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B 2012 r. O6bequHeHHBIM UHCTHTYTOM $IIEPHBIX HCCJEI0BaHUH
ObLI MOJTyYeH Psili pe3yJbTaTOB MUPOBOTO YPOBHSI.

3rnakosoim coboimuem 2012 e. cmaro omkpoimue Ha LHC
(LUEPH) npu saxcnom sxarade OHSAH Hosoco 6030na, nodobHo20
Xueaco8ckomy.

T'pynna ¢pusukos OHAH srecra cyuecmeennoiii 85400 8 nNosy-
YeHUEe PesyAbmama no UBMEPeHUId Yead CMeUullu8aHUsl HetmpuHro
013 8 peakmopHom akcnepumenme (kosrabopayus Daya Bay, Ku-
mati).

Tloomeepacderno omxpoimue 117-20 aremenma [lepuoduunecxoti
cucmemot aremenmos /. H. Mendeseesa.

Cocmosiacs 3anyck nepsoco 8 mupe epaHyiupoB8aHHO20 XO-
200H020 3amediumens Ha modepHusuposarHom peaxmope MBP-2;
Hawama pecysapHas 3KCNAYAMAUuUs peakmopa 0N NnposedeHus
HAYUHbLX IKCNEPUMEHMO8.

B xode ouepednoeo cearnca Ha HykaiompoHe Oviia 8nepsvle
noayuerna anepeus nyuka deimporos 4,5 3B na HYKAOH.

[Iposedena mencOdynapoOHas HAYUHO-MeXHUUECKAs IKCnepmu-
3a npoekma NICA, obvseren menOyHapoOHbll mendep HA Bbl-
60p 2eHNOOPAOHOL OPeaHU3AUUL NO COOPYNIEHUIO YCKOPUMENbHOEO
komnaexkca NICA.

3Hnauumenvrolli npoepecc OocmucHym 8 passumuu epuo-
ungpacmpyxkmypo. OHAH, 6 wacmrocmu, 8 co3danuu poccutickoeo
Tierl-yenmpa.

B 2012 e. 6viau npednpunamer muoeoobewjaroujue wacu OAs
6osee mecHoeo compyonuuecmsa mexndy OHAH u GSI/FAIR (Iep-
Mmanus); ¢ ycnexom nposedervl nepecosopwl ¢ Espokomuccueil u
pykosodcmeom ESFRI na nymu x unmeepayuu OHAH 6 esponeii-
CKYHO HAYUHO-UCCAeD08AMEAbCKYIO UHDPACMPYKMYPY.

TEOPETHYECKA{ ®U3HUKA

B pamkax MuHUMa/IbHOU CylepCUMMeTPHUYHOH CTaHIAPTHOH MoO-
nenu co cesassiMu (CMSSM) mokasaHo, uTO TPSIMON MOWUCK TEMHOH
MaTepuH SIBJSIETCS JOMOJHUTEIbHBIM K MPSMOMY IMOHCKY CyTepCHM-
MeTpuu 1 yactul Xurrca. B takom nonxone KOMOMHUPOBAHHbIE JaH-
uele LHC, WMAP u XENON100 ykasbiBatoT Ha T0, yTo B CMSSM
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TJIIOMHO ¢ Maccoll MeHble 1 T3B u mervafiiive cynepcuMMeTpUYHbIe
yacTHIbl ¢ Maccod Menbine 160 ['sB uck/amoueHbl He3aBHCHMO OT
Macc CKBapKOB.
e Beskidt C., de Boer W., Kazakov D., Ratnikov F. // JHEP.
2012. V. 1205. P.094.

[IpoBeneH cpaBHHUTE/bHBIH TEOPETHYECKUE aHalU3 dKCIepPUMEH-
TaJIbHBIX OAHHBIX MO TepexofHoMy Qopmdaxktopy yy* — 7, HEIaBHO
ony6/aMKoBaHHBIX KoJsabopauusimu Belle n BaBar, ¢ yuetom Gosee
panHux pesysabratoB akcrnepumenToB CLEO u CELLO. Ha ocHose
NeTaJbHOTO H3Y4YeHHs! CYIIECTBYIOIIMX TeOpeTHYeCKHUX MNpeacKasa-
HUH MOKAa3aHo, 4To HabJiofalleecs MPOTHBOPeUHe B JaHHBIX HMe-
eT B 3HAYUTEJbHOH Mepe HCKYCCTBEHHBIH XapakTep, CIesaH BbIBOJ
B ToJsib3y pesysbTatoB Belle.

e Bakulev A., Mikhailov S., Pimikov A., Stefanis N. // Phys.

Rev. D. 2012. V. 86. P.031501.

[TpoaHanu3upoBaHbl 3KCEPHMEHTabHbIE JAHHBIE O MOJOCAX CO-
CTOSIHAH TepeMeHHOH 4YeTHOCTH, MOCTPOEHHBIX Ha OCHOBHOM COCTO-
SIHUW, B HECKOJNbKHUX HYKJIMAAX M3 00/acTh akTUHUIOB. [Ipu 3Tom
MCIOJIb30BAJICSl anmnapaTt CynepCUMMETPHUYHON KBAaHTOBOH MeXaHUKH
U JBYXLeEHTPOBBIH MOTeHLHa] C aKCHaJbHO-CUMMETPUUYHOH OKTY-
nosbHOM nedopmanueid. [lokazaHo, 4TO € yBeJHUUEHHEM YIJIOBOT'O
MOMeHTa (Urpas posib KOHTPOJIbHOIO MapaMeTpa) COCTOSTHUE MOJOChI
B HEKOTOPBIA MOMEHT IPOUCXONUT (Pa30BBIM Iepexo] BTOPOro Io-
psiika oT opMbl iApa, CHMMETPUUHON OTHOCHUTENBbHO OTPaXKeHHUS K
acuMMeTpHU4HOH. [Ipy 3TOM TeopHsi XOpPOLIO ONMUCHIBaeT paclleneHue
MO0 YEeTHOCTH BHYTPH IOJIOC KaK [J51 YPOBHEH [0, TaK U HECKOJbKHUX
YPOBHEeH IoCJe KPUTHUYECKOro 3HaueHHs YIJOBOrO MOMeHTa. Takum
ob6pa3oM, HalijieH ellle OfUH W3 HEMHOTOUYUCIEHHBIX PUMepoB (aszo-
BBIX MEPeXOf0B (POPMbl B KBAHTOBOH CHCTeMe KOHEYHOTO pasMepa.

e Jolos R., Von Brentano P., Jolie J. // Phys. Rev. C. 2012.

V.86. P.024319.

AsumyTasibHas aHU30TPONHUS KOJJIEKTHBHOTO TONEPEYHOr0 MOTO-
Ka aJpOHOB B BBICOKOYHEPTMYHBIX CTOJKHOBEHUSX TSKeJbIX NOHOB
uccsiefloBaHa B MUKPOCKOIHUECKOM TpaHcrnopTHoM noaxone. ITonxon
YCIELIHO OMUCBIBAET IKCIIEPUMEHTANbHO Ha0J/I0AaeMoe YCUJIeHHe 3J1-
JIMIITUYECKOT0 MOTOKA ¥ C POCTOM 3HEPTHH, UTO He yaaeTcsl APYrUM
KUHETUYECKUM MOJEJsIM, OCHOBAHHBIM Ha B3aUMOJAEHCTBHUH aJPOHOB.
Ananus rapMoHHK 6oJiee BBICOKOTO TOPSIAKA, U3 M U4, MOKa3bIBAeT
Ty 2Ke TeHAEHLHI0. TO YKa3blBaeT, UTo (PyHKIHHU BO30OYKIEeHHs a3u-
MYTaJ/bHBIX aHHU30TPOMHH MO3BOJSIOT C NOCTAaTOYHOH YyBCTBHUTEJb-
HOCTBIO OIIpellesiATh XapakTep cTeneHell cBo6Obl, BO30YKAAOILIHXCS
B CTOJIKHOBEHHSX TS?KeJbIX HOHOB.



e Konchakouski V.P., Bratkovskaya E.L., Cassing W.,
Toneev V.D., Voronyuk V. // Phys. Rev. C. 2012. V.85.
P.011902(R).

PasButa MUKpocKonHuecKast TeOpUsl 3/71€KTPHYeCKOH MPOBOAMMO-
cti o(w) t — J-mozenu. [TosmydeHo ToyHoe npencTaB/eHHe 1S o(w)
Ha OCHOBe MeTofa (DYHKLMH pesakcaudu B omneparopax Xadbapna,
U BbiBelleHa 0000uieHHasi gopmyna pyne. dyHkuus pesakcauuu
BBIUMCJIEHA B TPUONHIKEHHUH B3aUMOINEHCTBYIOLIUX MOJ TpPU ydeTe
3aTyXaHHUsl 3apslOBBIX BO30OYXKIEHHH 3a CUeT pOXKAEHHUS MNap 4a-
CTHLA—[bIPKa NP CONYTCTBYIOLIEM pAcCesIHHMM HUX Ha aHTU(eppo-
MarHUTHBIX CIHHOBBIX (yKTyauusx. [lokasaHo, uto paccesiHue Ha
CMHHOBBIX (DIYKTYaLHUsIX UrPaeT BaXKHYIO POJib B IHHAMHUKE 3apsifio-
BBbIX BO30YKAEHHUH.

e Viadimirov A.A., Ihle D., Plakida N.M. // Phys. Rev. B.

2012. V. 85. P.224536.

HccnenoBana HoBast mpocTasi Mofiesib N = 2 cynepcUMMeTPUYHOH
KBAaHTOBOHM MeXaHHKH, ONHUCBHIBAIOIIAS [BHUXKEHHE Ha KOMIILJIEKCHBIX
MHOT000pa3usix BO BHEIIHUX KaJuOpPOBOYHBIX MoJsix. HusbmnoreHT-
Hble KBAHTOBble CYyINep3apsiibl MOeJH MOTYT ObITb HHTEPIpeTHPOBa-
Hbl KaK (TBHCTOBaHHbIE) BHEIIHHE TOJOMOP(HbIE MPOU3BOIHBIE, TaK
4TO MOJeJsb AaeT NUHAMHUYECKYI0 peaju3alH{io TBUCTOBAHHOTO KOM-
nnekca [onbo. B xanepoBom ciyuae mpeacTaB/ieHO «(hU3WYECKOe»
JI0Ka3aTesNbCTBO [BYX B3aMMOCBSI3aHHBIX MaTeMaTHUeCKHX yTBep-
IeHul: (i) SKBHBaJEHTHOCTH TBUCTOBAHHBIX KOMIJIeKCOoB [lupaka u
Hon6o u (ii) Teopembl ATbu—3uHrepa 06 UHIEKCE.

e fvanov E.A., Smilga A. V. // Intern. J. Mod. Phys. A. 2012.

V. 27. P.1230024.

KCIIEPUMEHTAJIBHAYA ®U3UKA
Pusuka yacTuig

®usnku OUAN BHecaM cyliecTBeHHBIH BKJaA B OOHapyKeHHe
HOBOTO HeHTpaJsbHOTO 6030Ha ¢ Maccod 125-126 I'sB na Bosbiiom
aJlpOHHOM KoJlJaliiepe B KaHajaX pacrnana AByMs (OTOHaMH, e, L,
T-JIeITOHaMH, b-kBapkaMu, W- u Z-6030HaMu ¢ 0OLIed cTaTUCTHYe-
CKOH 3HaUMMOCTbIO Gosee 60.

o ATLAS Collab. // Phys. Lett. B. 2012. V.716. P. 1-29.

e CMS Collab. // Phys. Lett. B. 2012. V.716. P.30-61.

Konnextusom OUAUN B cocraBe konnabopauuu Daya Bay (Ku-
Tai) BBINOJNHEH LHKJ 3KCIEPUMeHTaNbHbIX pPaboT, MOCBSIIIEHHBIX
M3MepeHHI0 yIyla CMeIIWBaHHS HEeHTpPUHO 013, KOTOPHIH sBJseTCS
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MOC/JEHUM H3 TPeX YIVIOB CMEIIMBaHUS HEUTPUHO MaTpHlbl [ToHTe-
kKopBo—Maku-Haxkarasei—Caxarsi.

CratucTrueckasi 3Ha4MMOCTb OMyOJMKOBAaHHOTO H3MepeHHs Ipe-
BBICHJIA MISITh CTAHIAPTHBIX OTKJOHEHHH, YTO MO3BOJIMJIO TOBOPUTH 00
OTKPBITHH HOBOT'O THIA OCLUUJJISALUN HEHTPUHO, OMTUCEIBAEMOTO YTJIOM
CMEIIMBAHHUST MEXKY MEPBBIM U TPETbUM MOKOJEHUSIMH HEATPUHO 613.
Hosriit pesysbrar sin® 263 = 0,089 & 0,010(crat.) = 0,005(cucr.)
UCKJII0YaeT HyJeBOe 3HaueHHe yria #3 Ha ypOBHE AOCTOBEPHOCTH,
6/1M3KOM K BOCbMH CTaHIAPTHBIM OTKJIOHEHHSIM.

e Daya Bay Collab. Improved Measurement of Electron
Antineutrino Disappearance at Daya Bay // Chinese Phys. C.
2013. V.37. P.011001.

e Daya Bay Collab. Observation of Electron-Antineutrino
Disappearance at Daya Bay // Phys. Rev. Lett. 2012. V. 108.
P.171803; arXiv:1203.1669.

e Dwyer D. (Daya Bay Collab.). Improved Measurement of
Electron-Antineutrino Disappearance at Daya Bay // Nucl.
Phys. B. Proc. Suppl. 2012. P. 1-3.

e Daya Bay Collab. Improved Measurement of Electron
Antineutrino Disappearance at Daya Bay. arXiv:1210.6327
(submitted to CPC).

e Daya Bay Collab. A Side-by-Side Comparison of Daya Bay
Antineutrino Detectors // Nucl. Instrum. Meth. A. 2012.
V.685. P.78-97; arXiv:1202.6181.

e Gonchar M. (Daya Bay Collab). Precise sin® 20,3 Measure-
ment by the Daya Bay Reactor Neutrino Experiment // DAE
Symp. on Nucl. Phys., December 3-7, New Delhi; Daya Bay
Document 8103.

I'pynna OMAN npopomxuia paboTy no aHaausy JaHHBIX 3IKC-
nepumenta NA48/2 (SPS, LIEPH). Ananus 6Gojiee MHJJIMOHA pac-
nagos K+ — 7FnteTv mosBosua yAydIIMTL TOYHOCTH M3MEpeHHs
BEPOSITHOCTH 3TOTO pacrnajga B TPU pasa U H3MEPUTb ero (opm-
¢dakropsl. Takxke 6bl0 MpoaHamusupoBano okoso 45000 pacnamos
K* — 7970¢*1, oTo6panHbIX ¢ ocTaTouHBIM (JOHOM, 3aperHCTpH-
poBaHHBIX HHXKe 1 %. DddeKTHUBHAS PEKOHCTPYKIMS 7° MO3BOJIMJIA
BIepBble H3MEPUTb BEPOSITHOCTh pacrnana u ero (GopmdakTop ¢ TOY-
HOCTBIO Ha ypoBHe 1 %.

W3 skcrepuMeHTabHBIX TAaHHBIX MOJy4eHa BEPOSITHOCTb pacra-
na 2% — YT p~v ¢ Hausyumedl ToyHOCTBIO, coctaBuBuIeH (2,17 +
4+ 0,32¢rar £ 0,17¢per) - 1076,

PaccuuTtana BesnMuMHa OTHOWIEHWS Ry JENTOHHBIX pacrnagoB
kaoHoB KT — etv u KT — p*v. Tonyuennoe sHauenne Ry =



= (2,488 4+ 0,010) - 1075 cooTeTcTBYyeT npeackazanuio CTaHapT-
HOU MOJEJH.

e Batley J.R. et al. New Measurement of the Charged Kaon
Semileptonic K* — 7tn~e*v (K,4) Decay Branching Ratio
and Hadronic Form Factors // Phys. Lett. B. 2012. V.715.
P. 105.

e Batley J.R. et al. Measurement of the Branching Ratio of the
Decay =° — %+ ;~v,. CERN-PH-EP-2012-288.

e Madigozhin D. K., Measurements with NA48/NA62 //
QCDI12, 16th Intern. Conf. on Quantum ChromoDynamics,
Montpellier, France, 2-7 July 2012.

o Madigozhin D. Precision Studies of Rare Kaon Decays with
the NA62 Experiment at CERN/SPS // Intern. Conf.-Session
of the Section of Nucl. Phys. of PSD RAS, Moscow, Russia,
12-16 November 2012.

e Goudzousky E. Recent Kaon Physics Results and Prospects
(NA48/62) // FPCP-2012. Anhui, China, 21-25 May 2012.

