR Acting Director
M. Itkis. The meeting was organized by JINR in coopera-
tion with the Agency on Nuclear Energy of the Government
of Mongolia. The JINR delegation included JINR Chief
Scientific Secretary N. Russakovich, laboratory directors
A. Olshevsky (DLNP), A. Belushkin (FLNP), E. Krasavin
(LRB), UC Acting Director S. Pakulyak, laboratory deputy
directors A. Sorin (LTP), D. Sangaa (FLNP), V. Korenkov
(LIT), LIT senior researcher O. Chuluunbaatar, leading
staff member of the Department of International Relations
M. Loshchilov. Mongolian scientists who took part in the
meeting represented the Agency on Nuclear Energy of the
Government of Mongolia, the Academy of Sciences, uni-
versities and scientific research institutes. Russian scientists
from the Institute of the Earth Crust Physics of the Siberian
Branch of RAS (Irkutsk) headed by Director Professor
A. Revenko also took part in the meeting.

Deputy Chairman of the Agency on Nuclear Energy of
the Government of Mongolia Professor Ts. Damdinsurehn
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(«OUSN: B3rmsan B Oyaymiee» U « AKTyalbHBIC HampaBie-
HUS MCCJICIOBAHUH B sIICPHON (u3ukey), akagemuk b. Ya-
npaa («Poms OUSIN B puznyecknx Haykax B MOHIOJINI»)
u mpodeccop A. I Perenko (MHCTUTYT QU3UKK 3eMHON
xopel CO PAH, UpkyTck).

BTopoii neHp coBenaHus COBIAN ¢ MOHTOJIBCKUM Ha-
LMOHAJIBHBIM Ipa3aHuKOM — JlHemM marepu U peOeHka, 1
JUIl YYaCTHHKOB COBEINAHMS, a TaK)K€ MOHTOJBCKUX CO-
TPYIHUKOB, paHee paboTasmux B OV, u uneHoB ux ce-
Meii ObUT OpraHn30BaH BbIe3]] B ACTPOHOMHUYECKHI [IEHTP
Xypantoroot. M3 o6cepBaropun, KoTopast HAaXOAUTCS B 3a-
MTOBEAHBIX TOPAX, OKPYXaloMMX YnaH-barop, oTKkpbIBasucs
HETIOBTOPUMBIH BUJ Ha 3€JICHBIC TOPHBIE CKIOHBI.

[Mocnenyrommue 3aceqanusi MPOXOAWIN B KOH(EpEHII-
3ajie TOCTUHHMIIBI «YiaaanOaarapy». JlyOHeHCKOH aeneranu-
el OpUTH TIpenCTaBICHBI HOKIaabl 00 yuactuum OUAU B
skcnepuMenTax Ha LHC, pagnmobnonorndeckux mccieno-
BaHUSX, MCCJICOBAHUSAX [0 HEHTPOHHOH (usmke, PpyHma-
MEHTaJbHBIX W MpPUKIaTHBIX ucciaenoBanusx B JISIL
OUSAU, o mocTpoeHHH TpHUI-HHPPACTPYKTYPHI CTpaH-
ydacTHHI, ctaryce nmpoekra NICA, a Takxke 00 ydeOHBIX
nporpammax Muctutyta. Yuensie OMSAN orBetniam Ha
MHOXKECTBO BOIPOCOB, CBSI3aHHBIX C (DyHJIaMEHTAIbHBIMU
Y IPUKJIQHBIMU UCCIIEA0BaHUAMH, C PA3BUTHEM 00pa30Ba-
TespHOM fesitenbHOCTH OV

Jloxitagel MOHTONBCKHX KOJUIET OBIIH ITOCBSAIICHBI
poisu [lyOHBI B pa3BuTun (pu3nueckux Hayk B MoHroiuu,
COCTOSTHHIO (DM3MKH BBICOKHX DHEPTHH, Pa3BUTHIO HAHO-
TEXHOJIOTUH, OCBOEHHIO YPAHOBBIX MECTOPOXKIeHUH MOH-
TOJMM W PA3BUTUIO aTOMHOM 3HEPreTHKH, a TaKKe
BOMPOCAM IMOJATOTOBKH HAIlMOHAJIBHBIX KaJpPOB.

B MoOHronasckoM rocylapcTBEHHOM YHHUBEPCUTETE, a
3aTeM B TOCTHHUIIE « YTaaHOaaTapy Ui TOCTEH U y9aCTHH-
KOB COBEIIaHUs OblTa pa3BepHyTa MOCTEpHAas BHICTABKa,
MOCBSIIIIEHHAs] MHOTOJIETHEMY COTPYAHUYECTBY MOHTOINU
u OUSN, yyacTuio BUAHBIX MOHTOJIbCKMX YUYEHBIX B J€si-
TenpbHOCTH OOBEIMHEHHOTO WHCTHTYTA, COBMECTHBIM Ha-
YYHBIM JAOCTIDKEHUAM (DyHIaMEHTAIBHOTO U IIPUKIIAIHOTO
xapakrtepa. BeicTaBka, MOAroToBIEHHAs COTPYIHHUKAMHU Ha-
yuHO-uH(popmarmonHoro otaena OWSU, npusnexia Bee-
oOIee BHIMaHUE U BBI3BaJla HHTEPEC HE TOJIBKO Y MOH-
TOJIbCKUX YYACTHUKOB COBEILAHUSI CTApLIErO IOKOJEHUS,
HO M y MOJIOABIX YYEHBIX, a Takke OBIBIIUX COTPYIHHKOB
OHAN.

[pencrasurenu nenerammu OSSN moOsBamu B 1H-
CTUTYTE IEPCHEKTUBHBIX HccienoBanuil npu [lpaBurens-
ctBe MoHroimu, o0CyIMB MEpCIEeKTUBBI ydacTiss MoHro-
JUH B TPUA-UHPPACTPYKTYpE C JTUPEKTOPOM HMHCTHTYTa
b. Lloroo ¥ HayaJabHUKOM OTAEJIEHUS MaTeMaTHYeCKOIo
monemupoBanus C. bymasimom. B MucTuTyTe QuMsukn u

and JINR Chief Scientific Secretary N. Russakovich
opened the meeting at the Mongolian State University.
With a one-minute silence, the participants of the meeting
paid the tribute to the memory of JINR Director Academi-
cian Alexei Norairovich Sissakian who made a tremendous
contribution to the development of JINR. Head of the
Agency on Nuclear Energy of the Government of Mongo-
lia, Plenipotentiary of the Government of Mongolia to
JINR Professor S. Ehnkhbat, JINR Acting Director Profes-
sor M. Itkis, President of the Academy of Sciences of Mon-
golia Academician B. Ehnkhtuvshin, and Rector of the
Mongolian State University Professor S. Tumur-Ochir
greeted the participants. The greeting address by
Prime-Minister of Mongolia, Chairman of the Board on
Nuclear Energy S. Batbold was announced to the audience.

The following scientists made reports on the first day
of the meeting: Professor S. Ehnkhbat («Prospects for
Mongolia—JINR  Cooperation»), Professor M. Itkis
(«JINR: Looking into the Future» and «Urgent Trends of
Research in Nuclear Physics»), Academician B. Chadraa
(«JINR’s Role in Physical Sciences in Mongolia») and
Professor A. Revenko.

The second day of the meeting coincided with the na-
tional Mongolian holiday — the Day of Mother and Child;
for the occasion, a visit to the Astronomical Centre
Khurehltogoot was organized for the meeting participants,
former JINR staff members from Mongolia and their fami-
lies. A marvellous view on the green hillsides opens from
the observatory which is situated in the reserved mountains
around Ulaanbaatar.

The subsequent meetings were held in the conference
hall of the hotel «Ulaanbaatar». The delegates from Dubna
presented reports on the participation of JINR in experi-
ments at the LHC, radiobiological research, neutron
physics studies, fundamental and applied research at JINR
DLNP, construction of the grid infrastructure of JINR
Member States, the status of the NICA project, and educa-
tion programmes of the Institute. JINR scientists answered
numerous questions related to fundamental and applied re-
search and educational activities at JINR.

The reports made by Mongolian colleagues were de-
voted to the role of Dubna in the development of physical
sciences in Mongolia, the status of high energy physics, the
development of nanotechnology, uranium deposits in Mon-



N OB E L A 1. O E M A P |

MEETINGS. SEMINARS

TEXHOJIOTUH ¢ JIeKuuel Ha 3Ty TeMmy BbicTynuia B. B. Ko-
PEHBKOB. 3/71eCh )K€ COBMECTHO ¢ npodeccopom b. Hapryem
ObUTM HaMEYCHBI MEepPBbIe KOHKPETHHIC IIATH BXOXKICHHS
Mowronmu B rpua-uHPacTpyKTypy.

[Iporpammoii coBemanusi OBUTH MPEAYCMOTPEHBI BH-
3UTHI B ATEHTCTBO T10 /IepHON SHEPTHH, MOHTOJIbCKHI TO-
CYlapCTBEHHBI YHHBEpPCUTET, AKaJeMHIO HayK U MOoH-
TOJIbCKUH FOCYIapCTBEHHBI YHUBEPCUTET HAYKH U TEXHO-
moruii. B ArenrctBe mo spepHoit sHepruu C. DHXOAT H
M. I UTkuc moanucanu NMpPOTOKOJ O COTPYAHUYECTBE B
00J1aCTH MOJATOTOBKM MOHIOJIBCKUX CITIELUAIMCTOB IO Ha-
IpaBJIeHuIo «SnepHas pusnka n rexnonorus». B xone Bu-

3UTOB ObITa BBIpa0OTaHa o0OMmIast CTpaTeTHus pPa3BUTHA
Hay4YHO-TEXHUYECKOTO COTPYAHUYECTBA U MPHUBJICYCHUS B
JlyOHY MOHTOJIbCKOW HAyYHOW MOJIOJICHKH.

B MoOHT0/IECKOM TOCY1apCTBEHHOM YHHBEPCUTETE Ha-
YKU 1 TexHoJorwui npeacrasurenerd OMAU Berpeyanu Bu-
ue-npesuaeHt P. Cambsia, pextop npodeccop b. Jlamaun-
cypaH, npodeccopa III. Yagpaadan, b. TymdaumsmM063pai,
Y. I'ynbHap M CTYAEHTHI B KPACHBIX MakKax C HaJIHCBIO
«Bpewms roBopuTh o-pyccku!». bpita tocTurayTa 10T0BO-
peHHOCTH 00 0OMeHe HH(pOPMAIIUEH U 0 TOM, YTOOBI 3TOT
YHHUBEPCUTET aKTHBHO TOJKJIIOYHIICS K COTPYAHUYECTBY
MEXy HaydHbIMH LieHTpaMu Monroauu u OVSN.