[pynnoét OMSAH, yuactBytomieét B akcnepumente CMS (LHC,
HEPH) Ha cratuctuke 2011-2012 rr., mosy4eHHOH B CTOJKHOBe-
HHUAX MYYKOB NPOTOHOB Ipu 3Hepruu 7 u 8 TsB, nposeseH mowuck
TSIXKeJIBIX PEe30HAHCHBIX COCTOSIHMH B KaHajle pacraja ¢ ABYyMs MI0O-
HaMu. KOMOUHHPOBAaHHBIN aHa/MU3 NaHHBIX MO POXKAEHHIO MIOOHHBIX
¥ 3JIEKTPOHHBIX IMap MO3BOJUJ HCKJIIOUYUTh HOBble HEHTpaJsbHbIE Ka-
JMOpoBOUHble 6030HBI (ZggM) A0 Maccel B 2590 I'saB, a nsis kanu6po-
BOYHOH MOJeJ/IH, 00yCJIOBJEHHOH CYymnepcTPyHHOH Teopued, (Zy), —
no 2260 I'sB, u ycTaHOBUTbH HOBble MACCOBblE OTPAaHHUYEHHUS.
e Chatrchayn S. et al. (CMS Collab.). Search for Narrow
Resonances in Dilepton Mass Spectra in pp Collisions at
7 TeV. arXiv:1206.1849; CMS-EXO-11-019; CERN-PH-
EP-2012-157; Phys. Lett. B. 2012. V.714. P. 158-179.

e Alverson G. et al. Search for High Mass Resonances Decay-
ing to Muon Pairs at 8 TeV // CMS AN-2012/182; CMS
PAS EXO-12-015, CERN, Geneva.

Ha ycranoske ATLAS (LHC, LIEPH) npoBenen ananus mo mo-
UCKY CYNepCHMMETPHUHOr0 CUrHaJja. beliu ncnosb3oBaHbl faHHBIE,
nosnydyeHHble B 2011 r. Mpu 9Hepruu NPOTOH-NPOTOHHOTO COYAAPEHHUS
7 T3B B c. 1. M. CyMMapHbI#i 06beM JaHHBIX cOOTBeTCTBYeT 4,7 6!
UHTErpajbHON CBETUMOCTH. AHA/M3 3KCIIEPUMEHTAbHBIX JAHHBIX U
mMonesnuposaHusl (poHa CrangaptHoil moxzesnn MetogoM MonTe-Kapao
nokKasas, 4To B pacCMaTpHBaeMOM KOHEUYHOM COCTOSIHUM HHUKaKHUX
OTKJIOHEHHH OT CTAHAAPTHOH MOJEU He 0OHAPYKEHO.



e Aad G. et al. (ATLAS Collab.). Further Search for
Supersymmetry at /s =7 TeV in Final States with Jets,

Missing Transverse Momentum and Isolated Leptons with
the ATLAS Detector // Phys. Rev. D. 2012. V. 86. P.092002.

[lpu yuactum rpynnel OUSM mnosyueHa cpenHsis macca ToIm-
kBapka Ha gaHHbix CDF u DO (FNAL, CIIA) Ha craTucTH-
ke 5,8 $6~!. Hcrnomb3oBaHel pesynbTaThl ¢ 1-ro ceaHca T3Ba-
tpoHa (1992-1996) u nocnennue pesynbraThl. C yueToM Koppe-
JAUUH OWIMOOK MOJIydeHO CpefiHee 3HAYEHHE MacChl TOIN-KBapKa
Ha T3BaTPOHe, KOTopoe cocTaBU/I0 Mo, = 173,18 £ 0,56(crar.) £
+ 0,75(cucr.) I'sB/c?, uto COOTBETCTBYeT HanboJiee TOUHOMY OIpe-
JIeJIEHHIO Macchl ToM-KBapKa ¢ norperHoctsio 0,54 %.

Ha cratucruke 9,7 ¢p6~! B skcnepumentax CDF u DO nposenen
TIOMCK aCCOLMATHUBHOIO POxKAeHHs 6030Ha Xurrca coBMmecTHo ¢ W-
u Z-6030HaMH B obsacTd Macc 6oszona Xurrca 100-150 T'sB/c?.
PaccmarpuBasncs kKaHan pacnaga 603oHa Xurrca Ha bb-mapy Kap-
KoB. OGHapy:KeHO NpeBbIlLIeHHe YKc/Ia COOBITHH B TaHHBIX MO CPaB-
HEHMIO ¢ TpejcKazaHusMu (oHa B oOsactd Macc Mexnay 120 u
135 I'sB/c2. Haubosee 3HaunMoe JIOKaJbHOE OTKJIOHEHHE JOCTHraeT
3,3 CTaHmapTHBIX OTKJOHeHHs! AJsi Macchl 135 [aB/c?. Jlas macch
125 T'sB/c* otk/0HeHHe coctaBasieT 2,80. PesynbraT nHTEpnpeTHpy-
eTcs KaK yKa3aHHe Ha HOBYIO UaCTHILY, KaHAMAaTa Ha 6030H Xurrca
u3 CTaHOapTHOH MOJEJH.

e Aaltonen T. et al. Precision Top-Quark Mass Measurements

at CDF // Phys. Rev. Lett. 2012. V. 109. P. 152003.

e Aaltonen T. et al. Combination of the Top-Quark Mass Mea-
surements from the Tevatron Collider // Phys. Rev. D. 2012.
V. 86. P.092003.

e Aaltonen T. et al. Evidence for a Particle Produced
in Association with Weak Bosons and Decaying to a
Bottom-Anti-bottom Quark Pair in Higgs Boson Searches at
the Tevatron // Phys. Rev. Lett. 2012. V. 109. P.071804.

[lpu axktuBHOM ywactuu rpynnel OWAM B 3skcnepumenre
COMPASS (SPS, IIEPH) nosyueHbl pe3y/abTaThl MO MOJsSPHU3ALUN
rI00HOB Ag/g B HYKJOHaX M3 HM3MepeHHH NBOWHOH MPOAOJbHOH
CIIMHOBOM acUMMeTPHUH COOBITUH TIJyOOKOHEYNpPYToro paccesHUs
(THP) ¢ poxnmenneM mapbl aipoHOB B KOHEUYHOM COCTOSIHHUH
c OOJbIIUM TOMepeuHbiM HuMNyJabcoM. [lonsipusauusi rJII0OHOB
BbIYMCAAIACh IJIS TPeX HMHTePBaJoB JAO0JHM HMIy/JbCa [IJIIOOHA T4
B auanasone 0,04 < x4, < 0,27. 3HauyeHus1, MONyYeHHbIE B JUAMDY-
oiem mopsinke KX]I, He mokaseiBaoT 3aBucuMoctd Ag/g ot Zg.
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M3amepenHoe 3nauenue Ag/g = 0,125 + 0,060(crar.) 4= 0,063 (cuct.)
npu (z4) = 0,09 u p? = 3 ([3B/c)%.

[Tonyyensl mnepBble pes3y/abTaTbl [0 M3MEPEHHIO a3UMYyTaJbHOH
acuMmMmetpud B peakuuax ['HP ¢ poxneHueMm agpoHHBIX nap Ha I0-
MepeyHo-MoAPU30BaHHbIX MHIIeHsx °LiD (mefitpona) u NH3 (mpo-
TOHA), CBSI3aHHOM C MOMepeyHol (YHKIIMEH pacrpeeseHnst KBapKOB
(transversity) B HykJ/oHe, 6e3 Hcnosnb3oBaHHs d(dekra Komnnnsa.
Bonbuine 3HaueHuss acuMMmeTpuidl, u3MepeHHbIX Ha MmuiieHd NHj,
YKas3blBalOT Ha HeHyJleBble BeJMUMHbI [IONIepeYHOCTH AMS U-KBapKa U
UHTep(epeHLHI0 IByXaAPOHHBIX (YHKUHUH (pparmeHTauuu. He6oJb-
lIMe 3HAaYEHHs aCHMMeTpHH, U3MepeHHbIX Ha Muuenu °LiD, ykasbl-
BaIOT Ha B3aHMHYI0 KOMIIEHCALHIO MONEPeYHOCTH U- U d-KBapKOB.

o COMPASS Collab. CERN-PH-EP/2012-010, hep-

ex/1202.4064 // PLB (submited).

e COMPASS Collab. // PLB. 2012. V.713. P. 10.

PeastuBucTckas sjgepHada ¢pusuka

Ipynna OUSAHY, yuacteyromas B 3kcnepumeHte ALICE, kon-
LEHTPUPYeTC Ha U3yueHUH 003e-3UHIITEHHOBCKUX KOpPpesLUil.
B 2012 r. ¢usukamu OMAWN Oein nposeneH aHanu3 3aBHUCHMOCTH
MHBapHaHTHBIX PaUycoB OT TomnepeyHoi Macchl B Pb—Pb-cTonkHo-
BEHUSAX NP /s = 2,76 T3B ns1s Koppessiuuil 3apsi?KeHHbIX KaOHOB.
BbinosiHeHO cpaBHeHHe C pe3y/ibTaTaMM, MONyYeHHBIMHU AJIs Tap Hel-
TPaJIbHBIX KAOHOB, 3aps2KeHHBIX MIHOHOB, TPOTOHOB M aHTHIIPOTOHOB.
AHanu3 npoBoAMJICS 15 HECKOJNBKHUX LEeHTpasbHOCTel. PedysbraThl
TNpeacTaBleHbl HA MeXX1YHapOAHbIX KOH(epeHIHAX.

e Kaon Femtoscopy Correlations in Pb-Pb Collisions at

VSnN = 2.76 TeV irom the ALICE Experiment at LHC //
XXI Intern. Baldin Seminar on High Energy Physics
Problems, September 10-15, 2012. Report by E. Rogochaya.

e Charged KK Femtoscopy Correlations in PbPb Collisions at
Vsny =7 TeV from the ALICE 2010 Data // XIII GDRE
Workshop on Relativistic Heavy lon Physics, Nantes, 2012.
Reports by E. Rogochaya.

e Study of Femtoscopy in Pb-Pb and pp Collisions at the LHC
with the ALICE Experiment // Intern. Conf.-Section of Nucl.
Phys. of the Phys. Sci. Division of the Russian Academy of
Sciences, Moscow, November 2012. Reported by L. Malinina.

e JINR Results were Included Also into: Plenary, Oral and
Poster Talks on Quark Matter 2012; Talk on WPCF //
Workshop on Particle Correlations and Femtoscopy,
Frankfurt, 10 September, 2012.



B pamkax noarotoBku nepBo#l (a3l nporpaMMbl N0 (pU3H-
Ke TsXKeJbIX HOHOB Ha BbIBEJEHHBIX MydKaX HYKJOTPOHA (MPOEKT
BM@N) B mapre 2012 r. BriepBble OCYIIECTBJIEH BBIBOM IMydyKa Aeki-
TPOHOB ¢ 3Heprueil 4,5 ['3B/HyknoH. Benercss akTHBHasi MOArOTOBKA
SKCIIePHMEHTaIbHON 30HBl, TECTUPOBAHHE JETEKTOPOB U aNnaparypsl.
PesynbTaThl U cTaTyc NpoeKkTa MpeACTaBISINCh HAa MEXAYHAPOLHBIX
KoHpepeHuusx B CioBakuu, Yexuu u Ha ceccun PAH.

B pamkax nmpoekta DSS mnpoBeneHbl nBa ceaHca Ha BHYTpeHHeH
MUILIEHU HYKJ0TpoHa B 2012 r., u3MepeHBl cedyeHUs AEHTPOH-TIPO-
TOHHOTO YIPYroro paccesiHusi (MosyueHbl SKCIEepPHUMeHTa/bHbE NaH-
Hble 0 AHddepeHINaIbHOMY CEUeHUI0 peaKlUu dp-pacCcesiHUs MpU
sneprusix 400, 500, 600, 700 u 800 M3B); npoBeneHbl HU3MepeHHs
napamMeTpoB 0e3MEe30HHOr0 pasBajia AelTpoHa dp — ppn TIPU 3Hep-
rusx 150, 200 u 250 M»3B. Benercst aHau3 LaHHBIX.

3aBeplleH aHa/lu3 paHee HaOpPaHHBIX JAHHBEIX 10 BEKTOPHOH A,
Y TEeH30pHbIM A,y M A,; aHaJM3HUDPYIOIIMM CIOCOOHOCTSM peaklHH
dp-ynpyroro paccesuusi npu sHepruu 880 MsB u no ceuenuto pe-
akUuK dp-ynpyroro paccesiHusi npu sHeprusix 500, 700 n 880 MsB.
[TonrotoBsnena ny6aukanus nis xkypHana «[Iucema B QUA L.

e Phys. Lett. B. 2012. V.715. P.61-65.

B skcnepumente @PA3A-3 nokasaHo, KakK C POCTOM 3HEpPruu
BO30OYXK/J€HHsI si[pa HCIapeHHe YacTHI CMEHSIeTCS MHOTOTEJbHBIM
pasBasioM. BriepBble u3MepeHa MosiHasi BpeMeHHasi IIKaJja Mpolecca,
BKJIIOUAIOLasi He TOJbKO BPeMsl SMHCCHH, HO U CTAJIHIO paclIHpeHUs
ropsiuero sigpa n0 MomeHTta pasBana (~ 100 ¢wm/c). Bnepsbie mo-
CTOBEPHO H3MEpeH TEePMOIMHAMMUYECKHH MapamMeTp — KpUTHYecKast
TemIepaTtypa AJs saepHOro (pa3oBoro nepexona KHAKOCTb—Ta3. JKC-
TIePUMEHTAaJIbHO MT0KA3aHO MOsIBJeHHEe KOJIJIEKTHBHOIO MIOTOKA HYKJIO-
HOB B TropsiyeM sizpe.

e Karnaukhov V.A. et al. From Sequential Processes to

Multifragmentation in Proton Induced Reactions // Yad. Fiz.
2012 (in press).

e Karnaukhov V.A. et al. Total Disintegration Time of Hot
Nuclei // J. Phys. G. 2012 (in press).

e Kaprayxos B.A. CBoiicTBa ropsiuux sifiep, BOSHHUKAIOIIHUX B CO-
YAapeHHsIX JETKUX PeJSITUBUCTCKUX HOHOB C TSI2KEJIbIMH MHIIIe-
Hsmu. [IpurnauieHns#i fokaan Ha KoHepeHIUH «Hnpo-2012»
(Boponex) // P (npuHsATO K meyatu).

e Kapnayxos B.A. Topsune u kunsume sgpa. Coobm. OUAU
P15-2011-58, My6Ha, 2011; C6., nocesienublii 100-neTHi0 OT-
KPBbITHSI aTOMHOro siipa J. Pesepdopnom (MpHHATO K meyaTw).
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e Karnaukhov V.A. Compressed Nuclear Matter on
Nuclotron // Part. Nuc., Lett. 2012. V.9, No. 2. P.229.

[To npoekty BECQUEREL BrinoniHeH aHa/ 13 MpPOBeEHHBIX pa-
Hee oOsyueHud Ha HykJoTpoHe OUAWN spepHoil amynbcuu B cMme-
IAHHOM Ty4Ke PeJATHBUCTCKMX pafMoakTHBHEIX agep 'Be, 10C,
I2N. Vcranosseno, uto aas sapa '°C noast coBBITHH KOrepeHTHOI
JuccouManmu 2a + 2p cocrasasier 0kosao 80%. Okomno 30 % M3 HUX
OTHOCATCA K KacKalHBIM pachajaM depe3 HecBA3aHHLIe Aapa °B u
8Be. Ilna korepeHTHOH Amcconmauud sapa >N OTCYyTCTBYIOT SBHO
JUIUPYIOLIMe KaHa/bl, a POJb €ro OCHOBbl MOXKET ObITh TPHUIIMCAHA
anpy ‘Be.

e Mamamkyros K. 3. u dp. // AP. 2013. T.76 (B meuarn).

e Kammabekos P.P. u dp. // A®. 2013. T.76 (B meuarn).

B skcnepumente NAG61 npu yuactuu rpynner OMAU B 2012 1.
Ha0JoneHbl QJIYKTYallu CPeHEr0 p U BOSHUKHOBEHHE MaKCHUMyMa B
pacrpeneseHUH MHOXKECTBEHHOCTH dacTull B Si+ Si-cToJKHOBEHUAX
npu sHepruu 17,3 A I'sB, KoTopble MOTYT OBITh CBSI3aHbI C CYIIECTBO-
BaHUEM KPHUTHYECKOH TOYKH Ipu sHepruu SPS.

e Melkumov et al. Evidence for the Onset of Deconfinement

and Quest for the Critical Point by NA49 at the CERN SPS //
Phys. At. Nucl. 2012. V.75. P. 556-566.