JlaGoparopus Teopernueckoit ¢pusuku um. H. H. Boroiro6osa, 28 urons. [IBycroponnee cosemanne OUSAN-KHP mo spepHoii ¢pusmnke

Bogoliubov Laboratory of Theoretical Physics, 28 June. Bilateral INR—China meeting on nuclear physics

golia and atomic energy, and issues of training national
staff.

A poster exhibition about the long-standing coopera-
tion of Mongolia and JINR, involvement of outstanding
Mongolian scientists in JINR activities, joint achievements
in fundamental and applied science was opened at the Mon-
golian State University and the hotel «Ulaanbaatary» for
guests and participants of the meeting. The exhibition was
prepared by the staff members of the JINR department of
scientific information. It attracted the participants’ atten-
tion and aroused interest among not only elder Mongolian
scientists and former JINR staff members but young
researchers as well.

Members of the delegation from JINR visited the Insti-
tute of Advanced Research of the Government of Mongolia

and discussed prospects for Mongolia’s participation in the
grid infrastructure with the Institute Director B. Tsogoo
and head of department of mathematical simulation
S. Budnyam. V. Korenkov gave a lecture on this topic at the
Institute of Physics and Technology. In the discussion with
Professor B. Nehrguj, first steps of Mongolian participa-
tion in the grid infrastructure were pointed out.

The programme of the meeting included visits to the
Agency on Nuclear Energy, the Mongolian State Universi-
ty, the Academy of Sciences and the Mongolian State Uni-
versity of Science and Technology. At the Agency on Nu-
clear Energy, S. Ehnkhbat and M. Itkis signed a protocol on
cooperation in training Mongolian specialists in the topic
«Nuclear Physics and Technology». A common strategy of
the development of scientific and technical cooperation and
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3aKTIOYNTEIbHBIC THU COBCIIAHUS MPOXOANUIH B XKH-
BOMTUCHOM MecCTeuke TamdpiK, HeJaneko OT KOTOPOro, B
Homxun bonnmore, pacrnonokeH MOHYMEHTAIbHBIA KOM-
miekc Ymarncxana. C BBICOKOTO XOJMa TPUIIATHMETPO-
BbI BCAJHUK — OCHOBareiab MOHIOJIMM CMOTPUT Ha
BOCTOK, B CTOPOHY CBOETO JIOMa.

B MepomnpusTUAX coBelaHHs y4acTBOBaJ MOJTHOMOY-
Hbl npeacraButelns [IpaButenscrBa Monroauu 8 OUSAN
mpogeccop C. DuxOar, cora akanemuka H. Cogroma. MHo-

rO BHUMAaHUS TEPETOBOPAaM O COTPYIHHUYECTBE YHCIHI
IJIaBHBIN Y4EHBIH cekpeTapb MOHIONbCKOM aKaeMHUU aKa-
nemuk T. T'anGaarap. Jenerammro OUAN compoBoxkaamu
BUILIE-IUPEKTOP ATEHTCTBA 1O sepHON sHeprum L. JJam-
. Mynx-Oumup,
3. HammunacypaH, [ Mannaitxkas. [lo maeruro C. Dux0a-

JUHCYpPOH, COTPYIHHMKU areHTCTBa
Ta, COBEIIAHKE JaJI0 UMITYJIbC IPOAOIIKEHHIO U JallbHEH-

meMy pa3BUTHIO coTpynHudecTBa Monrommu u OVAN.

attracting of young Mongolian scientists to Dubna was
worked out during the visits.

At the Mongolian State University of Science and
Technology, JINR representatives were received by Uni-
versity Vice-President R. Samiyaa, Rector Professor
B. Damdinsurehn, Professors Sh. Chadraabal, B. Tumehn-
dehbehrehl, Ch. Gulnar and students. The latter were
dressed in red T-shirts with a caption «Time to Speak
Russian!». The sides agreed on the information exchange
and on the issue to include this university into cooperation
of scientific centres of Mongolia with JINR.

The final days of the meeting passed in a picturesque
place Tehlehrzh. Not far from it, in Tsonzhin Boldog, the

monument complex of Genghis Khan is situated. The thir-
ty-meter monument of the rider, the founder of Mongolia,
faces the East, where he was born.

Professor S. Ehnkhbat, the son of Academician
N. Sodnom, took part in the events. Chief Scientific Secre-
tary of the Mongolian Academy of Sciences Academician
T. Galbaatar paid much attention to the negotiations on co-
operation. Vice-Director of the Agency on Nuclear Energy
Ts. Damdinsurehn, staff members of the Agency
Sh. Munkh-Ochir, Z. Damdinsurehn, and G. Manlaizhav
escorted the JINR delegation during their visit. As
S. Ehnkhbat marked, the meeting gave a new impetus to
further development of Mongolia—JINR cooperation.
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3amecTuTeJH THPEKTOPa
JladopaTopun (pU3UKU BHICOKUX IHEPTUi
1o Hay4HO# padore
A. C. BOAOIIbSAHOB

Anexcanap CepreeBuu BoponbsiHOB —
JOKTOp (pH3UKO-MaTeMaTHIEeCKUX HayK.

Jama u mecmo podxcoenusi:
15 okrs6ps 1946 r., Llenunorpan, CCCP

Obpasosanue:
1970 Tomckuii MOMMTEXHUYCCKHUHE MHCTATYT, [y
(bu3HKO-TeXHIMYECKHH (aKymbTeT
Kanmunar ¢pusnko-mMareMaTn4ecKux
Hayk («MccremoBaHue 31eKTpoMar-
HUTHBIX GOpPM(]PAKTOPOB NMHOHA U KA0-
Ha nipu SHeprusx 100 u 250 T'3By)
JloxTop pH3NKO-MaTeMaTHIeCKUX
Hayk («ccnenoBaHue CTpyKTypbl
aJIPOHOB U KaHAJTMPOBAHMS YACTHII C
MOMOIIBIO MPEIM3UOHHBIX Ipeii(oBBIX
Kamep»)
Ipogheccuonanvras oesmenvHocmy:
1970-1984 Craxep-uccienoBareib, MiIa/-
MU HAYYHBIA COTPYIHUK, HAYIHBII
coTpyaHuK JIabopaTopuu BEICOKHX
suepruit OMAN
1984-1986 Hayunas nestensnocts B [IEPH
1986-1990 Crapuuii Hayunslii coTpynnuk JIBD OMSN
1990-1992 Hawansuuk cextopa JIBD OUAN
1992-2008 HauanpHuk otaena JIBD OMAN
2008-2009 W. o. HauanbHUKa OT/ENa, JlTaboparopus GU3NKK
BBICOKUX 3Hepruit OMSN
C 2009 Hauvanpuuk otnena JIOBD OVAN
C 2010 HavanbHMK OTHEICHUs (GU3UKH TSKEITBIX HOHOB
JI®BD OUAN
C 2010 3amecturens nupexropa JIOBD OUAN

Hayuno-opeanuzayuonnas deamenbHOCMb!

1983-1984 VYuenslii cekpeTapb KOMUTETA MO HJIEKTPOHHBIM
skcniepumentam OSSN

C 1983 UieH OprkOMHUTETOB Psifia MEXKIYHAPOIHBIX COBELIA-
HUH 1 KOHpepeHIUH

1992-1996 PykoBoautens rpynnsl OMSN B sxcriepuMeHTe
WAO98 (SPS, LIEPH)

C 1992 Pyxosoautens rpymnsl OMSIN B sxcriepuMeHTe
ALICE (LHC, IIEPH)

C 1993 Ynen nuccepraunonHoro coseta npu OMAN

1994-2006 Ynen Hayuno-texHudeckoro cosera JIBD
ousAn

1998 Unen-koppecnonaeHT Poccuiickoil akaieMuu ecTect-
BEHHBIX HayK

2007 Axagemux PAEH

C 2008 3amecturens mpenacenareis J[yOHEHCKOro oT/ene-
nust PAEH

C 2008 Ynen Hayuno-rexuunueckoro cosera JIOBD OMAN

Hayunvie unmepecoi:
OkcnepuMeHTanbHas (pU3KMKa BBICOKMX SHEPTHi: 3JeKTpoMar-
HUATHBIC B3aUMOAEWCTBUS YaCTHII, YSPEHKOBCKOE H3ITyUCHHE,
HCCJIEJIOBAaHNE B3aNMOJECHCTBUM TSAKENIBIX HOHOB, NETEKTOPHI
YaCTHI]

1981

1993

Hayunvie mpyoo:
ABtop u coasrop 6osnee 300 myOnukanumit

A. S. VODOPYANOV
Deputy Director for Science
Laboratory of High Energy Physics

Alexander  Sergeevich Vodopya-
nov — Doctor of Physics and Mathemat-
ics.

Date and place of birth:
15 October 1946, Tselinograd, USSR

Education:

1970 Tomsk Polytechnic Institute

1981 Candidate of Physics and Mathe-
matics («Study of Electromagnetic
Form Factors of Pions and Kaons
at 100 and 250 GeV»)

1993 Doctor of Physics and Mathematics
(«Investigation of Hadron Struc-
ture and Particle Channelling with
Precision Drift Chambersy)

Professional career:

1970-1984 Probationer-researcher, junior
researcher, researcher of the Labo-
ratory of High Energies (LHE),
JINR

1984-1986 Scientific activity at CERN

1986-1990 Senior researcher of LHE, JINR

1990-1992 Head of Sector, LHE, JINR

1992-2008 Head of Department, LHE, JINR

2008-2009 Acting Head of Department, Laboratory of High
Energy Physics (LHEP), JINR

Since 2009 Head of Department, LHEP, JINR

Since 2010 Head of Division, LHEP, JINR

Memberships:

1983 —1984 Scientific secretary of JINR Committee on Elec-
tronic Experiments

Since 1983 Member of organizing committees of internation-
al workshops and conferences

1992-1996 JINR contact person and group leader in WA98
CERN (SPS) experiment

Since 1992 JINR contact person and group leader in ALICE
CERN (LHC) experiment

Since 1993 Member of JINR Dissertation Council

1994-2006 Member of JINR LHE Scientific and Technical
Council

1998 Corresponding Member, Russian Academy of Natural
Sciences

Since 2007 Academician (Full Member), Russian Academy
of Natural Sciences

Since 2008 Deputy Chairman, Dubna Division of Russian
Academy of Natural Sciences

Since 2008 Member of JINR LHEP Scientific and Technical
Council

Scientific interests:
Experimental high-energy physics: electromagnetic interac-
tions, Cherenkov radiation, high-energy heavy ion interac-
tions. Particle detectors

Scientific publications:
Author of more than 300 papers
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3amecTUTeJH TUPEKTOPa
JladopaTopum (pM3UKU BHICOKUX IHEPTUI
1o Hay4HO# padoTe
I. B. TPYBHUKOB

I'puropuit Brnagumuposuy TpyOHMKOB —

KaHIUIaT (GU3NKO-MaTeMaTHYeCKUX HayK.