PusznKa TIKeJbIX HOHOB

B 2012 r. B OUSAN npoBeneHa HoBasi cepusi 3KCIEPUMEHTOB
M0 M3yUeHMIO PafHOaKTHBHBIX CBOMCTB H30TONOB 3jeMeHTa 117 u
MPONYKTOB UX (--pacfiajia B peakiuy mosHoro causuus 249Bk + 48Ca.
[TonyyeHHble NaHHBIE MOMHOCTBIO MOATBEPAU/IH Pe3yJabTaThl MHOHED-
cKuX paboT mo cuHTe3dy l17-ro anemeHnta, BeimosHeHHBIX B JIAP B
2010 r. B uukJje usmepennii 2012 r., npoBeleHHOM B IIMPOKOM JHa-
nasone sHepruii HoHos *®Ca o1 244 10 260 M3B, 6bIH 3aperucTpu-
pOBaHbI TPH IenoukH pacmama 24117 u 11 agep 23117. KJDOMe TOTO,
TMOJIYYMJIM TIOATBEPKIEeHHEe NaHHbIE MO0 Eg%cnany usorona “89115, ko-
TOpHIH fBJIsleTCS NMPOAYKTOM pacnaga “*°117 u panee HaO.smonajcs
HesaBucuMO B peakuuu 8Ca+243Am. B Toii ke cepuy u3MepeHHi
OBLT 3aperkcTpPUpPOBaH pacman fapa 224118, mosydeHHOro B peakiuu
¢ 289Ci, xoropwlii o6pasyercs B pesyabTate [-pacmana sapa >r°Bk.
M3MepeHHble XapaKTEPUCTHKHU pacrana djeMeHTa 118 nosHocThO co-
rJacyioTes ¢ pesyabratamu, noaydeHasivu B JIAP B 2002 u 2005 rr.
Takum o6pasom, mosiyueHHble JaHHBIE MOJHOCTbIO 3aKPEMJISIOT MpPH-
OPHTET B OTKPHITHM HOBBIX CBEPXTS2KEJIbIX 3/JE€MEHTOB C aTOMHBIMH
Homepamu 113, 115, 117 u 118. B 2012 r. [UPAC npusHasn npuo-
puteT B OTKpbITHH 114-ro u 116-ro 3neMeHTOB 3a KoJjaboparue
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Jlabopatopun spepubix peakuuin um. I'. H. @neposa OUAUN u Jlu-
BEPMOPCKOH HalMOHAIbHON Jabopatopueit um. . Jloypenca (CIIA)
¥ Bnucan ux B [lepronnyeckyto Tab/uIlly XMMHUECKHX 3J€MEHTOB
I1. 1. MenneneeBa ¢ HasBaHusimu Qaeposuii (FI) — B uecTb sabo-
patopun saepHbix peakiui OMAU u ee ocHoBatesss — BbaamOlILe-
rocsi poccuiickoro ¢usnka akagemuka ['. H. daeposa, u suBepmopuii
(Lv) — B uectp JIuBepmopcko# HaluoHa bHOH sMabopaTopun. Oxu-
naetcsi, uto B 2013 r. Ilepuonnueckas tabmuua .M. Menneneesa
TIOTIOJTHUTCS ellle YeTbIPbMS HOBBIMU 3JI€MEHTAMH.

e Oganessian Yu.Ts., Abdullin F.Sh., Dmitriev S.N.,
Gostic J. M., Hamilton J.H., Henderson R.A., Itkis M.G.,
Moody K.J., Polyakov A.N., Ramayya A.V., Roberto J.B.,
Rykaczewski K.P., Sagaidak R.N., Shaughnessy D.A.,
Shirokovsky 1.V., ~ Stoyer M.A., Subbotin V.G.,
Sukhov A.M., Tsyganov Yu.S., Utyonkov V.K.,
Voinov A. A., Vostokin G. K. // Phys. Rev. Lett. 2012. V. 108.
P.022502-1-22502-5.

e Oganessian Yu. Ts., Abdullin F.Sh., Alexander C., Binder J.,
Boll R.A., Dmitriev S.N., Ezold J., Felker K., Gostic J. M.,
Grzywacz R. K., Hamilton J. H., Henderson R. A., Itkis M. G.,
Miernik K., Miller D., Moody K.J., Polyakov A.N.,
Ramayya A.V., Roberto J.B., Ryabinin M.A., Rykac-
zewski K.P., Sagaidak R.N., Shaughnessy D.A., Shiro-
kousky 1. V., Shumeiko M.V., Stoyer M.A., Stoyer N.J.,
Subbotin V.G., Sukhov A.M., Tsyganov Yu.S., Utyon-
kov V.K., Voinov A.A., Vostokin G.K. // Phys. Rev. Lett.
2012. V. 109. P. 162501-1-62501-5.

B peakuuu nepenaun nsyx Heiitponos *H(®He, p)'°He Brepsbie
9KCMEePUMEHTAJ/bHO YCTAHOBJIEHbl CITMH-YeTHOCTH OCHOBHOT'O M JIBYX
BO30YKJIEHHBIX COCTOSIHUH HauboJjiee TSXKEJOr0 U3 H3BECTHBIX H30-
TONOB requsi. B 3sKcrepuMeHTe HCIOIb30BAJCS BTOPHUHBIH MYYOK
pafuoakTHBHBIX sinep SHe ¢ sneprueit 21,5 MaB/HYKJ/IOH U YHHKAJIb-
Hasi ra3oBasi TPUTHEBAsl MUIIEHb, OXJaXKaeMast 10 KPUOT€HHBIX TeM-
neparyp. Ulupokue COCTOSHHUS HU3y4yaeMOH CHCTEMbl MPOSIBJSIOTCS
TOJIBKO B BHJI€ XapaKTePHBIX 0COOEHHOCTEH YIJIOBBIX pacnpenesieHHH
npoaykTos pacnana 'He. AHanus yIJIOBBIX M SHEPreTHUYECKHX KO-
peJsIiMi MPOAYKTOB pacrajna MO3BOJNHJN YCTAHOBHTb, YTO OCHOBHOE
cocrosinue 0 ¢ wupunoi I' ~ 2 M3B umeeT MakcuMyM Mpu 3He§)r1/11/1
Er = 2,1 MsB, B 10 Bpemsi Kak B030yXIeHHbIE COCTOSIHHS OHe
JiexKaT B auanaszoHe sHepruél 4-6 MsB (J™ = 17) u Beie 6 MsB
(J™ = 2%). Tlonyuennas ouepemHOCTb ciegoBaHus yposHeil 'OHe
NpeicTaBiaseT co00H aHOMaJHIo, He XapaKTepHYI0 1 MOLO0OHBIX
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sifep, U sBasieTcss yOeNUTeNbHbIM CBUAETENbCTBOM HapylleHHs 060-
JIOUEUHOH CTPYKTYPBI siipa BOJHM3H JUHUU CTAOUJIBHOCTH.
e Sidorchuk S.1., Bezbakh A.A., Chudoba V., Egorova [.A.,
Fomichev A.S., Golovkov M.S., Gorshkov V.A., Gorsh-
kov A.V., Grigorenko L.V., Jaluvkova P., Kaminski G.,
Krupko S.A., Kuzmin E.A., Nikolskii E.Yu., Oganes-
sian Yu.Ts., Parfenova Yu.L., Sharov P.G., Slepnev R.S.,
Stepantsov S. V., Ter-Akopian G.M., Wolski R., Yukhim-
chuk A.A., Filchagin S.V., Kirdyashkin A.A., Maksim-
kin 1. P., Vikhlyantsev O. P. // Phys. Rev. Lett. 2012. V. 108.
P. 202502-1-202502-5.

fAnepHas (pu3MKa HU3KUX U NMPOMEKYTOUYHBIX IHEPrUi

Ha yckopurene COSY B ['epmanuu mnpu omnpenessiiolieM BKaae
¢dusnkoB OUSAN nsmepens! nuddepeHranibHble ce4eHUsS U BEKTOP-
Hasi aHaJU3UPYIOIIasi COCOOHOCTh B PEAKLHUAX MHOHHOTO POXKIEHHUs
pp — {pp}s7° u pn — {pp}n~ npu suepruu 353 M3B, uTo Mo3BO-
JIUJIO OTIPe/IeIUTh KOMIIEKCHBIE aMIIJIUTYAbl STHX MPOLECCOB.
e Tsirkov D. et al. Differential Cross Section and Analysing
Power of the pp — {pp},n® Reaction at 353 MeV // Phys.
Lett. B. 2012. V.712. P.370.

e Dymov S. et al. Differential Cross Section and Analysing
Power of the Quasi-free pn — {pp}sm~ Reaction at
353 MeV // Phys. Lett. B. 2012. V.712. P.375.

HeiitponHas sinepHas (pusukKa

Paspaboran v npuMeHeH /5 HUCCAENOBAHHS CIOHTAHHOTO [e-
nenus 2°2Ci HOBBIH MeTOJ BOCCTaHOBJEHMS SHEPIHH MTHOBEHHbIX
HEUTPOHOB JieJIeHUS, MPUMEHUMBIH K €IMHHUYHBIM COOBITHSM C H3-
MepeHHBIM BpeMeHeM IMpoJeTa HeHTpoHa. DKCIepUMeHTalbHble [aH-
Hble OBbLIM MOJIyUeHbl C MOMOLIbIO NBOHHONH HOHU3aLLMOHHON KaMephl
¢ cetkamu Ppulla U 1eTEKTOPOM ObICTPBHIX HEUTPOHOB Ha 0a3e CLMH-
tunnsatopa NE213. B pesynbrare ycpenHeHus no copMHUpOBaHHOH
BEIOOpKe TMOJyyaJuch [aHHble, He COLeprKallhe CHCTeMaTHYeCKHX
MOTPELIHOCTeH, CBA3aHHBIX C HeJUHEWHOH 3aBUCHMOCTBIO MEXIy
MU3MepPEeHHBIMH BeJIUYMHAMH U BeJTMYMHAMH, TIOJyUEeHHBIMH C UX TPH-
MeHEeHHeM.

e Zeynalov Sh., Zeynalova O.V., Hambsch F.-J., Oberstedt S.

A New Approach to Prompt Fission Neutron TOF Data
Treatment // Phys. Procedia. 2012. V.31. P. 132-140.

Ha umnysnbcHOM HcTOUHHKe pe3oHaHCHBIX HeliTpoHoB MPEH wme-
TOfaMH HEHTPOHHOH CIIEKTPOMETPHUU TPOBOAMJICS aHAJMH3 colepxka-
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HUs Gopa B oOpaslax MaTepuasoB Ha OCHOBe (hoc(aTHBIX KOMIIO-
auuni. O6pasubl ObLIM CHHTEe3WpOBaHB B DesopycckoM rocymap-
cTBeHHOM yHuBepcuTeTe (MuHnck). HoBble MHOroyHKIMOHAMbHBIE
MaTepHaJbl CoueTalT B cebe CBOUCTBA 9(PPEKTHUBHOIO HEUTPOHHOTO
NIPOTEKTOPa C BBICOKOH TePMOCTOMKOCTBIO U MEXaHHYeCKOH IPOUYHO-
CTBIO.

e Kuzhir P.P., Maksimenko S.A., Lapko K.N., Lomono-
sov V.A., Ivashkevich O.A., Lesnikovich A.l., Sedy-
shev P. V., Shvetsov V.N., Kurilin A.S., Sartinska L., Si-
lenko P., Frolov G., Solonin Yu., Bellucci S. Boron Enriched
Unfired Phosphate Ceramics as Neutron Protector // Nanosci.
Nanotechnol. Lett. 2012. V.4. P. 1-6.

B pamkax MexxayHapomHo# mporpaMMbl «ATMoc(epHble Bbla-
IeHUs TsKeJblX MeTasoB B EBpome — OLEHKM Ha OCHOBe aHa-
JIN3a MXOB-OHOMOHMTOPOB» 3aBeplIeH aHaJW3 JAaHHBIX, MMOJYYeHHBIX
MeTONIOM HeHTpOoHHOH akTuBauuu Ha ycraHoBke PE[ATA peaxropa
WUDBP-2, nas espomneiickoro arnaca no Makenonuu, boarapuu, Xop-
BaTuu U CepOuH.

o Krmar M., Radnovic D., Frontasyeva M.V. Moss
Biomonitoring Technique Used to Study Spatial and Temporal
Atmospheric Deposition of Heavy Metals and Airborne
Radionuclides in Serbia // Essays of Fundamental and Applied
Environmental Topics / Ed. D. T. Mihailovic. Nova Publishers
Inc., 2012. P. 159-192; ISBN: 978-1-61942-522-4.

e Spiric Z., Frontasyeva M., Steinnes E., Stafilov T. Multi-
element Atmospheric Deposition Study in Croatia // Intern. J.
Environ. Anal. Chem. 2012. V. 92(10). P. 1200-1214.

e Barandouski L., Frontasyeva M.V., Stafilov T., Sajn R.,
Pavlov S.S., Enimiteva V. Trends of Atmospheric Deposition
of Trace Elements in Macedonia Studied by the Moss Biomo-
nitoring Technique // J. Environ. Sci. Health, Part A. 2012.
V. 47. P.2000-2015.

Pu3nKa KOHAEHCUPOBAHHBIX Cpef,

[IpoBeneHo Hccne0BaHHe KPUCTAIIHUECKOH U MATHUTHOH CTPYK-
Typ neHtepupoBanHoro repbepremututa ZnCus(OD)gCle metomom
HEUTPOHHOU NM(pPaKLUUM, a TaKKe MarHUTHOH BOCIPUHMMYHUBOCTHU
B nuamnasoHe Boicokux nasseHuil 0—10 ['Tla u remneparyp 1,5-300 K.
JlaHHoe coefMHeHMe MPOsIBJISieT HauboJiee HIeaNbHYH B KPUCTAJ-
JIMYECKUX CTPYKTypaxX peasd3allvio MarHUTHOH AByMepHOH Karome-
peweTkd MoHOB Cu co cuHOM § = 1/2, uMeloleli 0OCHOBHOe COCTOSI-
HHe KBaHTOBOH CNHHOBOMH KuUAKOCTH. OOHApYyKeHO, UTO MPUJIOKEHHE
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nassenuss P = 2,5 'Ila npuBoguT K pa3pylieHHI0 COCTOSIHUS KBaH-
ToBOM crnuHOoBOH kuakocTH B ZnCuz(OD)gCly # MosiBJEHHIO aHTH-
(heppoOMarHuTHOrO yrnopsinoueHus ¢ temnepatypoil Heens Ty = 6 K
M MarHMTHOH 3/JeMeHTapHoH sueiikoil v3a x V3a. B obnactu da-
30BOTO Tepexona HabJIOfaMUCh aHOMAaJNHH GAapPHUECKOTO MOBeIeHHs
MexaToMHbIX paccTosiHiid Cu-O u yraoB Cu-O-Cu, Cu-Cl-Cu.
[TpoaHanu3upoBaHbl BO3MOXKHbIE MEXaHU3MBI JAaHHOTO sIBJIEHHSI.

o Kozlenko D.P., Kusmartseva A.F., Lukin E. V., Keen D.A.,
Marshall W.G., de Vries M.A., Kamenev K.V. From
Quantum Disorder to Magnetic Order in an s = 1/2
Kagome Lattice: A Structural and Magnetic Study of
Herbertsmithite at High Pressure // Phys. Rev. Lett. 2012.
V.108. P. 187207(1-5).

B paMKax KOMIIEKCHOTO HCCJIEIOBAHUSI BJIMSHUSI MarHUTHBIX
HAaHOYACTHL[ HA CTPYKTYPY aMHJOHIHBIX arperatoB MpOBe/leH aHa-
JIU3 CTPYKTYPbl CTAOUIHU3UPOBAHHBIX (PUOPUJIISPHBIX aMHJIOUIOB JIH-
30IlMMa SIMUHOTO Oesika B KHCJIOH cpele MeTOIaMH MaJjoyTJIOBOTO
paccesiHUsi HEUTPOHOB M PEHTTEHOBCKHX Jiyded B BOAHBIX PacTBO-
pax, a Takxe aTOMHO-CHJIOBOH MHKPOCKONHH MPH aAcopOUUM Ha
TIOBEPXHOCTb cJtofibl. [TosyueHHBIE KpUBbIE MaJIOYTJIOBOTO paccesiHUs
HEUTPOHOB COIJIACYIOTCS CO CIIUPANbHOH CTPYKTYPOH mnpoToduJa-
MEHTOB, 00pasylIIUX aMujounHble (Guopuaasl. OOHapykeH «H30-
Ton-3peKkT» B CTPYKType CHHPAU TPU HCIOJIb30BAHHUHU TSKEJNOH
KOMMOHeHThl B pactBoputese (cmecu HoO/DyO), mposiBasitoriuiics
B CYLIECTBEHHOM YyBeJMYEHHHM NHaMeTpa CIHpady NpH Nepexofe K
pacTBOpy €O 3HAYMTeJbHBIM cofepxkaHueM D9O.

e Avdeev M.V., Aksenov V.L., GaZovd Z., Almdsy L.,
Petrenko V.I., Gojzewski H., Feoktystov A. V., Siposovd K.,
Antosovd A., Timko M., Kopcansky P. On the Determination
of the Helical Structure Parameters of Amyloid Protofila-
ments by Small-Angle Neutron Scattering and Atomic-Force
Microscopy // J. Appl. Cryst. 2012 (in press).