Jlama u mecmo posxcoenus:
17 anpens 1976 r., bparck, UpkyTckas 00i1.
Obpasosanue:

1992-1998 JIuneukuii rocynapcTBeHHbIH TeX-
HUYECKHI YHHBEPCHUTET, (DaKyJIbTeT aBTO-
MaTH3aluy 1 HHGOpMaTUKU

1998-2001 Acnmpantypa YHIL OUSIU («Du-
3MKa [TyYKOB 3apsKEHHBIX YaCTHI U YCKO-
pHUTEIbHAS TEXHUKA )

2005 Kangunar GU3uKo-MaTeMaTHIeCKUX HAYK
(«/lnHaMMKa 4acTHUIl B IUKINYECKUX
YCKOPHTEISIX ¢ (POKYCHPOBKOH IIPOJIOITB-
HBIM MarHUTHBIM HOJIEM))

Ipogheccuonanvuas oesmenbHocmy:

1996-2001 Craxxep, aciupaHT, MIaIUINH Hayd-
HBIH coTpynHuK JIabopaTopuu saepHbIX
npo6iem OUSN

2001-2005 HayuHblif COTpYJHUK, U. 0. HAYaJIbHUKA CEKTOPA
JIAIT OUAN

C 2006 3amecTuTens maBHoro uwxexnepa OMAN

C 2007 HauanpHUK yCKOpUTENIbHOTO oTaeneHus Jlabopato-
puu Beicokux 3Hepruid OMAN

2008-2010 1. o. 3amecrurens qupexropa Jlaboparopun du-
3UKH BBICOKUX dHepruit ONAN

C 2010 3amectutens aupekropa Jlaboparopuu Gpu3nKH Bbl-
cokux sHepruit OUAN

~

Haytmo-opeanaquHHaﬂ 0esimenbHOCb:!

C 2006 Ynen texanueckoro copera OUSM, 3amecturens py-
KOBOAMTENISI HAy4HOH TeMbl 110 yyactuio OMSIH B npo-
exTe «MexayHapoaHblil TuHeiHbi komaiinep (ILC)»

C 2007 Ynen HayuHO-TexHUUIEeCKOTO coBeta JIOBD OUSIN,
YIEH KOOPJMHALIMOHHOI0 KoMuTeTa 1o npoekty NICA,
COPYKOBOJHTENH PadOT MO YCKOPUTEIFHOMY KOMILIEK-
cy JIOBD OMAN

C 2010 Ynen HayyHO-TEXHHYECKOTO KomuTeTa mpu Pocarome
o mpoexty FAIR

C 2004 Yuensblii cexpeTapb, WiCH IPOrPaMMHBIX KOMUTETOB
1 OPTKOMHTETOB PsIa MEKTyHAPOIHBIX COBEIIAHUH U
KOH(epeHIHii

Iledazocuueckasn desmenvHocmy.:

2003-2007 Crapmmit npenogasareins, gouenr MUOU (kade-
npa 2, GakyasreT «Ax»)

C 2001 Crapmmii npenonasateib, noueHT MUPDA (kadenpa
«OneKTpoHUKa (PU3MUECKUX YCTAaHOBOK))

C 2003 PykoBOACTBO JUIJIOMHBIMH PabOTaMH U CTY/ICHYC-
CKUMU IIPAKTHUKAMH, aKTUBHOE y4acTHE B [IPOBEJECHUU
JIEKIMOHHBIX KyPCOB Ha MEXIYHApPOIHBIX IIKOJIAX I10
YCKOPUTEIbHON TeMaTHKe

Hayunvie unmepecwi:

duszrka U TeXHUKA yCKOpI/ITeHeﬁ 3apsOKCHHBIX YacTHl, AWHA-
MHKa ITYYKOB B HAKOIIUTCIIBHBIX KOJbOAX, METOIbI OXJIAXIC-
HUS ITYYKOB, '€HEpals NHTCHCUBHBIX ITYYKOB

Hayunvie mpyoo:
ABTOp 0K0110 90 Hay4HBIX paboT 1 0030pOB

G. V. TRUBNIKOV
Deputy Director for Science
Laboratory of High Energy Physics

Grigory  Vladimirovich  Trub-
nikov — Candidate of Science (Physics
and Mathematics).

Date and place of birth:

17 April 1976, Bratsk, Irkutsk Region

Education:

19921998 Lipetsk State Technical
University, Department of
Automation and Information
. Technologies
- 2 1998-2001 PhD study at JINR UC
Ty ' («Physics of Charged Particle
' r"[ ‘ s Beams and Accelerator
LR Technique»)
- o 3 2005 Candidate of Science («Particle
r— \ Dynamics in Cyclic Accelerators
with Guiding Magnetic Field»)
Professional career:
19962001 Trainee researcher, junior researcher of the
Dzhelepov Laboratory of Nuclear Physics (DLNP),
JINR
2001-2005 Researcher, acting sector chief of DLNP, JINR
Since 2006 Deputy Chief Engineer of JINR
Since 2007 Chief of Accelerator Division of the Laboratory
of High Energy, JINR
2008-2010 Acting Deputy Director of LHEP, JINR
Since 2010 Deputy Director of LHEP, JINR

Scientific and organizational activities:

Since 2006 Member of JINR Technical Council, Deputy
Leader of scientific theme «Participation of JINR in In-
ternational Linear Collider (ILC) Project»

Since 2007 Member of LHEP Scientific and Technical Coun-
cil, member of Coordinating Committee of the NICA
project, co-leader of the accelerator part of the NICA
project

Since 2010 Member of the Scientific and Technical Council
at ROSATOM corporation for the FAIR project

Since 2004 Scientific secretary, member of programme and
organizing committees of several international work-
shops and conferences

TPYBHAROB

Educational activities:

2003-2007 Associate professor at MEPI (Moscow Engineer-
ing Physics Institute)

Since 2001 Associate professor at MIREA (Moscow Institute
of Radioengineering, Electronics and Automation)

Since 2003 Leader of diplomas and student practices, active
lecturer on accelerator physics in several international
schools

Scientific interests:

Physics and techniques of charged particle accelerators, beam
particle dynamics in storage rings, beam cooling R&D, genera-
tion of intense particle beams, beam control and automation

Scientific publications:
Author and co-author of more than 90 papers and reviews
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3amecTuTeJH THPEKTOPa
JlaGopaTopuu paauanMoHHoii 6uoI0rum
1o Hay4HO# padore
I. H. THMOLIEHKO

I'ennaguii Hukomaesny TUMOIIIEHKO — JIOK-
TOp (PU3HKO-MATEMATHUCCKUX HAYK.

Jama u mecmo podicoenus:
27 okta6ps 1946 r., Ilaturopck, CTaBponosIbCKUM
Kpait
Obpaszosanue:
1971 MocKoBCKHA HHKEHEPHO-(DU3HIESCKUI HH-
CTUTYT
1986 Kanpupar ¢pu3Hko-MaTeMaTHYECKUX HAYK
(«DKcTIepUMEHTaIbHBIC HCCIIEOBAHUS
JuQdepeHInaIbHBIX XapaKTePUCTHK MOJIei
HYKJIOHOB BBICOKOH DPHEPTHHU Ha CHHXpOda-
30TpOHE M cUHXporukiIoTpoHe OV )
2005 Mokrtop pu3HKO-MaTeMaTHUECKUX HAYK
(«PagroMeTpyst HyKIIOHOB B IIOJISIX HU3JTyde-
HUH, TeHEPUPYEMbIX YCKOPUTEIISIMHU TSXKE-
JIBIX 3aPSDKEHHBIX YaCTUID?)
Ipogheccuonanvras oesmenbHOCMb!
1970-1996 Wmxenep, crapiiuii UHKEHEP, HAYIHBINA COTPYII-
HUK OT/ena paJMalioHHON 0€30IIaCHOCTH M paiiali-
OHHBIX uccienoBanuit OMSAN
19962005 Hay4Hblii COTpYAHUK, U. O. YIEHOTO CEKpeTaps,
yuenslit cexperapr OPPU OMAN
C 2005 M. o. 3amecTuTeIIsI AUPEKTOPA 10 HAYYHBIM BOIIPO-
caM, 3aMEeCTUTENb AUPEKTOpa [0 Hay4YHOU paboTe
JlaGoparopuu paauanuoHHoi 6uonorun OMAN

Hayuno-opeanusayuonnas 0esmeibHoCmy.
C 2006 Ynen nuccepranuonHoro cosera JIOBD OMAN
Tleoazocuueckas desmenvHocmb:

C 2005 IIpodeccop xadenpsr «broduzuka» MexyHaponu-
HOro yHuBepcutera «JlyOoHnay. UteHue jgeKkuui, pyko-
BOJICTBO JIUIZIOMHBIMH PabOTaMU U JUCCEPTALHSIMHU

Hayunvie unmepecwi:

OkcnepuMeHTaIbHas GU3HKa, (GU3UKA 3aLIUTHI OT H3ITYUCHHUH,
JO3UMETPUS, CIIEKTPOMETPHUSI HEUTPOHOB IIUPOKOTO JIHaIa3o-
Ha SHEPIrHid, MPOCKTUPOBAHUE CHUCTEM PaJHAIHOHHON 0e30-
MACHOCTH Ha JePHO-PHU3MYECKUX YCTAHOBKAX

Hayunvie mpyou:
ABTOp U coaBrop 90 HayuHBIX PabOT

G. N. TIMOSHENKO
Deputy Director for Science
Laboratory of Radiation Biology

Gennady Nikolaevich Timoshenko —
Doctor of Physics and Mathematics.