[IpoBeeHBI KBAaHTOBO-XMMHUECKHE PACUeThl AUHAMUKH peIleTKH
OKCHJa BaHa/lHsl B NMOJUMOP(MHBEIX (pasax okcuaa BaHagus a-VoOs 1
(-V9Os5. AHanus pacCUMTaHHBIX CMIEKTPOB MO3BOJIHJ MPOBECTH COOT-
HeceHHe 3KCIIepPUMEHTaNbHBIX JUHHAH W BIEpBble MONYUYHTb KECTKYIO
MPUBSA3KY «CTPYKTYpa—CIEeKTp» [Js ABYX IMOJUMOP(OB MEHTOKCH-
na BaHanus. PaccuMtaHa 3Heprus akTHBAalLMK (PA30BOTO Mepexona
a-V90Os5 — [3-V9Os ¥ IpoBefieHbl OMOJHUTENbHBIE PACUETHI, HATIPAB-
JIeHHble Ha BbISIBJ€HHe BO3MOXKHOrO MexaHHM3Ma (pa3oBoro nepexozua
a-V9Og5 — (3-Vo0s.
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e Baddour-Hadjean R., Smirnov M.B., Smirnov K.S., Ka-
zimirov V., Gallardo-Amores J.M., Amador U., Arroyo-de
Dompablo M.E., Pereira-Ramos J.P. Lattice Dynamics of
(3-V90s5: Raman Spectroscopic Insight into Atomistic Struc-
ture of a High Pressure Vanadium Pentoxide Polymorph //
Chem. Mater. 2012. V.51. P.3194.

PAIUAIIMOHHBIE H PATHMOBHUOJIOTHYECKHUE
HCCJEJOBAHUA

W3yueHo nelicTBHE UHTUOUTOPOB PEMapaTHBHOrO W PErIMKATHB-
Horo cuHTte3a JHK apabunosupuurtosmna (Apa L) u ruppokcumo-
yeBrHbl ('M) Ha MHAYKUHIO anonTOTHYeCKOH THOeSH JUM(OIUTOB
neprepruuecKoll KpoBU YesloBeKa MPH NeHCTBUH YCKOPEHHBIX MOHOB
180 (JIMI2 =170 k3B/mxm). IlokasaHo, 4TO NpU AEHCTBHH YCKO-
peHHBIX HOHOB '®0 B HOPMA/BHLIX YCJOBHAX YPOBEHb WHAYKIMH
amomnTo3a JOCTUraeT MaKCHMaJbHOTO 3HaueHHUs depe3 48 4 mocye
obsmyuenus. B orTnnune oT neHCTBHUS <y-KBaHTOB MpHU 0OJyUeHHU
YCKOPeHHBIMH HOHaMH 80 B yCIOBHAX BIMSHMS PallOMOAMMUIIM-
PYIOLIUX areHTOB YBeJHWYeHHs BBIXOJA aroNTOTHYECKHUX KJETOK He
Habusonaercs.

e Savelyeva M., Baranova E., Boreyko A., Bulanova T., Chau-
sov V., llyina E., JeZkovd L., Krasavin E., Ravnachka I.,
Stukova S. The Effect of DNA Synthesis Inhibitors on the
Induction and Repair of Double-Strand Breaks as Apoptosis
Inductors under lonizing Radiations // 12th Intern. Workshop
on Radiation Damage to DNA, 2-7 June 2012, Prague, Czech
Republic. P.98.

C uCrnosb30BaHUEM METONOB (/1yOpeCcLeHTHOH MHKPOCKOIHH BBbI-
COKOTO paspelleHHs] BBIMOJHEHAa KOJIUYECTBEHHasi OlleHKa aKTHBa-
MU KO-JoKanu3oBaHHbIX OenkoB v-H2AX u 53BP1 u usyyeHo ux
pacrpesiesieHlie B pax KJIETOK NPH JeHCTBHH ~y-uamydeHus °0Co
B nose 1,5 I'p. Ilokazano, uro AP JHK ycnemHo penapupyiorcs
B JUM(OLHUTAX, OfHAKO 00a penapalloOHHBIX MYTH (HErOMOJIOTHY-
HOe BOCCOeIMHEHHE KOHIIOB ¥ FOMOJIOTHUHAST Pernapalisi) HeaKTHBHbI
B 3peJsiblX IU(depeHIHpPOBaHHbIX [PAHYIOIUTAX.

e Baranova E., Stefancikova L., Falkova 1., Kozubek S.,
Boreyko A., Krasavin E., Falk M. Comparison of DNA
~vH2AX/53BP1 Foci Formation, Nuclear Distribution and
DNA Double Strand Break Repair for Skin Fibroblasts
and Lymphocytes Either Irradiated with Gamma-Rays or
Incubated with Hydrogen Peroxide // 12th Intern. Workshop
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on Radiation Damage to DNA, 2-7 June 2012, Prague, Czech
Republic. P.72.

e Falkova I., Jezkova L., Baranova E., Stefancikova L., Lu-
kasova E., Kozubek S., Boreyko A., Krasavin E., Falk M.
~vH2AX/53BPI Foci Formation and DSB Repair in Cycling
Cells and Differentiated Cells Irradiated with ~-rays //
Quantum Scattering Codes and Monte Carlo Simulations to
Model Dynamical Processes in Biosystems. 7-9 November
2012, Madrid, Spain.

3aBepiieH UMK/ PaboT MO HM3YyUEHHI0 KOHTPOJsS TeHeTHUeCKOH
CTabUIBHOCTH, B XOIe KOTOPBIX BbISIBJIEHO ydacTHe I[eHTPaJbHO#H
npoTenHKHHa3bl KjaetouHoro uukaa CDK1/CDC28 B koHTpose cra-
OUJIBbHOCTH XpoMocoMHOH u mutoxoHnpuanbHoid JIHK, a takxe B
YeKMOHHTaX, KOHTPOJHPYIOIINX Hac/JeloBaHUe reHeTHUECKOro mare-
puana. [Tokaszano, uto mytauus cdc28-srm Bausier Ha G1-ueknolHT,
HO He Ha S- ¥ (G2-4eKNMOWHTHI, KOHTPOJHPYIOIIME Hacjel0BaHHe
reHeTHYeCKOro MaTepHasa.
e Koamosas H.A. Peryasuus KJeTOYHOTO IUKJAA [UKJHH3aBH-
cumoit kuHaszod CDK1/CDC28 // I'eneruka. 2013 (B meuarw).
e Koamosas H.A. YdyacTHe UMKJIMH3aBHCHMOH  KHHAas3bl
CDK1/CDC28 B paGoTe KOHTPOJbHBIX TOYEK MPOXOXKIEHHS
KjeTouyHoro uukiaa (deknoinros) // Tleneruxa. 2013 (B me-
YyaTH).

Ha nyukax ycKOpeHHBIX HOHOB HYKJOTpPOHa-M COBMECTHO CO
crenuanuctaMd MHCTUTYTa MennKo-OHoJoTHUecKUX mnpobaeM PAH
u MHctutyTta Boiciiedl HepBHOH aesitenbHocTH PAH BeIMONHEH mep-
BbIH 3Tam MCCJAEeNOBAHUHU [0 HU3MEPEHHI0 YPOBHA HeUpOMeauaTo-
POB B PaA3/MUHBIX 00/ACTSAX MO3ra KpbIC BCJEACTBHE PagUallHOHHO-
ro BoaaedcTaus. [locse obsyueHHss MOHAMH yIyiepoia C 3SHepruer
500 M3B/nykjaon B mo3e 1 ['p BbISIBJEHO CHHXKEHHE YPOBHS BCeX
PacCMOTPEHHBIX HeHpoMeIHaTOpPOB B 00/1aCTSAX MO3ra, OTBETCTBEH-
HBIX 32 (POPMHPOBAHHE 3IMOIMOHANBHO-MOTHBALMOHHOTO COCTOSHHUS
(runmokamm). OnHako Takasi peakius Ha oOjyueHHe He Oblia OOHa-
pysKeHa AJs1 00/1aCTH MO3Ta, OCYLIEeCTBJISIOIEH MOTOPHBIH KOHTPOJIb
(cTpuatym).

o Cokon O.E., Axkcernosa C.B., beros O.B. MareMmaTuyeckoe
MOJIe/IMPOBAHHE KCIPECCHH CyObeIMHHIL HOHOTPOIHBIX peLer-
TopoB raytamara // C6. Te3. MexayHap. KOH(. MOJOIbIX yye-
HBIX «JKCIepUMeHTa/lbHasl U TeopeTHdecKass OGuopusnKa’l2»,
[Mymwuno, 22-24 oktabps 2012 r. C. 122-123.

B Menuko-texuuueckoMm KoMiekce OMAM cosmectno ¢ PMBA
P® u npyrumMu MeIUIIUHCKUMH YUPEXIEHHSIMH YCIEIIHO MPOBEIeHbI

17



paboThl MO Pa3BUTHIO MeTOAA NMPOTOHHOU TEpPaNUH U BHEAPEHHUIO ero
B MeAHMUHMHCKYI0 npakTUKy. B 2012 r. nmpoBeneHo JieueHue 92 nauu-
€HTOB Ha Mydke MpoToHOB (pazoTpona OULAN.

YCKOPUTEJIbBHAY TEMATHUKA
Passutue HykJoTpoHa U npoekt NICA

B pamkax cosmanus kosnadinepHoro kommiekca NICA mpose-
nensl HUPuOKP mo meronuke HacTpOHKM W MPEU3UOHHOMY H3-
MepeHHI0 MapaMeTpoB YCKOPHUTE/S] HYKJOTPOH, HCIBITAHHS U HC-
CJe[0BaHUsl YCTPOHCTB AWArHOCTHUKH MapaMeTpPoB HOHHOTO MyuKa,
BrepBble B P® npoBeneHbl UCCIEL0BAHUS METOAOB CTOXACTHUECKOTO
OXJaXK1eHHUSl.

B xonme ceancoB 2012 r. mosydyeHa ycCTOHUMBas WLUPKYJASALUS
nyuka ¢ sHeprued no 3 ['3B/HYK/IOH npu AJIUTESBHOCTH «CTOJA»
nosisi 1o 1000 ¢, orpaborana nmporpaMma (pU3HUECKUX HCCJAeI0BAHUN
Ha BblBeI€HHOM Myuke ¢ 3Heprue#t 4 [3B/HyKJ/OH, peanu3oBaHO
YCKOpeHHe ¥ BBIBOJ Mydka AeHTPOHOB Ha 3Hepruu 4,5 ['3B/HyKJI0H,
OCYLIeCTBJIEHbl TPOOHBIE NTPOBOAKH My4yKa B 30HY pa3pabaTeiBaeMoi
ycranoBkd BM@N 1pu yCKODEHHH W MeIJIeHHOM BBIBOJE Slep Yr-
Jepopa npu sHeprud 3,4 I'sB/HykioH.

[To TemaTuke paboT, CB3aHHOH C pPa3BUTHEM YCKOPHUTEJbHOIO
kommyiekca «Hyk/0TpoH», a Takke MPOEKTHBIX M pacCueTHbIX pa-
6ot mo yckoputespHomy Kommsiekcy NICA B 2012 r., 6bl10 10-
JIO)KEHO Ha PAa3JMYHBIX MeXKIYHapOAHbIX M BCEPOCCHUHUCKHUX KOH-
pepenuusax (RuPAC, HB2012, EXON2012, ASC2012, ICHEP’12,
Cryogenics 2012) — 9 npurnameHHbIX YCTHBIX M 17 mMOCTepHBIX
JIOKJIaJ10B, KOTOpble BOLLJIK B COOPHUKH TPYLOB KoH(pepeHUUH. Kpome
TOT0, OoMybJHKOBAaHO B pedepupyeMbIX MeyaTHbIX U3gaHusx 11 my6-
JIMKaL UK.

Yckopurtenu taxeabix noHos JIAP

HuknoTpon Tsxkeabix HoHOB ¥-400 B 2012 r. paboTaJ 1o BbIMOJ-
HEHHIO TIPOTPaMMBbI SKCIIEPUMEHTOB MO CHHTE3y U M3YYEeHHI0 CBOHCTB
CBEPXTSKEJbIX 3J1€MEHTOB, IMIaBHBIM 06pa3oM, H30TonoB 117-ro aJje-
menTta. Ha yckoputese ¥-400M npoBonu/nch UcCae0BaHUS HA Ty4-
KaX HOHOB BBICOKOH 3Hepruu ~ 50 M>3B/HyKJ/oH, B TOM uuc/e 175
TECTHPOBAHUS MUKPO3JEKTPOHUKHU AJ1 KOCMHUECKOH MPOMBbILLIJIEHHO-
cTH B pamkax porosopa Mexny OUAN un PenepanbHbM KocMH4Ye-
ckuM arenrctBoM POCKOCMOC ¢ nomoubio crenuaau3upoBaHHbIX
KaHaJloB TMy4YKOB HMOHOB C 3Heprued okono 5 MsB/HyksoH u ¢
sHeprueit 30-50 MsB/nHyknoH. O6iiee BpemMsi paGoOThl IUKJIOTPOHOB
JISIP 3a ron cocraBuiso okoso 15000 u.
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B 2012 r. cMOHTHpPOBaH U 3amylleH B 3KCIJIyaTalUHI0 IUKJIOTPOH
HLL-110, cospauneiéi B JIAP OWAWN nns HaydHO-MpOMBIILIJIEHHOTO
kommyiekca «bera» B Jly6He. YckopuTesb OyneT HCMOJAb30BAThbCS
JJIs1 TIPOM3BOJCTBA MOJUMEPHBIX (PUJIBTPOB MEAMUIMHCKOTO TpHUMe-
HeHnusi. Ha yckoputene nosydensr HoHbl Ar, Kr u Xe ¢ sHeprueii
2,5 M3B/HyKJIOH.

e Bogomolov S., Bekhterev V., Efremov A., Gikal B., Gulbe-
kian G., Kostukhov Yu., Lebedev A., Loginov V., Yazvit-
sky N. Recent Development in ECR lon Sources at FLNR
JINR // Proc. of RUPAC2012, St.Petersburg, Russia, 2012.
P.205-207.

e Gikal B.N. FLNR Heavy lon Cyclotrons for Investigation in
the Field of Condensed Matter Physics Industrial Applica-
tions // Proc. of RUPAC2012, St.Petersburg, Russia, 2012.
P.172-175.

Hukaorpon C235-V3 nsa npoToHHOH Tepanmum

B OUAUN coBmectHO ¢ Gesbruiickoit ¢upmoit IBA paspaboran
Crelranu3upoBaHHbId MeIUIUHCKUN 1HKJI0TpoH C235-V3, mpeBoc-
XOISIIMH TI0 MapaMeTpaMm cepuiiHble HHUKJIOTPoHBl IBA u mnpenHa-
3HaueHHbIH 115 nepBoro B PP rocmuransbHOro LeHTpPa MPOTOHHOH
tTepanud B r. JumutpoBrpaze. B 2012 r. B JlyGHe 3aBeplieHbl
paboTel Mo cOOpKe, 3aMyCKy U HACTPOHKe LUKJIOTPOHA. YCKOPHUTEJb
cepTU(UUUPOBAH [J/151 KJIWHHYECKOTO HCIOJIb30BaHHUS B POCCHHCKHX
OHKOJIOTHUECKHX LeHTPaxX MPOTOHHOH Tepanmuu U OTTPykeH B T. lu-
MUTPOBTPAL.

o Kapamviwesa [I'. u OJp. JuHaMuKa TNydka B LHKJIOTPOHE
C235-V3 nas mpotonnoét tepanuu // 2KTD. 2012. T.82,
Bein. 1. C. 1007-1013.

e Kostromin S. et al. Development of the IBA-JINR Cyclotron
C235-V3 for Dimitrovgrad Hospital Center of Proton
Therapy // RUPAC2012. 2012. P.221-223.