Date and place of birth:
27 October 1946, Pyatigorsk, Stavropol
Krai

Education:

1971 Moscow Engineering Physics
Institute

1986 Candidate of Physics and Mathe-
matics («Experimental Research on
the Differential Characteristics of
High-Energy Nucleon Fields at the
JINR Synchrophasotron and
Synchrocyclotrony)

2005 Doctor of Physics and Mathematics
(«Nucleon Radiometry in Radiation
Fields Generated by Heavy Charged
Particle Acceleratorsy)

Professional career:

1970-1996 Engineer; senior engineer; scientist of the JINR
Department of Radiation Safety and Research

1996-2005 Scientist; Deputy Scientific Secretary; Scientific
Secretary of the JINR Division of Radiation and Radio-
biological Research

Since 2005 Deputy Director for Science, Director for Science
of the JINR Laboratory of Radiation Biology

Administrative activity:

Since 2006 Member of the Dissertation Council of the JINR

Laboratory of High Energy Physics
Educational activity:

Since 2005 Professor at the Department of Biophysics of the
Dubna University. Lecturing, supervision of diploma
theses and dissertations

Scientific interests:

Experimental physics, radiation protection physics, dosimetry,

neutron spectroscopy in a wide energy range, design of radia-

tion safety systems for nuclear physics facilities

Scientific publications:
Author and co-author of 90 papers
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3amecTUTeJH TUPEKTOPa Atanaska Khristova YAGOVA
JlaGopaTopuu paguanuoOHHON OHOJOTUHN Deputy Director
Atanacka Xpucropa AII'OBA Laboratory of Radiation Biology

Aranacka XpuctoBa froBa — kaHaumar Atanaska Khristova Yagova — Can-
MEIUIUHCKAX HayK. didate of Medical Science.

Jlama u mecmo posicoenusi: Date and place of birth:
1 suBaps 1948 r., Codust, Bonrapus 1 January 1948, Sofia (Bulgaria)

Obpaszosanue: Education:

1973 Mechnikov State Medical
Academy, St. Petersburg, USSR

1979 Candidate of Medical Science
(«A Study of the Mutagenic and
Teratogenic Effects of Tritium
(Tritium Water) in Ratsy)

1980 Specialty «Radiobiology»

2001 Specialty «Radiation Hygiene»

Professional career:

1973-1976 Doctor at a Sanitary-
and-Epidemiologic Station
1976—1992 Postgraduate student, scien-
tist of the Laboratory of Radiation

Genetics, National Center for
Radiobiology and Radiation
Hygiene, Sofia, Bulgaria

1973 Cankr-IlerepOyprekas rocyapcTBeHHast
MEAUIUHCKAS aKaIeMUs
nMm. 1. . MeunukoBa

1979 Kangunar meguuuHckux Hayk («M3yue-
HHUE MyTareHHOTO U TepaTOreHHOTO JIeH-
CTBHUS TPUTHS (TPUTHEBOM BOMIBI) Y
KpBICY»)

1980 CneuunanbHOCTh «PagroOuonorus

2001 CneuunanbHocTh «PagnanuoHHas rurue-
Ha»

IIpogheccuonanvras oesmenbHOCMb!
1973-1976 Bpau COC
1976-1992 AcnupaHrt, Hay4YHbIH COTPYIHUK
JlaGoparopuu paJHaliOHHON TeHETHKU
HaunonansHOTo eHTpa pagnoOHoIoruu
" paaranoHHoi ruruensl (Codus)

W)/
1
7

1992-2008 HayuHblii COTpYIHUK, CTApIINI Ha- 1992-2008 Scientist, senior scientist,
YUHBIH COTPYIHUK, 3aBenyrouuit JJaboparopueit pagu- Head of the Laboratory of Radiation Epidemiology,
AIMOHHOM A1HIeMHOJIOTHH HalloHaIBHOTO IIEHTpa National Center for Radiobiology and Radiation
panuobuonoruu u paguannonHoii ruruensl (Codus) Hygiene, Sofia, Bulgaria

2009-2010 Crapruuii Hay4HbIH COTPYIHUK, 3aBeLyIOMuUil OT- 2009-2010 Senior scientist, Head of the Department of Spe-
JICIIOM CIICIHAIU3UPOBAHHOTO 00yUCHHS MEJIUKOB pa- cialized Medical Staff Training to Operate Ionizing Ra-
00Te ¢ MCTOUHMKAaMK HOHM3UpYIoLIero nainyuenus Ha- diation Sources, National Center for Radiobiology and
LMOHAJIBHOTO IIEHTPA PAJOONOJIOTHH U paluallioOH- Radiation Hygiene, Sofia, Bulgaria
Hoii rurueHsl (Codus) Since 2010 Deputy Director of the Laboratory of Radiation

C 2010 3amecrurens qupexTopa Jlaboparopuu paauannoH- Biology
HOIt GHonTornH Administrative experience:

Hayuno-opaanuzayuonnas 0eameisHocms. Since 1973 Member of the Bulgarian Scientific Society of

C 1973 Ynen bonrapckoro Hay4HOTo 001I€CTBA PEHTI€HOJIO- Radiologists and Radiobiologists
TOB, PAIMOJIOTOB U PaJINOOHOIOrOB Since 1992 Member of the Bulgarian Scientific Society of

C 1992 Ynen bonrapckoro HayqHOTO 0OIIECTBA SITHIEMHOJIO- Epidemiologists
TOB Since 2005 Member of the International Low Radiation Asso-

C 2005 Ynen MexmyHapoaHOM acCOIMAIMK 110 UCCIIe10Ba- ciation
HUSM MaJIbIX 103 pajraliu Since 2008 Member of the International Radiation Protection

C 2008 Ynen MexmyHapoIHOW acCOIMAIMK PAHAlHOHHON Association
SaluTRL Teaching experience:

Iledazoauqeckasn paboma: Since 1997 Lecturing; specialized training of medical staff

C 1997 Ipenonasarens B MeIUIIMHCKOM KOJUICXKE para- and supervision over trainee specialists in Medical Col-
LUOHHOM ruruensl MeaunuHckoro yHusepcurera (Co- lege for Radiation Hygiene, Medical University, Sofia,
(us) — JIEKTOpP CHELKYPCOB, PYKOBOAMUTEIb YUAIHXCS Bulgaria
CrennatucTos Scientific interests:

Hayunvie unmepeci: Radiobiology; radiation epidemiology

PasmoOuonorus u paauanuoHHas SIHIEMHUOIOTHS Scientific publications:

Hayunoie mpyovi: 57 papers in specialized journals; 103 reports to symposia

57 crareii B cielMaIM3UPOBAHHBIX XKypHanax, 103 nokiana Ha

CHMIIO3UYMax
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Jdupexrop
Y4eOHO-HAYYHOTO LEeHTPa
C. 3. MNAKVYJISIK

Cranucnas 3nucinaBosud [Takynsk —
JOKTOP (PU3MKO-MATEMAaTHYCCKUX HAYK.

Jama u mecmo podicoenusi:

4 mas 1964 r, T'opnoska, [lonenxas oom.,
Ykpauna

Obpaszosanue:

1985 Kuesckuil rocynapcTBEHHbIH YHU-
BepcuteT um. T. I. [lleBuenko, ¢u-
3MYECKHIl (haKyIbTeT

1991 Kanaunar Gpu3uko-MaTeMaTHIeCcKux
HayK («KoHEYHO-30HHBIC PEIICHUS
CyNepCUMMETPUYHBIX HETMHEHHBIX
YPaBHEHMH U NPEICTABICHHUS CY-
neprpyni JIuy)

2007 JJoktop GpHU3MKO-MaTeMaTH4eCKUX
HayK («CHMMETpUH IPOCTPAHCTBA
COCTOSIHUI B KBAHTOBBIX HHTETPH-
PYEMBIX MOZEIISAX))

IIpogpeccuonanvras oesmenvHocms.

1985-1988 Acnupantypa Mucturyra teo-
petuueckoit puzuku AH YkpauHbl

1988—-1995 Mnaammit HayqHBIH COTPYA-
HUK, HAy4YHBI COTPY/JHUK OT/IEIa MAaTEMAaTHYECKUX Me-
TOMOB B TeopeTnueckoit ¢pusuke UT® AH Vikpanusl

1992-1993 CraxxupoBka B MaTremMaTn4eCcKoM HHCTUTYTE
VYuusepcurera Kuoro (SInonust)

1994-1995 CraxxupoBka B 0Tzi€)Ie TEOPETUUECKON (PU3UKH
VYuusepcurera Caparocsr (Mcnanwst)

C 1995 Crapmnii Hay4HBIH COTPYIHHK, BETyIINH HAYyIHBIHA
cotpyaHuk JlabopaTopuu TeopeTndeckoi Gpu3nKu
onsn

2008-2009 3amecTuTenb TUpeKTOpa YueOHO-HAYYHOTO 1ICH-
Tpa OUSN

2009-2010 1. o. nupexropa YHII OSSN

C 2010 Aupexrop YHL] OMAN

Hayuno-opeanusayuonnas 0eameibHocmy.:
1987-2004 Opranuzarop 6osee 10 KO It MOJIOBIX y4e-
HbIX B UT® AH Ykpauns! u JITO OMAU
C 2010 Ynen HayuHno-texunueckoro coera OMSAN
Tleoazoeuueckasn paboma:
PyKoBOZICTBO MUITJIOMHBIMH Pa0OTaMH U TUCCEPTALUSAMHU
Hayunvie unmepecoi:

Maremaruueckasi pu3MKa, IPUMEHEHUE TEOPUH IPEJCTaBiIe-
HUI B TOYHO peIIaeMbIX MOJENAX KBAHTOBOW TEOPUH IO U
CTaTUCTUYECKOW (PM3HMKH, MHTETPUPYEMbIC MOJICIH B KBaHTO-
BOM TEOPHH MOJIS

Hayunvie mpyour:

ABTtop 6onee 50 paboT 110 TEOPHHU KJIACCUYECKUX U KBaH-
TOBBIX HHTETPHPYEMBIX CHCTEM

S. Z. PAKULYAK
Director
University Centre

Stanislav Zdislavovich Pakulyak —
Doctor of Physics and Mathematics.

Date and place of birth:
4 May 1964, Gorlovka, Donetsk Region,
Ukraine

Education:

1985 Physics Department, Shevchenko State
University, Kiev

1991 Candidate of Physics and Mathematics
(«Finite-Gap Solutions of the Super-
symmetric Equations and Representa-
tion Theory of Lie Supergroup»)

2007 Doctor of Physics and Mathematics
(«Symmetries of the Space of States in
the Quantum Integrable Models»)

Professional career:
1985-1988 PhD student of the Institute for
Theoretical Physics, AS of Ukraine
1988-1995 Junior researcher, researcher of
the Department «Mathematical
Methods in Theoretical Physics», ITP,
AS of Ukraine
1992-1993 Visiting position at Research Institute for Mathe-
matical Sciences, Kyoto University (Japan)
19941995 Visiting position at Departamento de Fisica
Teorica, Zaragoza University (Spain)
Since 1995 Senior researcher, leading researcher at LTP,
JINR
2008-2009 Vice-Director of JINR University Centre
2009-2010 Acting Director of JINR UC
Since 2010 Director of JINR UC

Scientific and organizational activities:
1987-2004 Organizer of more than 10 schools for young sci-
entists at ITP, AS, Ukraine, and JINR LTP
Since 2010 Member of JINR Scientific and Technical Coun-
cil
Pedagogical activity:
Management of students’ diploma and thesis work
Scientific interests:
Mathematical physics, application of the representation theory
in the exactly solvable models of the quantum field theory and
statistical physics, integrable models of the quantum field
theory
Scientific publications:

Author of more than 50 research papers in the theory of classi-
cal and quantum integrable systems
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Akapgemuk A. H. CucaksH
14.10.1944 - 01.05.2010

LHupekyus O6beduHeHHO20 UHCMU-
myma si0epHbix uccriedosaruli ¢ erybo- |
Kum npuckopbuem coobwaem, 4Ymo
1 mas 2010 e. Ha 66-m 200y XU3HU CKOH-
Yarica akademuk Anekcel Hopalposuy
CucaksH, Oupekmop O6beduHeHHO20
uHcmumyma s0epHbIx uccredosaHull 8
Hy6He, uneH lNpe3uduyma Poccutickol
akademuu Hayk, U38ecmHbIl ¢hu3uk-me-
Opemuk, KpyrHbIl op2aHu3amop HayKu u
MexXOyHapoOHO020 Hay4yHO20 compyo-
Hu4yecmea.