JIuHelHbBIN YCKOPUTEJIb 3JE€KTPOHOB

B pamkax pa6oT mo CO3maHMIO HCHBITATEJNbHOTO CTEHAA [JIs
cucteM MexXIyHapOIHOrO JIMHEHHOTO KoJlJIaijiepa BIiepBble MOJy4YeH
3JIeKTPOHHBIM My4YOK B HaYaJbHOM ydaCTKe YCKOPUTEJs C Hepruei
23 M3B u Tokom 7 MA. Ilyyok BBIBemeH M3 YCKOPHTEJS, MPOBedEH
Yyepe3 OHAYJATOP HA MOCTOSIHHBIX MAarHUTaxX M JOJKEeH ObITb HUCIIOJb-
30BaH B KayecTBe Jiazepa Ha CBOOOIHBIX 3/JeKTPOHAX HH(PaKPACHOTO
HMarnasoHa.

e bararoikun H.H., Kobey A.T., Kobey B.B., Mewxos H.H.,

Munawkun B.®., Hosdpun M., Ckpoinnux A.B., Copo-
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kun A.T., Cymbaes A.Il., [llabpamos B.T., llupxos I'./].
®usnyeckudl MycK MNepBOH OYepenrd JHUHEHHOTO YCKOPUTEJs
snektporoB JIMHAK-800 // 23 Bcepocc. KoH(. 1m0 ycKOpH-
TessiM 3apsikeHHbIX yactull «RUPAC2012». C.-I16., ceHTs6pb
2012.

XFEL

B OUAU B corpynauuectBe ¢ DESY u uvemckoit pupmoii «Baky-
yMm Ilpara» paspabGoTaHa W M3roTOBJeHa NHATHOCTHYECKAsi CHCTEMa
Ha OCHOBE MHKpPOKAHAJbHBIX IJACTHH M KPEMHHEBBIX MOJYIPOBOA-
HUKOBBIX (DOTOAMOAOB, C MOMOLIBIO KOTOPOH B 2012 r. cOTpynHUKAMHU
OUSIU BnepBbie MpoBeleHbl SKCIepUMEHTaNbHbIE UCCJAEIOBAHUS Xa-
PaKTEPUCTHK CHHXPOTPOHHOTO PEHTI'€HOBCKOT'O H3JyYeHHs Ha YCKO-
putese DORIS B DESY.
e Syresin E. et al. Design and Prototype Construction of an
MCP Based Photon Detector for the European XFEL. Science
at FEL 12, Hamburg, 2012.

e Brovko O. et al. Diagnostic Technique with Femtosecond
Resolution Applied for FEL Electron Bunches // RUPAC.
2012. P.572-574.

HHPOPMAIIMOHHBIE TEXHOJIOI'NHA
U BBIYUCJIMTEJBbHAYI ®U3UKA

LlenTpanbHbll  MH()OPMALMOHHO-BBIUHCAUTENbHBIH  KOMIJIEKC
(LMUBK) OHWSAN saBnserca kpynuedmum uentpom PIOUI (poc-
CHHCKOTO Trpuia MJs MHTEHCHBHBIX OMNepalMi ¢ JaHHBIMH)
B coctaBe ryobasbHoi rpun-unppactpykrypsl WLCG/EGEE/EGI,
KOTOpPBIE obecrneunBaeT MOAJAEPXKKY BHUPTYa/JbHBIX OpraHM3aLUi
MeXXIyHapoAHBIX NPOEKTOB, B TOM uyHcJ/e 3KcrnepumeHToB Ha LHC
(LLEPH). 3a 11 mecsiueB 2012 r. B OGN 6bino BeIMONHEHO GoJiee
6,5 MJIH 3aja4, 3aTpaThl MPOLIECCOPHOrO BPEMEHH COCTaBHJH GoJee
135 msaH u B ennnunax HEPSpec06. B 2012 r. 46 % ot mosHoro
cueTHOro BpeMeHH, 3atpadeHHoro B PIIMI na 3amaun LHC, 6bii0
o6ecreueHo OUAH.

PasBuTHe rpui-TeXHOJOTMH [esnaeT 3ajady ajanTaluu cylie-
CTBYIOLIMX MPHUJIOKEHUH MJ WX HCIOJb30BaHUsS B TpUA-HH(pa-
CTPYKType Bce Gosiee BocTpeOGoBaHHON. [ls1 paGoThl MoJb3oBaTesel
B cpene I'punHHC (rpun HanuoHa/nbHOH HAHOTEXHOJOTHUECKOH ce-
1) U poccurickoi rpua-cetu B JIUT OUSAUN nposenena apanranus
11eJIOTO Psifia MaKeTOB NPOrpaMM M MPOTPaMMHBIX KOMIJIEKCOB.

e Kopenvkos B.B., Kymosckuii H. A., Cemernos P.H. // Kowm-

MbIOTEpHbIEe HUccaefoBaHus U MopeaupoBanue. 2012. T. 4, Ne 2.
C. 339-344.
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OnpeneneHa o6sacTb JIOKAJAbHOH U TOJYNOKaJbHOH CXOIUMOCTH
HerpepblBHOrO aHaJsora Merofa HbloTOHa M TpeasioXKeHbl CTpaTeruu
OTITHMaJbHOTO BbIOOpa HTepallMOHHOro mapamertpa. [lokasaHa ruio-
6asibHasi CXOMUMOCTDb M TOJYYeHbl OlleHKH norpelHocTd. CTpaTterun
BEIOOpA MO3BOJISIOT PACLIMPUTBL 00/1aCTh HauaJbHBIX MTEPALHOHHBIX
napaMeTpoB, MPU KOTOPbIX MeTon cXoauTcs. [laHO cpaBHeHHe pas-
JIMYHBIX TPENJIOKEHHBIX M M3BECTHBIX CTpaTerwil BeiGopa MTepalu-
OHHOTO TapaMeTpa.

o Xannras T., Yyryynbaamap O. // Bectn. PYIH. Cep. «Ma-

teMatuka. Mudopmaruka. @usuxar. 2012. Ne 1. C. 34-43.

HccnenoBaHbel CBOHCTBAa CKaJIIPHOrO o-Me30HA BOJHU3U KPUTH-
yecKo#l KOHeuHoil ToukM B Mogean Ham6y-Hona-Jlasunuo c mert-
aeit TlonsikoBa. [IpoBeneH MozmesbHBIH aHanu3 (a3oBOd AHArPaAMMBb
CUJIbBHOB3aMMOJleHCTBYoIed MaTepuu. M3yuyena temmnepatypHas 3a-
BHUCHMOCTb IIHPHHBI pacrnajga ¢ — 77 NPU HYJEBOM XHMUYECKOM
MOoTeHLHaJjle BOJIM3M KPUTHUECKOH KOHEUYHOH TOYKH. BeruncseHHble
KOHCTaHTa ¢, — 77 W LIMPHHA pachaja CPaBHUBAIOTCH Kak C HMe-
IOLIMMHCS 9KCTIePUMEHTANbHBIMU JAHHBIMH, TaK U C pe3yJbTaTaMH,
MOJlyUeHHBIMH B APYrux Mozessix. [lokazaHo, 4TO MpU HapylIeHHH
YCJOBUS My = 2m; BOJIM3U KPUTHUECKOH KOHEYHOH TOYKH HMeeTcs
HeTepMaJ/ibHOe YCHJIeHHe TOJHOH LIMPUHBI pacnana o-Me3OHa.

e Dpusen A.B., Kaaunosckuii F0.JI., Tornees B.[]. // Tlucbma

B QUAM. 2012. T.9, Ne 1. C. 1-6.

[IpoBeneHO uHC/IEeHHOE HCCJENOBAHHE BJMSHHS HEHYJEBOTO
umnysnabca (OTOHA Ha TpexKpaTHoe AuddepeHHANbHOE CeueHUe
(v, 2e)-pouecca. BenenctBue masoro 3HaueHWss UMIyJbca (OTOHA
uccaenyemble 3(h(eKThl ABIAIOTCS CJIa0BIMA U MPOSIBASIOTCS TOJbKO
NpU CrHeLHabHBIX KHHEMaTHYeCKUX YCJOBHSX, TaKHX KaK pasJjer
UCMYLIEHHBIX 3JEeKTPOHOB B MPOTUBOIOJOXKHBEIE CTOPOHBI C PABHBIMHU
3HeprusiMu. J[leTasbHO HCC/I€fOBaNUCh TaKWe MHILEHH, KaK aToOM
rejidsi U rejinenofo0Hble MOJMOXKHTENbHBIE HOHBIL. DblJI0 06HapYKeHO,
4TO MaKCHUMaJjbHOe 3HAueHHe CcedyeHHWs B 3alpelleHHOH AJis
JUIIOJBHOTO MPUOIHKEHUsT 00JacTH YIJIOB U 3HEPruil NOCTHUraeTcs
NP OTHOCHUTEJbHO HeOoJbLIMX 3Heprusix ¢orona. M xors stor
a(hdekT ocTaeTcss HeGOMbILIWM 10 aMIIUTYAE, MOPSAKA HECKOJbKHUX
M6 - 3B~ ! - cTep2, 3TOro HOCTATOYHO A/ €ro SKCIEPUMEHTaJlbHOro
HaOJII0eHHS].

e Galstyan A.G., Chuluunbaatar O. et al. // Phys. Rev. A.

2012. V.85. P.023418(1-5).

B pamkax meroma MoMeHTOB (pYHKUHH BurHepa c ydyeTom cmu-
HOBBIX CTelleHel cBOOOAbl M3yyeHa CBsI3aHHas NUHAMHUKa HHU3KOJe-
JKalUX BO30YXKAEHUH aTOMHBIX siiep, BKJOUass HOXKHUYHYIO MOLY,
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¥ THTaHTCKOTO KBAAPYMOJBHOTO PE30HaHCA. YPABHEHHsl JBHXKEHHUS
IS KOJIJIEKTHBHBIX MEPEMEHHBIX MOJYyYeHbl Ha OCHOBE 3aBUCSIIMX
oT BpeMeHH ypaBHeHud Xaptpu—Poka B MOAESH TapMOHHYECKOTO
OCLHUJIJISITOPA CO CIHH-OPOUTAJBbHBIM MOTEHIHAJOM H KBaiPYyIOJb-
KBaJPyIMOJbHBIM OCTATOUHBIM B3aUMOEHCTBHEM. YUeT CIIMHA M03BO-
JIsieT BBECTH B PACCMOTPEHHE HOBBIH THI SIIEPHOTO KOJIJIEKTHBHOTO
JIBUKEHHUSI.

e Balbutsev E.B., Molodtsova I.V. // J. Phys. 2012. V. 366.

P.012002(1-5).

PaccmoTpen GaiiecoBckuil Moaxon K aBTOMAaTHYeCKHM aaanTHB-
HbIM KBazpaTypaM. [lokasano, 4yTo GalecoBCKHe BHIBOABI KaK OT-
HOCUTeJ/IbHO [OCTPOeHHs OWHApHOro JepeBa JAeTePMHHHPOBAHHBIX
TNOABIHTEPBAJIOB C MOC/EAYIOLUUM OINpefes eHHeM HX MPHOPHUTETOB,
TakK W A5 alpUOPHOH MPaBOMEPHOCTH MOAXO0Aa K JIOKaJbHBIM KBal-
paTypHBIM [IpaBUJaM, IPOBOASTCS 110 KPUTEPUSIM IIPOBEPKHU 0OYCJIOB-
JIEHHOCTH Npoduseldl noasiHTerpadbHoi pynxkuuu. I[lpu peanusaunuu
3TUX KPUTepPHUeB BaXKHO YUMUTHIBATb BO3MOXKHble UCKaXKeHUSs, CBA3aH-
Hble C MCIOJb30BAHUEM KOHKPETHOH BBIYMCJHUTENBHOH Cpembl.

e Adam Gh., Adam S. // Lect. Notes Comput. Sci. Springer,

Heidelberg. 2012. V.7125. P. 1-16.

PaccmoTpeHbl KOHEYHO-PAa3HOCTHBIE ANMPOKCHMALUU CHUCTEM T10-
JIMHOMHAJ/bHO-HeNMUHeRHbIX nU(depeHHaNbHbIX YpaBHEHUH B 4acT-
HBIX TPOM3BOAHBIX, KO3()(PHULHUEHTH KOTOPBIX MOTYT OBbITb OTHOLIe-
HUSIMM MHOT'OYJ/IEHOB OT HE3aBUCHMBIX [epeMeHHBbIX Hal MoJeM pa-
UOHAJbHBIX 4Hces. BBeneHHO TOHSTHE CHUJIBHOH aNMpPOKCHMALUH
(c-ammpoKcHMalMK) CHCTeM YKa3aHHOTO BHIA Ha DaBHOMEPHBIX H
oproroHanpHeiX ceTkax. O6CyKaaeTcss aJropuTMHUYecKas MpoBepkKa
C-aNMnpOKCUMAalL UK KOHCTPYKTUBHBIMU MeToAaMHU AU depeHIHaNnbHON
U Pa3HOCTHOW anre6p M C UCIMOJAb30BaHUEM CHUCTEM KOMIIBIOTEPHOH
aJreopHL.

e Gerdt V.P. // Lect. Notes Comput. Sci. Springer, Heidelberg.

2012. V.7125. P.28-42.

YYEBHO-HAYYHbBIU IIEHTP

B 2012 r. 8 YHL OUYH npoxopnnu obyuyeHue 437 CTYLEHTOB
6a3oBeix Kadenp MI'Y, M®THU, MHUPIA, ynusepcurera «JyOHa»
U yHHUBepcuTeToB cTpaH-ydactHuy OWAM. B acnupanrype OUAUN
obyuasuch 77 4yenosek u3 Apmenuu, besnopycenu, [epmanuu, MoJ-
nasuu, P®, Typuuu, YKpauHsl.

Exeronnas cryneHueckasi npaktuka 2012 r. mpoxomusa B Tpu
sTana, B Hell MpuHsAM ydactre 119 desoBexk.
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B uione B [yOHe mpolia odepenHasi IIKoJa [Jisi yUHUTeseH
(busuky u3 crpan-yyactuy OUAHM. B nell yuactBoBaiu 37 yuurte-
Jiell BMecTe CO CBOMMH JydwuMu 24 ydeHukamu 9-10 ksaccoB us
P®, benopyccuu, boarapuu, Ionbimu, Ykpanusl. B nporpamme miko-
JIbl — Hay4HO-TMOMYJISIPHbIE JIEKIWKM Beaymux crenuanauctos OMAU
u [IEPH (2KeneBa), nocelieHne skcrnepuMeHTaNbHbIX YCTAHOBOK U
naboparopuii OUAHN, Buneokondepennuu ¢ [IEPH.

B Hosi6pe B LIEPH npoxoauna Hay4yHasi mikoJa AJsi pOCCHHCKHUX
yuntesedl ¢pusnku. B ee pabore mpuHAnM ydacTue 32 mpernopasa-
tessi Gusuku u3 Keneel, MockBbl 1 MockoBckod obsacTtu, Besu-
koro Hosropona, Banagusocroka, uBHoropcka, PoctoBa-Ha-lony,
Canbcka, Camapnl, Cankr-Iletep6ypra, CeBeponBuHcka, Taranpora,
YnbsiHoBcka, Ypasi (Xautei-Mancuiickuit AO) u Uebokcap.

YHII npuHsaa ydacThe B OpraHu3aluyd W NpoBefeHUU B [lyGHe
wKoabl «Pu3MKa BBICOKMX 3HEPTHH U YCKOPUTeJNbHAas (U3UKa».
Opranusaropamu wkosasl sasitorcs OUAM, LEPH w MHTLI.
Ee yuactHukamu cranu 52 yesnoBeka u3 Poccnu, Apmenun, Benopyc-
cuu, I'pysun, Kazaxcrana, Tagxukucrana. B nporpamme — snekuuu
Beoylux crenuanuctos Poccuu, benbruu, 'epmanun, sefinapuu,
9KCKypcuHu Ha 6a3oBble yctaHoBkd OMAH, a takxke nuckyccuu.

B cenrdabpe B YHL[ B pamkax mnpakTUKH 10 (pU3UKE BbI-
COKHMX 3Hepruél M HH(POPMALHUOHHBIM TexHoJorusM s 10 mo-
JIOABIX COTPYOIHHKOB KHeBCKOro HalMOHA/JIbHOTO yHHUBEPCHUTE-
ta uM. T.H. UleBuenko, MHcTUTyTa TeopeTHyecKod (DU3HUKU
um. H. H. Borosto6osa, MHCTUTYTa CUMHTH/ANSIHUOHHBIX MaTepHaioB
HAH VYkpaunbl OblIM OpraHu30BaHbl JEKUHHK H MPaKTHYECKHUE
3aHATHS.

OBIIUE JAHHBIE O KOJIMYECTBE NNYBJUKAIIUA
COTPYAHHUKOB OUAIHN
(c 22.11.2011 mo 13.11.2012)

e Kuuru — 10:

International Linear Collider Physics and Detectors: 2011 Status
Report / T. Barklow, A. Olchevski [et al.]; Eds.: J. E. Brau, J. Fuster,
L.Hesla [et al.]. — Batavia [etc.]: ILC. — Geneva: CERN. —
Hamburg: DESY, 2011. — 109 p.: ill. — (ILC-Report; 2011-33)
(CERN-LCD-Note; 2011-038) (DESY; 2011-190).