Anekcelt Hopanposuy CucaksiH po-
ounca 14 oktabps 1944 r. B Mockse.
B 1968 r. okoH4Mn duanyecknii akyns-
TeT MOCKOBCKOrO  rocyaapCTBEHHOTO
yHuBepcuteta um. M. B. JlomoHocoBa u
Hadan paboTaTb B Jlabopartopuu Teope-
Tnyeckomn puankm O6beaNHEHHOTO MHCTUTYTa AOEPHbIX UCCre-
[0BaHWi noa pykoBoacTBoM akagemuka H. H. Boronto6oBa.

OCHOBHbIM ~ HampaBneHWeM Hay4yHOW [OedATenbHOCTU
A. H. CncaksHa 6bina cuanka anemeHTapHbIX Yactuu, npu-
GnxeHHble MeTodbl U ypaBHEHWS KBAaHTOBOW TEOpMU MOng,
npobrnema KBaHTOBaHUS CUCTEM C HETPUBMATIBHOW rEOMETPU-
e, cMMMeTpuen n Toronorumen, guanka CunbHbIX B3aMMO-
[EeNCTBUI NPUY BbICOKMX TEMMEpaTypax 1 NIOTHOCTSX.

B kBaHTOBOW Teopumn nonsa A. H. CucaksaHom ¢ coaBTopa-
MU BriepBble NPeasiokeHo 1 paspaboTaHo NpubnuxeHne nps-
MOSNUHENHBbIX NyTen — 3PPEKTUBHBIA METOA, KOHTUHYaNbHOIO
WHTErpmpoBaHuns, KOTOPbIN HaLLer LWMPOKOe NPUMEHEHNE B Te-
opetunyeckon gpusmke. A. H. CucaksaHom ¢ coTpyaHukamm Obinio
npeanoxeHo HOBOE OMucaHue NpoLeccoB ¢ GonbLUMMK nepe-
JaHHbIMU MMNyNbCaMy B pamkax TpexmepHoro dopmanunama
KBAHTOBOM TEOPUU MONSA, Pa3BUT MHOTOKOMMOHEHTHbIV NOAXOA,
B TEOPUM MHOXECTBEHHOIo poxaeHus 4yactuu. Ha ocHoBe
3TOro nogxofa npenckasaH pag HoBbIX 3dEKTOB, NOATBEPXK-
OEHHbIX B OMbITax Ha KPYMHENLLNX YCKOPUTENSAX dNeMeHTapHbIX
yacTu.

B obnactn matematnyeckon Ou3nKM NOA PYKOBOACTBOM
A. H. CucaksiHa BbIMOSIHEH LIMKIT OCHOBOMOSararLwmx paboT no
KNaccU4eCckUM 1 KBaHTOBbIM CynepuHTErpupyemMbiM cucteMam
B NMPOCTPaHCTBE NOCTOSIHHOM KPUBU3HbI, @ TakKe Nno npobneme
reHepauuy TononorM4yeckn HeTpmBmnarnbHbIX OObEKTOB B MOAe-
NSX C OCUMITATOPHbIM B3aMMOLENCTBUEM U B CyrnepcumMMe-
TPUYHOW OOHOMEPHOW KBAHTOBOW MexaHuke. B nocnegHue
rogbl A. H. CucaksH ¢ konneramu pa3smBan METOL KOHTPaKLuumn
anre6p JIn npumeHnTENbHO K 3a4avam TEOPEeTUHECKON OU3UKN.

LLinpokyto n3BeCTHOCTb MONy4unu paboTbl Hay4HOW rpyn-
nbl akagemuka A. H. CucaksaHa, NoCcBSALLEHHbIE OLHOW U3 akTy-
anbHenwWwmnx 3agad (PuU3nKM anemMeHTapHbIX YacTul, — paspa-
60TKE M NPUMEHEHMIO HENepTYpOaTUBHBLIX METOA0B KBAHTOBOM
Teopu Nons, Pa3BMTUIO HOBbIX MOAXOA0B K NpoLeccaM C 04eHb
6OnbLLOV MHOXECTBEHHOCTLIO. Mo pyKOBOACTBOM akagemunka
A. H. CncaksiHa npoBefeHbl HOBbIE NEPCNEKTUBHbIE UCCIEnO0-
BaHWs, HanpaBliEHHblE Ha MOUCKM MpoLeccoB 0bpa3oBaHus
CMeLUaHHON KBapK-agpoHHON dhasbl SAEpHON MaTepuv B CO-

Ll

Academician A. N. Sissakian
14.10.1944 - 01.05.2010

The Directorate of the Joint Institute
for Nuclear Research (JINR, Dubna)
deeply regrets to announce that Acad-
emician Alexei Norairovich Sissakian,
the Director of JINR, a member of the
Presidium of the Russian Academy of
Sciences, a distinguished theoretical
physicist and organizer of scientific re-
search based on broad international co-
operation, passed away on 1 May 2010
in his 66th year of life.

Alexei Norairovich Sissakian was
born on 14 October 1944 in Moscow.
In 1968 he graduated from the Physics
Faculty of the Lomonosov Moscow
State University and started work at
the JINR Laboratory of Theoretical
Physics under the guidance of Acad-
emician N. N. Bogoliubov.

The main scientific activities of A. N. Sissakian con-
cerned elementary particle physics, approximation meth-
ods and equations of quantum field theory, the quantiza-
tion problem of systems with nontrivial geometry, symme-
try and topology, and the physics of strong interactions at
high temperatures and densities.

In quantum field theory A. N. Sissakian with co-au-
thors were the first to propose and develop the
straight-line path approximation — an effective method of
continual integration, which has found wide application in
theoretical physics. A. N. Sissakian and colleagues of-
fered a new description of processes with large momen-
tum transfers within the three-dimensional formalism of
quantum field theory and developed a multicomponent
approach in the theory of multiple particle production.
Based on this approach, several new effects were predict-
ed and later were confirmed in experiments at the largest
particle accelerators.

In the field of mathematical physics, under the guid-
ance of A. N. Sissakian, a series of seminal investigations
was carried out on classical and quantum superintegrable
systems in the constant curvature space, as well as on the
generation of topologically nontrivial objects in models
with oscillatory interaction and in supersymmetric one-di-
mensional quantum mechanics. In recent vyears,
A. N. Sissakian and co-workers dealt with further devel-
opment of the method of contraction of Lie algebras
applicable to theoretical physics problems.

Of wide recognition were the studies conducted by
the research group of Academician A. N. Sissakian on
one of the most topical problems of particle physics — the
development and application of nonperturbative methods
in quantum field theory and the development of new ap-
proaches to very high multiplicity processes. Under the
leadership of A. N. Sissakian, novel and promising inves-
tigations aimed at searching for processes of the forma-
tion of a mixed quark-hadron phase of nuclear matter in
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yOAPEHUSIX TSKENbIX MOHOB. M Gbin MHULMMPOBAH U BO3rmna-
BreH kpynHenwwnii npoekt ONAN no cospgaHuio Konnangepa
Tspkenbix noHoB NICA ons uccnenoBaHus ha3oBbix NEPEXOAoB
N KPUTUYECKMX SBINEHUI B SAEPHON MaTepum.

AKTUBHYIO Hay4Hyto fiesaTenbHOCTb akagemuk A. H. Cuca-
KsIH BCerga covetan ¢ nefarormyeckon U Hay4yHo-opraHusaum-
OHHoW paboToi. [Noa ero pykoBoACTBOM 3aLumileHo 15 auccep-
Tauumn, oH Bo3rnaensn kadpenpbl B MOCKOBCKOM (OU3UKO-TEXHU-
YeckoM WHCTUTYTE, MOCKOBCKOM MHXEHEPHO-U3NYECKOM
WHCTUTYTE, ObIN NpodeccopoM MOCKOBCKOrO rocy4apCTBEHHO-
ro yHmepcurteta uMm. M. B. JlTomoHocoBa, BULE-Npe3naeHToM 1
3aBefyowMM kadegpon TeopeTtudeckon cusnkn MexayHa-
ponHoro yHuBepcuTeTa «[ybHay», pykoBogMTENEM Hay4HOro
ceMuHapa « CummMeTpumn n uHterpupyemsle cuctemol» B ONAN.

Akagemuk A. H. CucakaH aBnsancs rmaBHbIM pegakTopoMm
XypHana «[lMucema B AYAA», 3amecTuTenem rmaBHOro peaak-
Topa XypHana «®dusmka anemMeHTapHbIX YacTUL, U aTOMHOIro
sapa», BXOQUN B COCTaB pPeaKoNernin psaaa HayvHbix U3gaHum,
cneumann3MpoBaHHbIX COBETOB M MPOrPaMMHbIX KOMWUTETOB
MeXOyHapOoaHbIX KOHEPEHLMN U CUMMO3UYMOB, SIBAANICS Op-
raHM3aTopOM KPYMHbIX MEXAYHAPOAHbIX KOHPEPEHLNIA U LLKOIT
no m3nke anemMeHTapHbIX YacTuL.

Byayun Buue-gupektopom B 1989-2005 rT. n AupeKkTopom
OWAN ¢ 2006 r., akagemuk A. H. CrucaksiH BHEC HEOLEeHUMBbIN
BKMaz B COXpaHEHWe 1 yBenuueHne noteHumnana NHctutyTa, B
onpeaerneHne ero NepCrneKkTUBHbIX HAyYHbIX 3a4ady, COBEPLUEH-
CTBOBaHME Hay4YHOW 1 Npou3BoacTBeHHON 6a3bl OMAN, obHo-
BreHve VIHCTUTyTa Kak OTKPbITOro MEXAyHapOoOHOro sAepHo-
pU3nYeCKoro LieHTpa, pasBuTME LLUMPOKOro COTPYAHMUYECTBa C
HaUMOHAaNbHLIMA Y MUPOBLIMU Hay4YHbIMM U OOpasoBaTenb-
HbIMW LeHTPaMK, NMOATOTOBKY KBanMULMPOBaHHBLIX Hay4HbIX
KaZpoB.

A. H. CncaksaH 6bin 13bpaH 4reHOM-KOPPEeCNOHOEHTOM
Poccuiickon akagemumn Hayk B 2006 1., a B 2008 r. — ee gen-
CTBUTENbHbLIM YNEHOM U uneHom lMpesnanyma PAH.

Akagemuk A. H. CucakaH aKkTMBHO yyacTBOBar B CTaHO-
BMEHUN HAyKOrpagos, ABNAsicb npesnaeHTom Coto3a passutust
HaykorpagoB Poccuickorn ®egepaunm. OH Gbin NepBbIM 3ame-
ctutenem npeacenartens Poccuiickoro Maryolickoro komuTera
npu MNpesngnyme PAH.

Akagemuk A. H. CncaksiH HarpaxgeH OecATbio poccuin-
CKUMUN 1 3apybexHbIMW opaeHaMu U MefansiMmu, B TOM Yucne
opaeHamu Moveta n Opyx6bl (Poccuiickaa Penepaums), yao-
CTOEH 3BaHWsa naypearta npemuu JIeHMHCKOro KoMcomona B
obnactn Hayku un TexHukn (1973), npemuu rybepHatopa Mo-
ckosckou obnactu (2007), ABNANCS MHOCTPaHHbIM YrieHoM Ha-
UMoHanbHON akagemun Hayk ApMeHWUU, NOYETHbIM JOKTOPOM
psina 3apybexHbIX YHUBEPCUTETOB, YNIEHOM psiia akageMuin 1
Hay4HbIX OOLLECTB.

Co LWKoMnbHOro Bo3pacTa ero NobumbIM yBriedeHnem obina
noasus. Anekcen Hopamposuny CucaksH Obin aBTOpOM He-
CKOJbKUX COOPHMKOB MPEKPACHbIX CTUXOB.

Anekcess HopanpoBuya Bcerga otnvyana npegaHHoOCTb
Hayke, Aeny, yauBUTENbHOE COYETaHNE OrPOMHOW CUIbl BOMKU C
[00poTOM M OT3bIBYMBOCTLIO K BNM3KUM, Opy3bsM, Konneram,
noasm.

CeeTnas u gobpas namatb 06 Anekcee Hopariposuye Cu-
CaksiHe HaBceraa COXPaHUTCS B HaLUMX cepauax.

heavy-ion collisions were carried out. He initiated and
headed the largest project of JINR towards the construc-
tion of a heavy-ion collider, NICA, to study phase
transitions and critical phenomena in nuclear matter.

A. N. Sissakian always combined his active research
work with pedagogical and science-organization activi-
ties. He supervised 15 theses, headed chairs at Moscow
Institute of Physics and Technology and Moscow Engi-
neering Physics Institute, was a professor at the
Lomonosov Moscow State University, the vice-president
of the International University «Dubna» and the head of
its Theoretical Physics Chair, he also led the scientific
seminar «Symmetries and Integrable Systems» at JINR.

Academician A. N. Sissakian was the editor-in-chief
of the journal «Particles and Nuclei, Letters», a deputy
editor-in-chief of the journal «Particles and Nuclei», a
member of the editorial boards of several scientific publi-
cations, a member of specialized scientific councils and
programme committees of international conferences and
symposia, and was the organizer of major international
conferences and schools on particle physics.

As Vice-Director during 1989-2005 and Director of
JINR since 2006, Academician A. N. Sissakian made in-
valuable contributions towards maintaining and enhanc-
ing the potential of JINR, determining its future scientific
prospects, improving its research and production capaci-
ty, renovating the Institute as an open international nu-
clear physics laboratory, promoting broad cooperation
with national and international research and educational
centres, and towards training qualified scientific
personnel.

A. N. Sissakian was elected a corresponding mem-
ber of the Russian Academy of Sciences in 2006, and in
2008 a full member of the Academy and a member of its
Presidium.

As President of the Union of Russian Science Cities,
Academician A. N. Sissakian actively participated in the
establishment of science cities. He was also first deputy
chairman of the Russian Pugwash Committee under the
Presidium of the Russian Academy of Sciences.

Academician A. N. Sissakian was awarded ten
Russian and foreign orders and medals, including the Or-
ders of Honor and Friendship (Russian Federation), was
a laureate of the Lenin Komsomol Prize in Science and
Technology (1973) and a recipient of the Prize of the Gov-
ernor of the Moscow Region (2007), was a foreign mem-
ber of the National Academy of Sciences of Armenia, an
honorary doctor of many foreign universities, and a mem-
ber of several academies and scientific societies.

Since school age his favorite hobby had been poetry.
Alexei Norairovich Sissakian was the author of several
collections of fine poems.

Alexei Norairovich was always distinguished by his
dedication to science, by a wonderful combination of
great will power with kindness and sympathy to his rela-
tives, friends, colleagues, to all people. The fond memory
of Alexei Norairovich Sissakian will remain forever in our
hearts.



B MY3EE ONAN

AT THE MUSEUM OF JINR

B Mysee ucropun Hayku u Texauku OVISAU Osu1 mpo-
BeJIeH ceMuHap u3 1ukia «JInunoctn Hay4yHoil JlyOHB»,
noceaneHAbN 85-nmeturo I M. Konpuiosa 1 moAroToBaeH-
HBIIl COBMECTHO C XYIOKECTBEHHOH O6ubmuorexoir OUAU;
a Takke ceMuHap u3 1ukia «HoBoe B Hayke W TEXHUKE» O
pesyabratax skcneauiuu 2009 r. Ha TyHTyCcKy, KOTOpBIi
nposen corpynnuk 'HI] PO TPUHUTHU B. A. Anekcees.

Cemunap «J/IpeBuepycckas Jlyona» u3 nukia «cro-
pHUsl OTKPBITU» OBLT MOCBSIIEH HAaXOAKaM, OOHAapy>KeH-
HBIM Ha pacKomkax B PaTMuHO TyOHCHCKUMHE KpaeBeIaMu
m3 ¢onna «Hacmegme» metom mpomuroro roma. B mapre
MpOXoAujia BBICTAaBKa TMOJA TEeM K€  Ha3BaHHEM,
opranu3oBaHHas ponmom «Hacnenuey.

B amperne cocrosnach BEICTaBKa paboOT ydaluxcst JeT-
CKOM Xy/IO)KeCTBEHHOMW IIKOJbI. B Mae mporuia BeICTaBKa
«CemeliHbIli anb00My, IocBsIIcHHas 65-1etrio [To0ean! B

Benukoit OteuecTBeHHOH BoifHe. B mione B My3ee ObuH
BBICTABJICHBI PAa0OTHl JAETCKOTO TBOPYECKOTO KOJUIEKTHBA
«Cdepar.

B nawane mas B My3ee mpollen Bedep MHNaMsTH,
coOpapmmii BetepanoB Bemmkoit OTe4eCTBCHHON BOWHBI,
paborasmux B OMSU. 14 BeTepaHOB MPEAOCTABWIN IS
My3eiHHOH sKkcro3unuu (ororpaduu BoeHHBIX JeT. Beero
Ha Beuepe MaMsATH MPUCYTCTBOBAJIU 25 BETEpaHOB, KOTO-
pBIE PacCKa3aM O CAMBIX SIPKUX, 3AIIOMHUBIINXCS HA BCIO
KHM3Hb BOCHHBIX 3MIN30/aX.

B ampene—urone B My3ee oOBIBaJIN IPYIIIBI TYPHCTOB
n3 MOCKBBI, TyOHEHCKHE HIKOJIBHUKH U CTYJICHTBI, TOCTH
ropoja. B urone Obu1 1okasaH croxet o My3ee HCTOpHH Ha-
yku 1 Texuuku OUSU, cusateiii Tenexkanaaom «Iloamoc-
KOBBE».

Seminars of the cycles «Personalities of Scientific
Dubna» were held at the JINR Museum of Science and
Technology History: on the 85th anniversary of G. 1. Kopy-
lov prepared together with the JINR fiction literature li-
brary; «News in Science and Technology» where staff
member of SSC RF TRINITY V. Alekseev gave a review
report on the results of an expedition to the Tunguska
region in 2009.

The seminar «Old Russian Dubna» from the cycle
«The History of Discoveries» was devoted to the troves
discovered last summer by Dubna ethnographers from the
«Heritage» foundation in the diggings near Ratmino. An
exhibition was held in March under the same title. It was or-
ganized by the «Heritage» foundation.

An exhibition of paintings and crafts of students from
the local art school for children was held in April; in May it

was an exhibition «Family Album» devoted to the 65th an-
niversary of the Victory in the Great Patriotic War. In June,
the museum displayed articles and souvenirs produced by
children from the creative team «Sfera».

In early May, the museum organized a memorial meet-
ing devoted to the veterans of the Great Patriotic War who
had worked at JINR. Fourteen veterans gave their pho-
tographs of the war years for the museum exposition. A to-
tal of 25 veterans attended the meeting; they spoke about
the brightest war episodes in their memory.

In April-June, groups of tourists from Moscow, Dubna
schoolchildren and students, other city guests visited the
museum. In June the TV channel «Podmoskovie» made a
cover about the JINR Museum of Science and Technology
History and showed it in one of its programmes.



EBPOIIA

BennkobpuTanusi. TbicsiuM CTyOEHTOB BbICTpavBa-
JIMCb B o4epenH, 4ytobbl rnonacte Ha HaydHyto sipmapky
poxaeHnsi BceneHHOM M y3HaTb O HOBMHKax B HayKe H
nprnbopoCcTpoeHnH. SipmMapka, Hapsily ¢ OPYTMMH Mepo-
MPUSITHSIMK, NIPOXOAMIIa BO BpeMsi Hepeny HaLyioHanbHOM
HayKH 1 npubopocTpoetns B MaHyectepe, DanHOypre m
Cynnpone, B Jlabopatopun wnm. 3. Pesepdopma w
3. DmnitoHa (rpadperBo Orcdopawnp) m JlabopaTtoprn
Hapc6epu (rpadctBo Yewnp).

Ha spMapKe COCTOAJICA TaKzKe CbI/IHaJ'l HallMOHaJIbHO-
ro Hay4YHO-TEXHHNYECKOI'O KOHKYypcCa, LeJIbI0 KOTOpOro
ObUIO HArOMHHUTL O AOCTHXKEHNAX HAYKN KM TEXHVKK K
NpHrBJI€Yb K 3THNM OTpacCJIsiM 3HaHKMs MOJIOAEXKDb IMTYyTEM y4a-
CTHsA B MHTEPAKTHIBHBIX SKCIMEPHMMEHTAX M1 oépasoBaTenb-
HbIX IMpOorpamMmmakx.