International Linear Collider: A Technical Progress Report /
N. Arnold, Yu.Budagov, Yu.Denisov, A.Dudarev, G.Shirkov,
G. Trubnikov [et al.]; Eds.: E.Elsen, M.Harrison, L.Hesla
[et al.]. — Batavia [etc.]: [LC. — Hamburg: DESY. — Dubna:
JINR, 2011. — 162 p.: ill. — (ILC-Report; 2011-030) (DESY;
11-041) (JINR; E9-2011-32).
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International Linear Collider Territorial Complex in the North
of the Moscow Region / S.Karyaeva, Yu.Budagov, A.Dudarev,
A.Krasheninnikov, E.Petrovskaya, G.Shirkov. — Dubna: JINR,
2012. — 16 p.: ill. — Bibliogr.: P.6. ABT. yka3. Ha 060poTe THT. JI.

Physics and Detectors at CLIC: CLIC Conceptual Design
Report / A.loannisian, M. Chizhov, M. Filippova, A.Gongadze,
S. Grigoryan, D. Gudkov, A.Olyunin, A.Samochkine, V.Samoylov,
A.Sapronov, V.Soldatov, A.Solodko, I.Tyapkin, V.Uzhinsky,
A.Vorozhtsov [a.o0.]; Eds.: L. Linssen, A. Miyamoto, M. Stanitzki,
H. Weerts. — Geneva: CERN. — Argonne: ANL. — Hamburg:
DESY. — Tsukuba: KEK, 2012. — XXXIlv, 257 p.: ill. — (CERN;
2012-003) (ANL-HEP-TR; 12-01) (DESY; 12-008) (KEK Report;
2011-7).

Boakos B.B. fnepHo-thr3uueckue HCCAENOBAHUS C TAXKEJIbIMH
vuonamu: Msbpannsle paborel. — Iy6na: OUAHN, 2012. — 390 c.:
un. — (OUSH; 2012-21). — Bubnuorp.: c. 376-384.

Egumos I'. B. KBantoBasi MexaHuKa (M30paHHbIe TVIaBbl): Yueo.
nocobue. — Jlyona: OUSAU, 2012. — 170 c.: ua. — (YueGHo-
MeTonHUecKHe Mocobusi YueOGHo-HayyHoro ueHtpa OHAN. YHII;
2012-50). — Bubawuorp.: c. 169.

Kaaunnukos B.A. OcHoBbl cxeMoTexHUKH IDBM: YueGHbIN
kypc. — Hy6una: OUAU, 2011. — 165 c.: un. — (YueGHO-MeTOx.
nocobusi Yue6Ho-HayuHoro uentpa OUAN. YHLI; 2011-48). — But-
Juorp.: c. 165,

Kaprnayxos B.A. Kuura o Hac. — Jly6na: OUAM, 2012. —
191 c.: un. — (OULH; 2012-51).

Hecmepenko A.B. Teoperndeckoe onucanue (QyHKUHH Amnjepa
U 3JIEKTPOH-MIO3UTPOHHON aHHUTHJSILUU B aApOHBI: YueGHOe MOoco-
6ue. — Iy6na: OUAUN, 2011. — 144 c.: un. — (YueGHO-MeTOx.
nocobusi YuebHo-HayuHoro nentpa OMAN. YHLI; 2011-49). — Bu6-
qorp.: ¢. 103-120.

Huxumrwoxk H. M., Camotinos B. H. HelipoceTu, Helipouunsl, Hell-
DPOKOMIIBIOTEPBl U UX NpHMeHeHHe: Y4yeOHOe mocobue IJsi CTYA. BY-
3oB. — [ly6na: OUAU, 2012. — 145 c.: un. — (OULU; 2011-4). —
Bubauorp. B KoHLe I

e KypHasbHble cTaTbd — 856

e [ly6nukauuu B Tpynax KoH(pepeHUHd — 581
e [lpenpunTsl — 112

e ABropedepatThl aucceprauuii — 26

e Bcero: 1585
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The Joint Institute for Nuclear Research obtained a variety of
world-class results in 2012:

e A milestone event of the year is the discovery of the
Higgs-like boson at the LHC (CERN) with JINR’s important
contribution

e A group of physicists from JINR greatly contributed to the
challenging scientific result in the measurement of the 03
neutrino mixing angle at the reactor in China (Daya Bay,
China)

e The discovery of element 117 of the Mendeleev Periodic
Table was confirmed

e The first granulated cold moderator in the world was
launched on the upgraded reactor IBR-2; to hold scientific
experiments, the regular operation of the reactor started

e A regular run at the Nuclotron for the [irst time brought in
the value of 4.5 GeV/n for the deuteron beam energy

e The NICA project underwent an international scientific-
technical expert evaluation; an international tender was
announced to select a general contractor organization to
construct the NICA accelerator complex

e Considerable progress was achieved in the development of
the JINR grid infrastructure; in particular, the Russian
Tier-1 centre was established

e Ambitious steps were taken to promote closer cooperation
between JINR and GSI/FAIR (Darmstadt, Germany);
negotiations were successfully held with the European
Commission and the ESFRI administration to continue the
integration of JINR into the European scientific research
infrastructure

THEORETICAL PHYSICS

[t is shown that within the Constrained Minimal Supersymmet-
ric Model the direct search for dark matter is complementary
to direct LHC search for SUSY and Higgs particles. Combined
LHC data (LHCb experiment), the relic density (WMAP and other
cosmological data) and upper limits on the dark matter scattering
cross sections on nuclei (XENONI100 data) indicate that gluinos
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below 1 TeV and the lightest supersymmetric particle with the mass
below 160 GeV are excluded independent of the squark masses.
e Beskidt C., de Boer W., Kazakov D., Ratnikov F. // JHEP.
2012. V.1205. P.094.

A comparative theoretical study of the data at spacelike
momentum transfer for the ~47* — 70 transition form factor,
reported by the Belle collaboration, vs. those published before
by BaBar, also including the older CLEO and CELLO data,
is performed. Existing theoretical predictions are compared and
classified into distinct categories. It is demonstrated that the actual
bifurcation of the data with antithetic trends artificially argues that
the Belle data are the better option.

e Bakulev A., Mikhailov S., Pimikov A., Stefanis N. // Phys.

Rev. D. 2012. V. 86. P.031501.

The potential energy of the octupole collective motion is
determined and analyzed for all observed values of the angular
momentum of the alternating parity band states in some actinide
nuclei. It is shown that as a function of increasing angular
momentum there is a second-order phase transition from the
octupole-nondeformed to the octupole-deformed shape in the
considered nuclei. The mathematical techniques of supersymmetric
quantum mechanics, two-center octupole wave functions ansatz,
and the Landau theory of phase transitions were used to analyze
the experimental data on alternating parity bands.

e Jolos R., Von Brentano P., Jolie J. // Phys. Rev. C. 2012.

V.86. P.024319.

The azimuthal anisotropies of the collective transverse flow
of hadrons are investigated in a large range of heavy-ion
collision energy within the microscopic transport approach. The
experimentally observed increase of the elliptic flow w9 with
bombarding energy is successfully described in terms of the
approach in contrast to a variety of other kinetic models based on
hadronic interactions. The analysis of higher-order harmonics wvs
and vy shows a similar tendency of growing deviations between
partonic and purely hadronic models with increasing bombarding
energy. This signals that the excitation functions of azimuthal
anisotropies provide a sensitive probe for the underlying degrees of
freedom excited in heavy-ion collisions.

e Konchakouski V.P., Bratkovskaya E.L., Cassing W.,

Toneev V.D., Voronyuk V. // Phys. Rev. C. 2012. V.85.
P.011902(R).
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A microscopic theory of the electrical conductivity o(w) within
the ¢ —J model was developed. An exact representation for
o(w) was obtained using the memory-function technique, and the
generalized Drude law was derived. The relaxation rate due to
the decay of charge excitations into particle—hole pairs assisted by
antiferromagnetic spin fluctuations was calculated. The reasonable
agreement of the theory with experimental data for cuprates proves
the important role of spin fluctuation scattering in the charge
dynamics.

e Viadimirov A.A., Ihle D., Plakida N.M. // Phys. Rev. B.

2012. V. 85. P.224536.

A new simple N =2 SQM model describing the motion
over complex manifolds in external gauge fields is explored. The
nilpotent supercharge @ of the model can be interpreted as a twisted
exterior holomorphic derivative, so that the model implements the
twisted Dolbeault complex. Focusing on the Kaehler case, new
simple physical proofs of the two mathematical facts are given:
(i) the equivalence of the twisted Dirac and twisted Dolbeault
complexes and (ii) the Atiyah-Singer theorem.

e fvanov E.A., Smilga A. V. // Intern. J. Mod. Phys. A. 2012.

V.27. P.1230024.

EXPERIMENTAL PHYSICS
Particle Physics

JINR physicists made a considerable contribution to the
discovery of a new neutral boson with the mass 125-126 GeV at
the Large Haron Collider in the decay channels with two photons, e,
1, T-leptons, b-quarks, W- and Z-bosons, with the total statistical
value of 60.

o ATLAS Collab. // Phys. Lett. B. 2012. V.716. P. 1-29.

e CMS Collab. // Phys. Lett. B. 2012. V.716. P.30-61.

In the Daya Bay collaboration, the JINR team carried out
a series of experiments on measurement of the neutrino mixing
angle 6,3, which is the last of three neutrino mixing angles in the
Pontecorvo—Maki-Nakagawa-Sakata matrix.

The statistical significance of the published value was higher
than five standard deviations, which allows speaking about the
discovery of a new type of neutrino oscillations described by mixing
angle between the first and third neutron generations #;3. The new
result sin® 26,3 = 0.089 & 0.010(stat.) & 0.005(syst.) excludes the
zero value of the angle 63 at the confidence level close to eight
standard deviations.
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e Daya Bay Collab. Improved Measurement of Electron
Antineutrino Disappearance at Daya Bay // Chinese Phys. C.
2013. V.37. P.011001.

e Daya Bay Collab. Observation of Electron-Antineutrino
Disappearance at Daya Bay // Phys. Rev. Lett. 2012. V. 108.
P.171803; arXiv:1203.1669.

e Dwyer D. (Daya Bay Collab.). Improved Measurement of
Electron-Antineutrino Disappearance at Daya Bay // Nucl.
Phys. B. Proc. Suppl. 2012. P.1-3.

e Daya Bay Collab. Improved Measurement of Electron
Antineutrino Disappearance at Daya Bay. arXiv:1210.6327
(submitted to CPC).

e Daya Bay Collab. A Side-by-Side Comparison of Daya Bay
Antineutrino Detectors // Nucl. Instrum. Meth. A. 2012.
V.685. P.78-97; arXiv:1202.6181.

e Gonchar M. (Daya Bay Collab). Precise sin® 20,3 Measure-
ment by the Daya Bay Reactor Neutrino Experiment // DAE
Symp. on Nucl. Phys., December 3-7, New Delhi; Daya Bay
Document 8103.

The JINR group continued the data analysis in the experiment
NA48/2. The analysis of more than a million of decays K+ —
— 1T rTetv made it possible to improve the accuracy of measuring
the probability of this decay by 3 times and measure its form
factors. About 45000 decays K+ — n%0e¢*y selected with the rest
background and registered lower than 1%, have also been analyzed.
The efficient 7° reconstruction for the first time allowed one to
measure the probability of the decay and its form factor with the
precision at the level of 1%.

From the experimental data the probability of the decay
=0 — ¥Fu~v, was obtained with the best precision of (2.17 +
4 0.325tat £ 0.17y5¢) - 1075,

The value of ratio Ri of the lepton decays of kaons K+ —
— e*v and K* — p* has been calculated. The obtained value
Ry = (2.488 +£0.010) - 10~® corresponds to the prediction of the
Standard Model.

e Batley J.R. et al. New Measurement of the Charged Kaon

Semileptonic K* — 7mtn~e®v (K,4) Decay Branching Ratio
and Hadronic Form Factors // Phys. Lett. B. 2012. V.715.
P. 105.

e Batley J.R. et al. Measurement of the Branching Ratio of the

Decay = — %*;~v,. CERN-PH-EP-2012-288.
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e Madigozhin D. K. Measurements with NA48/NA62.
QCDI12 // 16th Intern. Conf. on Quantum ChromoDynamics,
Montpellier, France, 2-7 July 2012.

o Madigozhin D. Precision Studies of Rare Kaon Decays with
the NA62 Experiment at CERN/SPS // Intern. Conf.-Session
of the Section of Nucl. Phys. of PSD RAS, Moscow, Russia,
12-16 November 2012.

e Goudzousky E. Recent Kaon Physics Results and Prospects
(NA48/62) // FPCP-2012, Anhui, China, 21-25 May 2012.

Using the statistics obtained in the proton beam collisions
at the energy of 7 and 8 TeV in 2011-2012, the JINR group
participating in the CMS experiment carried out a search for
heavy resonance states in the decay channel with two muons. The
combined analysis of the data on muon and electron pair production
made it possible to exclude new neutral gauge bosons (Zgsm) up
to the mass of 2590 GeV, and for the gauge model conditioned by
the superstring theory (Z;) — up to 2260 GeV, and to identify new
mass limitations.

The JINR physicists contributed to the find of a new neutral
boson with a mass of 125.3 + 0.4(stat.) 4= 0.5(syst.) on the decay
into 2 neutral gauge bosons and further on — into 4 leptons. This
research continued the search for Higgs boson in the channel with
two photons, two 7-leptons, two b-quarks, two W- and Z-bosons,
performed with the data of 2011. In the result of the combined
analysis of the 2011-2012 data, the number of the registered data
was found to be exceeded over the background with a statistical
significance of 3.20.

e Chatrchayn S. et al. (CMS Collab.). Search for Narrow
Resonances in Dilepton Mass Spectra in pp Collisions at
7 TeV. arXiv:1206.1849; CMS-EXO-11-019; CERN-PH-
EP-2012-157; Phys. Lett. B. 2012. V.714. P. 158-179.

e Alverson G. et al. Search for High Mass Resonances Decay-
ing to Muon Pairs at 8 TeV // CMS AN-2012/182; CMS
PAS EXO-12-015, CERN, Geneva.

e Chatrchayn S. et al. (CMS Collab.). Observation of
a New Boson at a Mass of 125 GeV with the CMS
Experiment at the LHC; arXiv:1207.7235; CMS-HIG-12-028;
CERN-PH-EP-2012-220; Phys. Lett. B. 2012. V.716.
P.30-61.

e Chatrchayn S. et al. (CMS Collab.). Combined Results
of Searches for the Standard Model Higgs Boson in pp
Collisions at 7 TeV; arXiv:1202.1488; CMS-HIG-11-032;
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CERN-PH-EP-2012-023; Phys. Lett. B. 2012. V.710.
P.26-48.

Analysis of the data on the search for the supersymmetric
signal was carried out at ATLAS (CERN). The data were obtained
in 2011 at the c.m.s. proton-proton collision energy 7 TeV. The
total amount of the data corresponds to 4.7 fb~! of integral
luminosity. The analysis of the experimental data and the Monte
Carlo simulation of the Standard Model background showed no
deviations from the Standard Model observed in the final states
under investigation.

e Aad G. et al. (ATLAS Collab.). Further Search for
Supersymmetry at /s =7 TeV in Final States with Jets,
Missing Transverse Momentum and Isolated Leptons with
the ATLAS Detector // Phys. Rev. D. 2012. V. 86. P.092002.

The JINR team took part in obtaining the average top-
quark mass from the CDF and DO data with the statistics
of 5.8 fb~!. The results of the Ist Tevatron run (1992-1996)
and the latest results were used. Considering error correlations,
the average top-quark mass as obtained at the Tevatron was
Mop = 173.18 4+ 0.56(stat.) + 0.75(syst.) GeV/c? or, after quadratic
addition of the systematic and statistical errors, Mo, = 173.18 £
+ 0.94(syst.) GeV/c?, which corresponds to the most accurate
determination of the top-quark mass with an error of 0.54%.

The search for the associative production of the Higgs boson
together with the W and Z bosons in the Higgs boson mass region
of 100-150 GeV/c? was carried out in the CDF and DO experiments
with the statistics of 9.7 fb~!. The Higgs boson decay into a bb
quark pair was considered. The number of events in the data was
found to exceed the background predictions in the mass region
between 120 and 135 GeV/c?. For the mass of 125 GeV/c?, the
deviation is 2.80. The result is interpreted as evidence for a new
particle, a candidate for the Higgs boson from the Standard Model.

e Aaltonen T. et al. Precision Top-Quark Mass Measurements

at CDF // Phys. Rev. Lett. 2012. V. 109. P. 152003.

e Aaltonen T. et al. Combination of the Top-Quark Mass Mea-
surements from the Tevatron Collider // Phys. Rev. D. 2012.
V. 86. P.092003.

e Aaltonen T. et al. Evidence for a Particle Produced
in Association with Weak Bosons and Decaying to a
Bottom-Anti-bottom Quark Pair in Higgs Boson Searches at
the Tevatron // Phys. Rev. Lett. 2012. V. 109. P.071804.
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With the JINR group active participation, the COMPASS
collaboration obtained the results on gluon polarization Ag/g in
nucleons from the measurements of the double longitudinal spin
asymmetry of DIS events with the hadron pair production in
the final state having a big transverse momentum. The gluon
polarization was calculated for three intervals of the part of
the gluon momentum =z, in the range of 0.04 < z, < 0.27.
The values obtained in the leading order of QCD have not
shown the dependence of Ag/g on xz, The measured value
Ag/g = 0.125 £ 0.060(stat.) + 0.063(syst.) at (xz4) = 0.09 and
2 =3 (GeV/e)?.

First results have been obtained on azimuthal asymmetry
measurements in the DIS reactions with hadron pair production
on the transversely polarized targets 6LiD (deuteron) and NHj
(proton), related with the transverse quark distribution function
(transversity) in the nucleon, without using the Collins effect. Big
values of asymmetry measured on the NHj3 target have pointed
out non-zero transversity values for u-quark and interference of the
two-hadron fragmentation functions. The small values of asymmetry
measured on the 5LiD target point out the mutual compensation of
the u- and d-quarks.

e COMPASS Collab. CERN-PH-EP/2012-010, hep-

ex/1202.4064 (submited to PLB).

e COMPASS Collab. // PLB. 2012. V.713. P. 10.

Relativistic Nuclear Physics

A group of physicists from JINR involved in the ALICE
experiment concentrate their efforts on the studies of the
Bose-Einstein correlations. In 2012, JINR physicists conducted
analysis of the dependence of invariant radii on the transverse mass
in Pb-Pb collisions at /s = 2.76 TeV for correlations of charged
kaons. Comparison was made with the results obtained for neutral
kaons’ pairs, charged pions, protons and antiprotons. The analysis
was done for several centralities. The results were presented at
international conferences.

e Kaon Femtoscopy Correlations in Pb-Pb Collisions at

VSNN = 2.76 TeV from the ALICE Experiment at LHC //
XXI Intern. Baldin Seminar on High Energy Physics
Problems, September 10-15, 2012. Report by E. Rogochaya.

e Charged KK Femtoscopy Correlations in PbPb Collisions at

Vsvy =7 TeV from the ALICE 2010 Data // XIII GDRE
Workshop on Relativistic Heavy lon Physics, Nantes, 2012.
Reports by E. Rogochaya.
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e Study of Femtoscopy in Pb—Pb and pp Collisions at the LHC
with the ALICE Experiment // Intern. Conf.-Section of Nucl.
Phys. of the Phys. Sci. Division of the Russian Academy of
Sciences, Moscow, November 2012. Reported by L. Malinina.

e JINR results were also included in: Plenary, oral and poster
talks at Quark Matter 2012; Talk at WPCF // Workshop
on Particle Correlations and Femtoscopy, Frankfurt,
10 September 2012.

For the first time, in March 2012, a deuteron beam was
extracted with the energy of 4.5 GeV/nucleon in the framework
of phase 1 preparation of the heavy ion physics programme
at extracted beams of the Nuclotron (BM@N project). The
experimental zone is actively prepared, along with detector and
equipment testing. The results and the project status were presented
at international conferences in Slovakia, the Czech Republic and at
the RAS session.

In the framework of the DSS project, two runs on the Nuclotron
inner target were held in 2012. Cross sections of deuteron-proton
elastic scattering were measured (experimental data were obtained
on differential cross section of the dp-scattering reaction at energies
of 400, 500, 600, 700 and 800 MeV); measurements of the
mesonless deuteron breakup parameters dp — ppn at energies of
150, 200 and 250 MeV. Data are being analyzed.

The analysis was completed of the earlier accumulated data on
the vector A, and tensor Ay, and A,, analyzing powers of the
dp-elastic scattering reaction at the energy 880 MeV and on the
dp-elastic scattering reaction at the energies 500, 700 and 880 MeV.
The paper is prepared for the publication in the journal «Part. Nucl.,
Lett.».

e Phys. Lett. B. 2012. V.715. P.61-65.

The PHASA-3 experiment showed that particle evaporation
changes into multibody breakup with the growth of energy of the
nucleus excitation. For the first time the full time scale of the
process was measured that included not only the emission time
but also the phase of hot nucleus expansion until the break-up
moment (~ 100 fm/c). The thermodynamic parameter — the critical
temperature for the liquid—gas nuclear phase transition — was also
measured for the first time. Collective flux of nucleons in the hot
nucleus was shown experimentally.

e Karnaukhov V.A. et al. From Sequential Processes to

Multifragmentation in Proton Induced Reactions // Yad. Fiz.
2012 (in press).
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e Karnaukhov V.A. et al. Total Disintegration Time of Hot
Nuclei // J. Phys. G. 2012 (in press).

e Karnaukhov V.A. Properties of Hot Nuclei Produced in
Collisions of Light Relativistic Ions with Heavy Targets.
Invited talk at the Conference «Nucleus 2012», Voronezh,
2012; Yad. Fiz. (in press).

e Karnaukhov V.A. Hot and Boiling Nuclei. JINR Commun.
P15-2011-58. Dubna, 2011; Collection Devoted to the
Centenary of the Discovery of the Atomic Nucleus by
E. Rutherford (in press).

e Karnaukhov V.A. Compressed Nuclear Matter on
Nuclotron // Part. Nuc., Lett. 2012. V.9, No. 2. P.229.

In the BECQUEREL project, the analysis was done of the
irradiation sessions at the JINR Nuclotron of nuclear emulsion in
the mixture beam of relativistic radioactive nuclei "Be, 19C, I2N.
It was found that for the !°C nucleus the fraction of the coherent
dissociation 2« + 2p events was about 80%. Approximately 30% of
them are related to cascade decays through unbound nuclei °B and
8Be. Obviously leading channels are absent for coherent dissociation
of the 2N nucleus, and the role of its basis can be attributed to the
nucleus of "Be.

e Mamankulov K. et al. // Yad. Fiz. 2013. V.76 (in press).

e Kattabekov R. et al. // Yad. Fiz. 2013. V.76 (in press).

In 2012, the experiment NAG61, with the JINR group
participation, observed fluctuations of the mean pr and appearance
of maximum in the particle multiplicity distributions in Si+Si at
the energy of 17.3A GeV which could be related with the existence
of the critical point at the SPS energy.

o Melkumov et al. Evidence for the Onset of Deconfinement

and Quest for the Critical Point by NA49 at the CERN SPS //
Phys. At. Nucl. 2012. V.75. P.556-566.

Heavy Ion Physics

A series of experiments dedicated to the study of radioactive
properties of isotopes of element 117 and their decay products in
the complete fusion reaction 24°Bk 4 48Ca was carried out in 2012.
The obtained data completely confirm the results on the synthesis
of element 117 at FLNR in 2010. In the new measurements done
in a wide energy range from 244 to 260 MeV of *8Ca bombarding
ions, three decay chains of the isotope 294117 and 11 nuclei of the
isotope 293117 were detected. In addition, the data on the isotope
289115 decay were confirmed. The isotope 28°115 is a product of
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the 23117 decay and it was observed independently, earlier in the
reaction 48Ca+2*3Am. The decay of the nucleus ?**118 produced
in the reaction with 24°Cf resulting from the B-decay of 4Bk
was also observed. The measured decay properties of element 118
are in full agreement with the results obtained at FLNR in 2002
and 2005. Thus, the new data confirm the priority of the Flerov
Laboratory in the discovery of the new superheavy elements with
atomic numbers 113, 115, 117 and 118. In 2012, TUPAC recognized
the priority of the Flerov Laboratory and the Livermore National
Laboratory (USA) in the discovery of elements 114 and 116, and
officially included these elements in the Mendeleev periodic table
as flerovium (Fl) and livermorium (Lv). The new elements were
named in honour of the Flerov Laboratory and its founder, the
eminent Russian physicist professor G. N. Flerov, and the Livermore
National Laboratory. It is expected that in 2013 the Mendeleev
periodic table will be supplemented with four other new elements.

e Oganessian Yu.Ts., Abdullin F.Sh., Dmitriev S.N.,
Gostic J.M., Hamilton J.H., Henderson R.A., Itkis M.G.,
Moody K.J., Polyakov A.N., Ramayya A.V., Roberto J.B.,
Rykaczewski K.P., Sagaidak R.N., Shaughnessy D.A.,
Shirokovsky 1.V.,  Stoyer M.A., Subbotin V.G.,
Sukhov A.M., Tsyganov Yu.S., Utyonkov V.K.,
Voinov A. A., Vostokin G. K. // Phys. Rev. Lett. 2012. V. 108.
P.022502-1-22502-5.

e Oganessian Yu. Ts., Abdullin F.Sh., Alexander C., Binder J.,
Boll R.A., Dmitriev S.N., Ezold J., Felker K., Gostic J. M.,
Grzywacz R. K., Hamilton J. H., Henderson R. A., Itkis M. G.,
Miernik K., Miller D., Moody K.J., Polyakov A.N.,
Ramayya A.V., Roberto J.B., Ryabinin M.A., Rykac-
zewski K.P., Sagaidak R.N., Shaughnessy D.A., Shiro-
kousky 1. V., Shumeiko M.V., Stoyer M.A., Stoyer N.J.,
Subbotin V.G., Sukhov A.M., Tsyganov Yu.S., Utyon-
kov V.K., Voinov A.A., Vostokin G.K. // Phys. Rev. Lett.
2012. V. 109. P. 162501-1-62501-5.

For the first time, spin-parities of the ground and two
excited states of the heaviest helium isotope were established
experimentally in the 2n-transfer reaction 3H(®He,p)!®He.
A secondary beam of radioactive nuclei 8He of the energy of
21.5A MeV and a unique gaseous tritium target cooled down to
cryogenic temperature were used in the experiment. Broad states of
the system studied manifest themselves only as specific features of
angular distributions of 'He decay products. Analysis of angular
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and energy correlations allowed one to conclude that the °He
ground state 0% of the width of I' ~ 2 MeV has a maximum at
the energy 2.1 MeV above the decay threshold, while the excited
states were found to be in the energy ranges 4-6 MeV (J™ =17)
and above 6 MeV (J™ = 2%). Observed level ordering of '°He is
not typical for this kind of nuclei and testifies to a shell structure
breakdown near the neutron drip-line.
e Sidorchuk S.I., Bezbakh A.A., Chudoba V., Egorova I.A.,
Fomichev A.S., Golovkov M.S., Gorshkov V.A., Gorsh-
kov A.V., Grigorenko L.V., Jaluvkova P., Kaminski G.,
Krupko S.A., Kuzmin E.A., Nikolskii E.Yu., Oganes-
sian Yu.Ts., Parfenova Yu.L., Sharov P.G., Slepnev R.S.,
Stepantsov S. V., Ter-Akopian G.M., Wolski R., Yukhim-
chuk A.A., Filchagin S.V., Kirdyashkin A.A., Maksim-
kin 1. P., Vikhlyantsev O. P. // Phys. Rev. Lett. 2012. V. 108.
P. 202502-1-202502-5.

Nuclear Physics at Low and Intermediate Energies

With a decisive contribution made by the JINR physicists,
differential cross sections and vector analyzing power were
measured in the pion production reactions pp — {pp}swo and
pn — {pp}sm~ at the energy of 353 MeV at the COSY accelerator in
Germany, which made it possible to determine complex amplitudes
of those processes.
e Tsirkov D. et al. Differential Cross Section and Analysing
Power of the pp — {pp},n® Reaction at 353 MeV // Phys.
Lett. B. 2012. V.712. P.370.

e Dymov S. et al. Differential Cross Section and Analysing
Power of the Quasi-free pn — {pp}sm7~ Reaction at
353 MeV // Phys. Lett. B. 2012. V.712. P.375.

Neutron Nuclear Physics

A new method of determination of prompt fission neutron
energy that is applicable to single events with measured neutron
time of flight has been developed. The experimental data were
obtained using a twin Frisch-grid ionization chamber and a liquid-
scintillator-(NE213)-based fast neutron detector. As a result of the
averaging over the formed sampling, we obtained the data free of
systematic errors associated with a non-linear relationship between
the measured and calculated values.

e Zeynalov Sh., Zeynalova O.V., Hambsch F.-J., Oberstedt S.

A New Approach to Prompt Fission Neutron TOF Data
Treatment // Physics Procedia. 2012. V.31. P. 132-140.
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At the IREN pulsed resonance neutron source, the analysis of
the boron content in the samples of the materials on the basis
of phosphate compositions has been performed by the neutron
spectrometry methods. The samples were synthesized at the
Belarussian State University (Minsk). These new multifunctional
materials combine efficient neutron shielding properties with high
heat resistance and mechanical strength.

o Kuzhir P.P., Maksimenko S.A., Lapko K.N., Lomono-
sov V.A., [Ivashkevich O.A., Lesnikovich A.l., Sedy-
shev P. V., Shvetsov V.N., Kurilin A.S., Sartinska L., Si-
lenko P., Frolov G., Solonin Yu., Bellucci S. Boron Enriched
Unfired Phosphate Ceramics as Neutron Protector // Nanosci.
Nanotechnol. Lett. 2012. V. 4. P. 1-6.

In 2012, within the framework of the International Program
«Atmospheric Deposition of Heavy Metals in Europe — Estimates
on the Basis of the Analysis of Mosses-Biomonitors», the analysis
of the data obtained with the neutron activation technique on
the REGATA facility of the IBR-2 reactor was completed for
the European Atlas of Heavy Metal Atmospheric Deposition for
Macedonia, Bulgaria, Croatia and Serbia.

o Krmar M., Radnovic D., Frontasyeva M.V. Moss
Biomonitoring Technique Used to Study Spatial and Temporal
Atmospheric Deposition of Heavy Metals and Airborne
Radionuclides in Serbia // Essays of Fundamental and Applied
Environmental Topics / Ed. D. T. Mihailovic. Nova Publishers
Inc., 2012. P. 159-192; ISBN: 978-1-61942-522-4.

e Spiric Z., Frontasyeva M., Steinnes E., Stafilov T. Multi-
element Atmospheric Deposition Study in Croatia // Intern. J.
Environ. Anal. Chem. 2012. V. 92(10). P. 1200-1214.

e Barandouski L., Frontasyeva M.V., Stafilov T., Sajn R.,
Pavlov S. S., Enimiteva V. Trends of Atmospheric Deposition
of Trace Elements in Macedonia Studied by the Moss Biomo-
nitoring Technique // J. Environ. Sci. Health, Part A. 2012.
V. 47. P.2000-2015.

Condensed Matter Physics

The crystalline and magnetic structures of deuterated
herbertsmithite ZnCu3(OD)gCly have been studied by means
of neutron powder diffraction and magnetic susceptibility
measurements in a wide range of temperatures (1.5-300 K)
and pressures (0-10 GPa). The given compound exhibits the
most ideal (among crystalline structures) realization of the 2D
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magnetic Kagome lattice of Cu ions with spin s = 1/2 which has
a ground state of a quantum spin liquid. It has been found that
the application of pressure P = 2.5 GPa induces a phase transition
from a quantum-disordered spin-liquid state to an antiferromagnetic
ordering with the Néel temperature 7 = 6 K and magnetic
elementary cell v3a x v/3a. The anomalies in pressure behavior
of Cu-O bond length and Cu-O-Cu, Cu-CI-Cu bond angles
have been revealed in the phase transition region. The possible
mechanisms of the given phenomena have been analyzed.

o Kozlenko D.P., Kusmartseva A.F., Lukin E. V., Keen D.A.,
Marshall W.G., de Vries M.A., Kamenev K.V. From
Quantum Disorder to Magnetic Order in an s = 1/2
Kagome Lattice: A Structural and Magnetic Study of
Herbertsmithite at High Pressure // Phys. Rev. Lett. 2012.
V.108. P.187207(1-5).

At the first stage of the complex investigation of the influence
of magnetic nanoparticles on the conformation of amyloids, the
structure analysis of amyloidal fibrils of hen egg white lyzosyme
stabilized in an acidic medium has been carried out by means
of small-angle neutron (SANS) and small-angle X-ray (SAXS)
scattering from aqueous solutions, as well as by atomic force
microscopy with the adsorption of fibrils on a mica surface. It
has been shown that the obtained small-angle scattering curves
are consistent with the helical structure of protofilaments forming
amyloidal fibrils. For the analysis, a simple approximation has been
proposed, which makes it possible to find out the period of repetition
(pitch) and mean diameter of the helix, as well as the effective
radius of their basic structural units. Some kind of the «isotope
effect> on the helical structure was observed when using a heavy
component in the solvent (HoO/D9O mixtures), which showed a
significant increase in the helix diameter for the solutions with the
dominant fraction of D5O.

o Avdeev M.V., Aksenov V.L., GaZovd Z., Almdsy L.,
Petrenko V.I., Gojzewski H., Feoktystov A. V., Siposovd K.,
Antosovd A., Timko M., Kopcansky P. On the Determination
of the Helical Structure Parameters of Amyloid Protofila-
ments by Small-Angle Neutron Scattering and Atomic-Force
Microscopy // J. Appl. Cryst. 2012 (in press).