Bo Bpemsi Hepenn Haykm 1 npnbopoctpoennsi 6oree
600 cTyneHTOB-OTJIMYHHKOB M HX MperofaBaTesnen noce-
THUJIM €}KErOfiHble MacTep-KiacChl Mo HU3HMKe YacTHL,
npoeopammble B JlabopaTtopumn Hapcbepn v JlabopaTtopmr
M. D. Pesepdoppa n 3. drntona. B CynHnoHe npodec-
cop B. Kokc npounrtan nekuvio «Vlccrienosanmsi Beenen-
HOM — OT Kopabnsi «Bosimxkep» o 60JbLWIOro agpoOHHOro
KOJUJTanifiepar; COCTOSIJIMChb 3KCKYPCHM B [JlaHETapyuM
Crapnaba v Ha apyrve yctaHoBku. B [lngkoTte Ha yivue
KopHepcToyHe oTkpbiochk «HaydHoe Kader» — Haumo-
HaJIbHbIF MPOEKT MO MOMyJISipU3aL Hay4YHbIX HMCCIIENo-

BaHMFI B BME KOPOTKMX COOBIEHN 1 nebaToB B Heop-
MaJIbHOM 0O6CTaHOBKe.

Ppanups. 1 anpens 2010 r. nocTt onpekTopa dpaH-
Ly3CKoro HaLroHanbHOro MHCTHUTYTa SiAePHON (PU3HKHU K1
dusnrm yactny (IN2P3) sanan XKak MapTtrnHo, Ha3Ha4eH-
HbIM Ha 3Ty HOJIXKHOCTb Ipe3naeHTOM HalroHanbHoro
LeHTpa Hay4Hbix nccnegoBannn (CNRS) AnenHom Pyk-
com. C 2001 r. g-p K. MaptnHo Bo3rnaBsi1 jaboparto-
puio Subatech (CNRS/YunBepcutet Hanta), a Takske 6b11
OMPEKTOPOM TpyIrbl OOLECTBEHHOIO MHEHHMSI 10 paboTe
umkioTpoHa Arronax B HaHte. OH cranm ampekTopom
IN2P3, cmenyB Ha aTom nocTty Muiuenst Cnnpo, KOTOPbIH B
pekabpe 2009 r. 6bu1 M36paH npesnpeHTom coBeta LIEPH.

Wranns. Jlabopatopnn HaunoHanbHOro MHCTHTYTa
sanepHor pusrkn (INFN) Hltanmn, KoTopble pacriosnoxe-
Hbl B [pan-Cacco, nosny4nnv B cBoe pacrnopsizkeHre 120
CBHHLIOBBIX CJIMTKOB, MOAHSATBIX C JPEBHEPHMCKOIO Kopa-
61151, 3atoHyBlwero 2000 et Ha3an y 6eperos CapounHHK.
CHMTRM MCIONB3YIOTCS IUIsl 3aBepLIeHHs] CTPOHTENbCTBA
3awmThbl B 3kcrieprmeHTe CUORE, KoTOpbIF MpoBOAMTCS
C LIEJIBIO MOVICKa YPEe3BbIYAMHO PENKMX COOBITHH C y4a-
ctriem HenTprHO. Kpome Toro, B INFN mnanmpytotcst Bask-
Hble MPELM3HMOHHbIE N3MEPEHHST HANOEHHBIX Ha Kopabie
MaTepuasioB n3 CBMHLA (M, BOSMOXKHO, MEMH), KOTOpbIe
VICTIONIb30BaMCh B GPOH30BOM BEKE.

«KannTaH, KOHeYHO, He Mor cebe fnaske MpenCTaBhUTb,
YTO CBMHEL C ero Kopabjsi OymeT MCroib30BaH CIyCTs

EUROPE

The UK. Thousands of students excited to find out
more about science and engineering queued up to take
part in activities at the Big Bang Science Fair. STFC’s four
main UK sites were all actively involved in the week, with
events in Edinburgh and Swindon, and at the Rutherford
Appleton Laboratory (RAL) in Oxfordshire and the Dares-
bury Laboratory in Cheshire.

The Big Bang Fair also hosted the final of the National
Science and Engineering competition which aims to cele-
brate achievement in science and engineering whilst in-
spiring young people through interactive experiences and
educational programmes.

Also during Science and Engineering Week over six
hundred A-level students and teachers attended the annu-
al Particle Physics Master classes held over five days at
STFC’s Daresbury and Rutherford Appleton Laboratories.
Other events to take place across the week were a lecture
in Swindon by Professor Brian Cox on ‘Exploring the Uni-
verse — from Voyager to the Large Hadron Collider’; visits
to the Starlab planetarium, and other facilities. In Didcot,
the venue Cornerstones hosted ‘Cafe Scientifique’, a na-
tional project that brings science to the public in an
informal mixture of short talks and debate.

France. Jacques Martino has been appointed direc-
tor of CNRS’s National Institute of Nuclear and Particle
Physics (IN2P3) by CNRS president Alain Fuchs. Dr. Mar-
tino had been director of the Subatech laboratory
(CNRS/Ecole des Mines de Nantes/Université de Nantes)
since 2001, and director of the Arronax cyclotron public
interest group in Nantes. He will take up his new post on
April 1st, 2010, replacing Michel Spiro who was elected
president of the CERN council last December.

Italy. Italy’s National Institute of Nuclear Physics, at
its laboratories in Gran Sasso, has received 120 lead
bricks from an ancient Roman ship that sank off of the
coast of Sardinia 2,000 years ago. The INFN is now re-
ceiving additional bricks to complete the shield for the
CUORE experiment, which is being conducted to study
extremely rare events involving neutrinos.

Moreover, the INFN will perform important precise
measures on the lead (and possibly on the copper found
on the ship), to study the materials used in the Bronze
Age.

«The commander of that ship would certainly never
have imagined that the lead would be used 2,000 years
later for something that had to do with the Universe and
the stars,» comments INFN President Roberto Petronzio;
«History and Science can now speak to one another




2000 et Onst iccIeqoBaHMi, CBsI3aHHbBIX cO BeeneHHom m
3Be3gamu, — 3ameThJ npe3suneHT INFN P. [letponuno. —
Brnaropmapst nccrnenoBaHvsim B (pH3MKe BbICOKMX SHEPTUH
Victoprns n Hayka moryT pasroBapmBaTbh Opyr C OpPyrom
yepes BeKar.

IlIserinapus, LEPH.

3 mionsi. Bernen 3a npowenwmm B LIEPH pabounm co-
BelljaHneM Mo PHU3MKeE YacTHL Bpauu v (pr3MKK ory6siv-
KOBaJiM TpOrpaMMy HMCIIONIb30BaHWsi PHU3MKKU B LIEJISIX
oXpaHbl 3[0pOBbsi. MHOrMe MeTOmMKH, pa3paboTaHHble
LU1s1 UICCIIEOBAHMM MO PU3HKE, Y3Ke OaBHO MPHUMEHSIIOTCS
B Me[VLMHE.

BniepBble Mo 3TOM TeMaTrKe Npouuio pabodyee coBe-
waHne, cobpaeuiee 400 pabOTHMKOB 3[pPaBOOXPAHEHMS,
6roNIoroB 1 pH3KMKOB. [IMCKyCcCHH ObliM MOCBSILIEHbI BCE
BO3pacTaloLeMy 3HaYEHHIO (PH3KKH B PELIEHMH Mpobiiem
30paBOOXpaHeHHsl. B mocnemHne pecATUNeTHs MHOrHe
BayKHble AMarHOCTHYECKHE M TepareBTHYECKHE METOAU-
Ky 6bUM pa3paboTaHbl Ha OCHOBE KJIaCCHYECKMX (PH3H-
YECKHX MPUHLIMIIOB MJIM MHCTPYMEHTOB, CO3HaHHbIX IJIsi
dursnyuecKmnx 3KCrepriMeHToB. Hanprmep, n3sectHas me-
TOOMKa ToMorpaduy C MOMOLIBIO MO3UTPOHHOIO H3JTy-
vyennsi (PET) nosiBnniach B MeanUyHe BO MHOTOM Onaro-
[apsi NCCIeNOBaHHsIM B 0651aCcTh PU3MKK YaCTHL.

15 nioHsi. OfviH M3 CaMbIX CJIOKHBIX NMPUOOPOB, KO-
roa-nmbo Co3maHHbIX ISl MCCIIeNOBaHHMsl HOBbIX O6racTer
3HaHnH, yckopuTenb LHC ycnewno sanyuen B LIEPH. Ons
TOrO YTOObI HOBbIE BOJIHYIOLIME SKCIEPHMMEHTbI CTallk
611ryKe ¥ MoHsiTHee WKnpoKow nybnrke, LIEPH oTKpbut nH-

opMaLIMOHHBIV LIEHTP — TaKOM K& BbICOKOTEXHOJIOTHY-
HbIN M PYTYPHCTHYECKHH, KaK M CaM YCKOPHUTETb.

25 HIOHSI MpeNCTaBHUTENM CPENCTB MacCOBOM MHQOP-
Maumn OblM MpUIJIALEHbl Ha OTKPbITHE BbICTABKK «Bee-
JIeHHas1 YacTulp, pacrnosnoxusiuencs B Kynone Haykn n
VinHoBauwmm. 'enepanbHbivt anpekTop LIEPH P.-I1. Xonep
rogyepkHyJT: «[yisi HaC Ype3BbIYAMHO BaXKHO CTaTh OIvsKe
K OBLIECTBEHHOCTH M OGBSICHHNTD HALLK LIEJTH ¥, €CJTH TaKOE
cJlydaeTcsi, TIOBTOpHblE 3arnycku. YIHpopmaLroHHbIM
LEHTp, MOCTPOEHHbIM 6riarofapsi WeOpor MOAAepsKKe
KoMMaHvn «Rolex», SIBNISIeTCSI COCTaBHOM 4acCTbiO HalleH
MOJIMTHKK CBA3€M C OBLIECTBEHHOCTbIO M 0bpa3oBaTeib-
HOW MMPOrpaMMbl».

AMEPVIKA

FNAL (BataBusi, MsutnHotic). YdeHbie n3 Konabopa-
unn DO HauroHalibHO¥ yCKOPHUTENbHOM J1abopaTopHH M.
3. Pepmu 14 mast 06bsiBHIIM 06 OOHAPYRKEHNH CBHUAETE]b-
CTBa 3aMETHOrO HapylleHUsl CHMMETPHH MaTepHH-aHTH-
MaTepny B TOBENEHHMHM YacCTHL, COAEp:KalMX HIKHHUE
KBapKH, 3a rpefeyiaMmr cTaHgapTHow mopenv. HoBbi pe-
3yJIBTAT, KOTOPbIK yYeHbIE OTMPABUIIM IJisl MyOIMKaLmK B
kypHan «Physical Review D», nmokasbiBaeTr pasHuiy B
O[MH MPOLIEHT MEXKIY MOJTyYeHNEM Nap MIOOHOB M Map aH-
THMIOOHOB B pacrniafe B-Me30HOB B CTOJIKHOBEHHMSIX 4ya-
CTHL BbICOKMX DHEPIrHH Ha TOBAaTpPOHE.

Vlcrionb3ysi yHMKasbHble CBOMICTBA CBOErO MpELIM3HU-
OHHOIO AETEKTOpa M HOBble METOAbl aHaiM3a, y4yeHble
rosabopaumn DO rokasasu, YTo BEpOSITHOCTb COBMafe-

across the centuries, thanks to the research in High-Ener-
gy Physics.»

Switzerland, CERN.

3 June. Following a workshop hosted by the CERN
European particle physics laboratory in February, doctors
and physicists today published a strategy for harnessing
physics for health. Techniques developed for physics re-
search have a long history of application in medicine.

The workshop, which was the first of its kind, brought
together some 400 healthcare professionals, biologists
and physicists to examine the increasingly important in-
terface between physics and health. Over recent decades,
many important diagnostic and therapeutic techniques
have been built on either basic physics principles, or the
tools developed to conduct physics research. Notable ex-
amples are the technique of positron emission tomogra-
phy (PET), which emerged in the medical community, but
whose technology owes much to research in particle
physics.

15 June. CERN has recently started operating the
LHC, one of the most sophisticated scientific tools ever
built to explore new territories of knowledge. To share this
exciting adventure with the general public, CERN is open-

_______________________________|¥Ky

ing a visitor centre that is as high-tech and futuristic as its
accelerator.

The «Universe of Particles» exhibition, installed in the
Globe of Science and Innovation, will be previewed to the
media on 25 June. CERN Director-General Rolf Heuer un-
derlines: «t’s vital for us to reach out to society and ex-
plain our research aims and the associated spinoffs. This
visitor centre, built with the generous support of Rolex, is
an essential part of our outreach and education strategy.»

AMERICA

Fermilab, Batavia, Ill. Scientists of the DZero collab-
oration at the Department of Energy’s Fermi National Ac-
celerator Laboratory announced Friday, May 14, that they
have found evidence for significant violation of mat-
ter—-antimatter symmetry in the behavior of particles con-
taining bottom quarks beyond what is expected in the cur-
rent theory, the Standard Model of particle physics. The
new result, submitted for publication in «Physical Re-
view D» by the DZero collaboration, indicates a one per-
cent difference between the production of pairs of muons
and pairs of antimuons in the decay of B mesons pro-
duced in high-energy collisions at Fermilab’s Tevatron
particle collider.



HHMSI @HHBIX 3TOTO M3MEPEHHS C KAKMM-JIMOO M3BECTHBIM
3¢ perTOoM cocTanseT meHee 0,1 npoueHTa (cTaHOapT-
Hble OTKJIOHeHHsT 3,2).

«DTOT HOBbIM HMHTEPECHbIM pe3ysbTaT CBHAETEb-
CTBYeT 06 OTKJIOHEHHSIX OT COBPEMEHHOM TEOPHH B pac-
nagax B-me30HOB, B COOTBETCTBUM C JOrajfikamH, BO3HHU-
KaBLIVMMHM paHee», — CKa3aJl OfAVH U3 PYKOBOIONTENEN SKC-
nepumenta DO [. [lenncos. B nporiom rogy dusmky,
y4yacTtBytoupe B akcrneprimeHTax DO v CDF Ha TaBaTpoHe,
Habmogan TOXOXKHe SIBIEHUST BO BPEMsl HM3y4eHHs
YacCTHL, OJTy4YE€HHbIX N3 HHMKHErO M CTPaHHOI O KBapKOB.

[Tpr mony4yeHrr HOBOroO pe3ynbrata PH3KKH KOJa-
6opaunn DO npoBoawm/iv aHaliM3 JaHHBIX «BCJIEMYIO», YTO-
6b1 M36€exKaTh TIOObIX MCKa*KEeHHH TOro, YTO OHM Haboaa-
niv. V1 TonbKO Mocrie JOJIroro nepyroaa NpoBEPKU BCEX Me-
TomoB aHanmnsa drsrkamn Kosabopaunn DO HavaTo
o6CysKOeHNE BCEro KOMITIEKTa JaHHbIX.

TouHocTtb n3mepennit DO no-npexkHeMy orpaHnyeHa
KOJIMYECTBOM CTOJIKHOBEHMH, 3aperncTpUpOBaHHbIX Ha
ceropHs1 B 3KcrepumenTe. [lostomy rpynnsr CDF 1 DO
MPOHJOKAIOT COOMpaTh HaHHblE M COBEPLIEHCTBOBATb
aHaJIMTHYECKHE MEeTOMbl U1l PEIleHHs] 3TMX M MHOIMX
OpYyrux pyHOaMeHTabHbIX 3afay.

KommeHTapmit npeccs! (skypHan «Discover, 15 vioHst
2010 1.):

Pusnkn Pepmnnaba nopakeHsl: XUrrc-6030HOB Ha
camom fiene 5?

B mnpouwniom mecsiie Mbl 06Cy3KOanu JOOOIBITHBIF
SKCMEPUMEHT Ha YCKOPHTEJIE YaCTHLl ToBaTpoHe B Jlabo-

patopun uM. 2. Pepmun okoo Yrkaro. I'pynna DO obHa-
pyskwia Oorblle MaTepvr, YeM aHTHUMaTepvH, B
CTOJIKHOBEHHSIX POTOHOB M @aHTHIIPOTOHOB.

3TO Jy4llIe COrnacyeTcsi CO 3ApaBbIM CMBICIIOM: €CJTH
6b1 B pesynsrate Bosbworo B3pbiBa AEHMCTBUTENBHO
06pa30Banoch OQMHAKOBOE KOJIMYECTBO MAaTEPHH M aHTH-
MaTepHH, YaCTHLIbI Obl YHUYTOKMIIM OPYT Apyra v Hac Obl
TYT cer4yac He 6buto. K coskanenmio, brsrka, oTpaskaio-
masi 3TO MPHCTPacTHOE TpEANoYTEHNE MaTepvH, He
VMIMEET CMBbICTIa.

[Insi Tex, KTO MornaraeTr, 4YTO CTaHAapTHasi MOMEJb
6/IM3Ka K 3aBEpIIEHNIO, OTKPbITHE XUITC-6030Ha — Teo-
PETHYECKON YacTHLbI, KOTOpasi CoOBlaeT Maccy BCEM
OPYrMM YacTHLaM, MOCTaBMJIO Obl TOUKY B MOCJIEAHEH
rJlaBe 3TNX M3bICKaHHH.

Ho panst Tex, KTO yMaeT, 4To CYIIECTBYIOT elle He OT-
KPbITbIE acreKTbl GH3HKN — TaK Ha3blBaeMasi HoBasi pu-
3uKa, NMoTpebyeTcsi «CbeMKan CJIEAyIOLIEero CHKBeSla Ce-
pyana «CTaHOmapTHasi MOLESIby.

M Kak ke oH GyHeT BbIMMSAAETb, 3TOT cHkBen «CTaH-
OAapTHOM MOAENH»? «XUITC HAaHOCHUT OTBETHBIM yaap» (Io
aHaJIoTMM C HM3BECTHBIM CepHasioM «3Be3AHble BOMHbBI»,
snnson 5 «Vimnepnsi HaHOCHT OTBETHBIM yHmap». —
[prmey. nepeBomurKa), BO3MOMKHO, OyHeT BKRIIIOYATbH
MsITb XMITCOB, KaK MojaraiT (PH3MKK 13 Koyutabopauum
DO: Bce ¢ oqMHAKOBO¥M MacCOM, TPH He MMEIOILVX 3apsiaa,
O[IMH TOJIOXKHTENIBHO 3apsiKEHHBIM M O¥IH OTPHLIATENIBHO
3apsizkeHHbIM. PH3HMKH-TEOPETHKH y¥Ke TpoAyMalv
TaKyl0 BO3MOXKHOCTb, Ha3BaB €€ «MOeJIb OBYXXHUITCOBbIX
OYTUJIETOBY.

Using unique features of their precision detector and
newly developed analysis methods, the DZero scientists
have shown that the probability that this measurement is
consistent with any known effect is below 0.1 percent (3.2
standard deviations).

«This exciting new result provides evidence of devia-
tions from the present theory in the decays of B mesons,
in agreement with earlier hints,» said Dmitri Denisov,
co-spokesperson of the DZero experiment, one of two
collider experiments at the Tevatron collider. Last year,
physicists at both Tevatron experiments, DZero and CDF,
observed such hints in studying particles made of a
bottom quark and a strange quark.

To obtain the new result, the DZero physicists per-
formed the data analysis «blind,» to avoid any bias based
on what they observe. Only after a long period of verifica-
tion of the analysis tools, did the DZero physicists look at
the full data set.

The precision of the DZero measurements is still lim-
ited by the number of collisions recorded so far by the ex-
periment. Both CDF and DZero therefore continue to col-
lect data and refine analyses to address this and many
other fundamental questions.

Fermilab particle physicists wonder: Are there 5
Higgs bosons?

From Discover magazine blog, June 15, 2010:

Last month, we discussed a curious experiment at the
Tevatron particle accelerator at Fermilab near Chicago.
Colliding protons and antiprotons, the Tevatron’s DZero
group found more matter than antimatter.

This agrees well with common sense — if the Big
Bang had really churned out equal amounts of matter and
antimatter, the particles would have annihilated each oth-
er, and we wouldn’t be here. Unfortunately, the physics for
this matter favoritism doesn’t make sense.

For those who believe the Standard Model is nearly
complete, the discovery of the Higgs boson — a theoreti-
cal particle that imparts mass to all the other particles —
would close out the final chapter.

But for others who think that undiscovered physics
properties exist — so-called new physics — a sequel to
the Standard Model is needed.

What would a sequel to the Standard Model look like?
The Higgs Strikes Back might include five Higgses, par-
ticle physicists at the DZero group speculate: all with the
same mass, three uncharged, one with a positive charge,
and one with a negative charge. Theoretical physicists
have already dreamt up this possibility, calling it the
«wo-Higgs doublet model.»
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