The quantum-chemical calculations of the lattice dynamics of
vanadium oxide in polymorphic phases a-V9Os and (3-V9Os have
been performed. Vanadium oxides are widely used in thin film
electrochemical devices and as cathodes of lithium batteries due
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to their high energy density and retention capacity upon cycling.
The model vibrational spectra showed satisfactory agreement with
the experimental Raman spectra. Their analysis permitted a reliable
description of all observed spectral features and made it possible
for the first time to establish «structure—spectra» relationship for
the two polymorphs of vanadium pentoxides. The activation energy
of the phase transition a-V9O5 — (3-V9Os has been estimated
together with the additional calculations aimed at revealing possible
mechanisms of the transition.

e Baddour-Hadjean R., Smirnov M.B., Smirnov K.S., Ka-
zimirov V., Gallardo-Amores J.M., Amador U., Arroyo-de
Dompablo M.E., Pereira-Ramos J. P. Lattice Dynamics of
(-V90s5: Raman Spectroscopic Insight into Atomistic Struc-
ture of a High Pressure Vanadium Pentoxide Polymorph //
Chem. Mater. 2012. V.51. P.3194.

RADIATION AND RADIOBIOLOGICAL RESEARCH

The action was studied of DNA repair and replicative synthesis
inhibitors — cytosine arabinoside (ARA-C) and hydroxyurea
(HU) — on the induction of the apoptotic death of human peripheral
blood lymphocytes under accelerated 30 ions with linear energy
transfer of 170 keV/um. It was shown that under normal conditions
the apoptosis induction level reaches its maximum 48 hours after
irradiation. Unlike the case of gamma rays, no increase in apoptotic
cell yield is observed for irradiation with accelerated 'O ions in
the presence of radiomodifying agents.

e Savelyeva M., Baranova E., Boreyko A., Bulanova T., Chau-
sov V., llyina E., Jezkovd L., Krasavin E., Ravnachka I.,
Stukova S. The Effect of DNA Synthesis Inhibitors on the
Induction and Repair of Double-Strand Breaks as Apoptosis
Inductors under lonizing Radiations // 12th Intern. Workshop
on Radiation Damage to DNA, 2-7 June 2012, Prague, Czech
Republic. P.98.

With the use of high-resolution fluorescent microscopy methods,
a quantitative evaluation was performed of the activation of co-
localized proteins v-H2AX and 53BP1, and their distribution was
studied in cell nuclei under ®°Co gamma irradiation at 1.5 Gy. It
was shown that DNA double-strand breaks are efficiently repaired
in lymphocytes, but both repair pathways (non-homologous end
joining and homologous repair) are inactive in differentiated mature
granulocytes.
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e Baranova E., Stefancikova L., Falkova 1., Kozubek S.,
Boreyko A., Krasavin E., Falk M. Comparison of DNA
~vH2AX/53BP1 Foci Formation, Nuclear Distribution and
DNA Double Strand Break Repair for Skin Fibroblasts
and Lymphocytes Either Irradiated with Gamma-Rays or
Incubated with Hydrogen Peroxide // 12th Intern. Workshop
on Radiation Damage to DNA, 2-7 June 2012, Prague, Czech
Republic. P.72.

e Falkova I., Jezkova L., Baranova E., Stefancikova L., Lu-
kasova E., Kozubek S., Boreyko A., Krasavin E., Falk M.
~vH2AX/53BPI Foci Formation and DSB Repair in Cycling
Cells and Differentiated Cells Irradiated with ~-rays //
Quantum Scattering Codes and Monte Carlo Simulations to
Model Dynamical Processes in Biosystems. 7-9 November
2012, Madrid, Spain.

A cycle of studies on genome stability control was finished.
It was found that the central protein kinase of the cell cycle
CDK1/CDC28 participates in the control of chromosome and
mitochondrial DNA stability and in checkpoints which control
genetic material inheritance. It was shown that the cdc28-srm
mutation affects the G1 checkpoint rather than the S and G2
checkpoints, which control genetic material inheritance.

e Koltovaya N.A. Cell Cycle Regulation by the CDK1/CDC28
Cyclin-Dependent Kinase // Genetics. 2013 (in Russian) (in
press).

e Koltovaya N.A. Participation of the CDK1/CDC28 Cyclin-
Dependent Kinase in the Functioning of the Cell Cycle
Checkpoints // Genetics. 2013 (in Russian) (in press).

In cooperation with specialists of the Institute of Medical and
Biological Problems of the Russian Academy of Sciences (RAS)
and RAS Institute of Higher Nervous Activity, the first stage
was finished of research at the Nuclotron-M beams on the level
of neuromediators in different parts of rat brains resulting from
radiation exposure. After irradiation with 500 MeV/nucleon carbon
ions at 1 Qy, a decrease was observed in the level of all the
considered neuromediators in the brain parts responsible for the
formation of the emotional and motivational state (hippocampus).
However, no such reaction to irradiation was observed in the brain
part responsible for the motoric control (striatum).

e Sokol O.Ye., Aksenova S.V. Belov O.V. Mathematical

Modeling of the Expression of Glutamate Ionotropic Receptor
Subunits // Theses of the Intern. Conf. of Young Scientists
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«Experimental and Theoretical Biophysics’12», Pushchino,
22-24 October 2012. P.122-123 (in Russian).

The proton therapy method was successfully developed and
applied in medical practice at the JINR Medical-Technical Complex
in collaboration with FMBA RF and other medical institutions.
Ninety-two patients were treated in 2012 at the proton beam of the
JINR Phasotron.

ACCELERATOR TOPICS
The Development of the Nuclotron and the NICA Project

In the framework of the construction of the NICA collider
complex, Research & Development activities were held in the
procedure of adjusting and precision measurement of the parameters
of the Nuclotron accelerator, testing and studies of the equipment
for ion beam parameters diagnostics. For the first time in RF,
studies of the stochastic cooling were conducted.

In the 2012 runs, stable 3 GeV/nucleon beam circulation was
obtained in the field duration up to 1000 s, a programme of physics
research was worked out at the extracted beam with the energy of
4 GeV/nucleon, acceleration and extraction of the 4.5 GeV/nucleon
deuteron beam was implemented, tests for conducting the beam into
the zone of the BM@N facility were done, with acceleration and
slow extraction of carbon nuclei at the energy of 3.4 GeV/nucleon.

The activities that concern the accelerator complex Nuclotron,
as well as those connected with the design and specifications on the
NICA accelerator complex, the following number of presentations
was made at international and all-Russian conferences (RuPAC,
HB2012, EXON2012, ASC2012, ICHEP’12, Cryogenics 2012): 9
invited oral presentations and 17 poster reports that have been
included in the Proceedings. Moreover, 11 papers were published in
peer-reviewed journals.

Heavy Ion Accelerators of FLNR

In 2012, the U-400 heavy-ion cyclotron implemented the
programme of experiments on the synthesis and studies of
properties of superheavy elements, mainly, isotopes of element
117. Studies on ion beams of high energy (~ 50 MeV/nucleon)
were conducted at the U-400M cyclotron, including those for
testing of microelectronics for space industry in the framework of
the JINR-ROSKOSMOS agreement, using specialized channels
of ion beams with the energy of about 5 MeV/nucleon and
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30-50 MeV/nucleon. The total time of operation hours of the
FLNR cyclotrons was about 15000 h.

In 2012, the DC-110 cyclotron was assembled and launched. It
was developed at FLNR for the scientific-inductrial complex BETA
in Dubna. The accelerator will be used for the production of polymer
filters for medical purposes. Ions of Ar, Kr and Xe with the energy
of 2.5 MeV/nucleon were obtained at the accelerator.

e Bogomolov S., Bekhterev V., Efremov A., Gikal B., Gulbe-
kian G., Kostukhov Yu., Lebedev A., Loginov V., Yazvit-
sky N. Recent Development in ECR Ion Sources at FLNR
JINR // Proc. of RUPAC2012, St.Petersburg, Russia, 2012.
P.205-207.

e Gikal B.N. FLNR Heavy Ion Cyclotrons for Investigation in
the Field of Condensed Matter Physics Industrial Applica-
tions // Proc. of RUPAC2012, St.Petersburg, Russia, 2012.
P.172-175.

The C235-V3 Cyclotron for Proton Therapy

The specialized medical cyclotron C235-V3B was designed at
JINR in collaboration with the Belgian company IBA that exceeds
the parameters of the IBA series-produced cyclotrons. It was
produced for the RF’s first medical centre of proton therapy in
Dimitrovgrad. In 2012 the work on its assembly, start-up and
adjustment were completed in Dubna. The accelerator was certified
for clinical use in Russian oncological centres of proton therapy and
transported to Dimitrovgrad.

e Karamysheva G. et al. Beam Dynamics in the C235-V3
Cyclotron for Proton Therapy // Zh. Tekh. Fiz. 2012. V.82,
issue 1. P.1007-1013.

e Kostromin S. et al. Development of the IBA-JINR Cyclotron
C235-V3 for Dimitrovgrad Hospital Center of Proton
Therapy // RUPAC2012. 2012. P.221-223.

Linear Accelerator of Electrons

In the framework of the development of a test-bench for systems
of the International Linear Collider, an electron beam was obtained
for the first time in the accelerator boost with the energy of 23 MeV
and current of 7 mA. The beam was extracted from the accelerator,
passed through the permanent magnets’ undulator and is to be used
as a laser on free electrons of the infra-red range.

e Balalykin N., Kobets A., Kobets V. Meshkov I.,

Minashkin V., Nozdrin M., Skypnik A., Sorokin A.,
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Sumbaev A., Shabratov V., Shirkov G. Physical Start-up
of the First Line of the LINAK-800 Linear Accelerator of
Electrons // 23rd All-Russian Conf. on Charged Particle
Accelerators RuPAC2012, St. Petersburg, September 2012.

XFEL

A diagnostic system on the basis of microchannel plates and
Si semiconductor photodiodes was designed and manufactured at
JINR in collaboration with DESY and the Czech company «Vacuum
Prague». In 2012, JINR staff members used it for first experimental
studies of characteristics of the synchrotron X-ray radiation at the
DORIS accelerator in DESY.
e Syresin E. et al. Design and Prototype Construction of an
MCP Based Photon Detector for the European XFEL. Science
at FEL 12, Hamburg, 2012.
e Brovko O. et al. Diagnostic Technique with Femtosecond
Resolution Applied for FEL Electron Bunches // RUPAC2012.
2012. P.572-574.

INFORMATION TECHNOLOGY AND COMPUTER PHYSICS

The JINR Central Information and Computer Complex (CICC)
is the largest part of the Russian Data Intensive Grid (RDIG)
contribution to the global WLCG/EGEE/EGI Grid infrastructure
which provides virtual organization support within international
projects, the LHC experiments included. During the first eleven
months of 2012, CICC ran more than six and half million jobs, the
overall CPU time spent exceeding 135 million hours (in HEPSpec06
units). During 2012, JINR secured 46% of the overall RDIG
computing time contribution to the solution of LHC tasks.

The development of Grid technologies raises the problem of
porting existing software to the available grid infrastructures. For
the GridNNN environment (Grid of the National Nanotechnology
Network) and the Russian Grid-network users, LIT specialists
ported several software packages and program complexes.

e Korenkov V. V., Kutouvskiy N.A., Semenov R.N. // Computer

Research and Modeling. 2012. V.4, No. 2. P.339-344.

Local and semilocal convergence domains of the continuous
analog of Newton’s method are defined and an optimal choice of
the iteration parameter is proposed. Global convergence is proved
for the Newton method and error bounds are derived. The proposed
strategies allow extension of the convergence domain of the initial
iteration parameters. Several case study comparisons are performed.
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e Zhanlav T., Chuluunbaatar O. // Bulletin of Peoples’
Friendship University of Russia. Series «Mathematics.
Information Science. Physics». 2012. No. 1. P. 34-43.

Properties of the scalar ¢ meson are investigated in the two-
flavor Nambu-Jona-Lasinio model with the Polyakov loop. A model
analysis of the phase diagram of strong interacting matter is
performed. The temperature dependence of the ¢ — 77 decay width
is studied at zero chemical potential and near the critical endpoint.
The calculated strong coupling constant g,., and the decay width
are compared with available experimental data and other model
results. Nonthermal enhancement of the total decay width is noted
for the o meson near the critical endpoint when the condition
my = 2m, is broken.

e Friesen A.V., Kalinovsky Yu.L., Toneev V.D. // Part. Nucl.,

Lett. 2012. V.9, No. 1. P.8-17.

The effects of nonzero photon momentum on the triply
differential cross section (TDCS) for (v, 2e) processes have been
investigated numerically. Due to the low value of the photon
momentum, these effects are weak and manifest themselves only in
special kinematical conditions, such as the back-to-back emission
of the electrons with equal energy sharing. Helium and a few
light helium-like ions were analyzed in detail. The magnitude of
these effects was found to be maximal for relatively small photon
energies. Although this effect on the TDCS remains rather small,
of the order of a few mb-eV~!.sr=2 it is sufficient to be observed
experimentally.

e Galstyan A.G., Chuluunbaatar O. et al. // Phys. Rev. A.

2012. V. 85. P.023418(1-5).

The coupled dynamics of low lying modes (including scissors)
and various giant quadrupole resonances are studied with the help
of the Wigner function moments method generalized to take into
account spin degrees of freedom. Equations of motion for collective
variables are derived on the basis of time-dependent Hartree—Fock
equations in the model of harmonic oscillator with spin orbital
plus quadrupole-quadrupole residual interaction. Enlisting the spin
allows one to introduce into consideration a new type of nuclear
collective motion.

e Balbutsev E.B., Molodtsova I.V. // J. Phys. 2012. V. 366.

P.012002(1-5).

The progress obtained within the Bayesian approach to the
automatic adaptive quadrature is reviewed. It is shown that the
derivation of reliable Bayesian inferences, as it concerns both the
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construction of the subrange binary tree with its associated priority
queue and the a priori validation of the input to the local quadrature
rules, can be done provided the well-conditioning criteria for the
integrand profile check are implemented taking into account the
hardware and software environments at hand.
e Adam Gh., Adam S. // Lect. Notes Comput. Sci. Springer,
Heidelberg. 2012. V.7125. P. 1-16.

Finite difference approximations to systems of polynomially
nonlinear partial differential equations the coefficients of which are
rational functions over rationals in the independent variables are
considered. The concept of strong consistency (s-consistency) of
such systems is determined for uniform and orthogonal grids, an
algorithmic procedure for the verification of the strong consistency
is described based on the computation of difference standard bases.

e Gerdt V.P. Lect. Notes Comput. Sci. Springer, Heidelberg.

2012. V.7125. P.28-42.

JINR UNIVERSITY CENTRE

In 2012, 437 students of the basic departments of MSU, MIPT,
MIREA, «Dubna» University and JINR member-state universities
took their training courses at the JINR University Center. JINR
postgraduate courses were attended by 77 students from Armenia,
Belarus, Germany, Moldova, Russia, Turkey, and Ukraine.

The Annual International Student Practice 2012 was held in
three stages and attended by 119 students.

In June, Dubna hosted the regular school for teachers of physics
from JINR Member States. The school was attended by 37 teachers,
along with their best 24 9-10-year students from Russia, Belarus,
Bulgaria, Poland, and Ukraine. The school program included
scientific and popular lectures by leading JINR and CERN experts,
visits to JINR experimental facilities and laboratories, and video
conferences with CERN.

In November, the scientific school for Russian teachers of
physics was held at CERN (Geneva). The school was attended by
32 physics teachers from Geneva, Moscow and the Moscow Region,
Velikij-Novgorod, Vladivostok, Divnogorsk, Rostov-on-Don, Salsk,
Samara, St. Petersburg, Severodvinsk, Taganrog, Ulyanovsk, Urai
(Khanty-Mansiysk AD), and Cheboksary.

The JINR UC participated in the organization and holding
in Dubna of the school «High-Energy Physics and Accelerator
Physics». The school was organized by JINR, CERN, and ISTC. The
school participants were 52 people from Russia, Armenia, Belarus,
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Georgia, Kazakhstan, and Tajikistan. The program included lectures
by leading experts from Russia, Belgium, Germany, Switzerland,
excursions to basic JINR facilities, and discussions.

In September, in the framework of the practical training course
on high energy physics and information technologies, lectures and
workshops were organized for 10 young staff members of the
Kiev National Shevchenko University, the Bogolyubov Institute of
Theoretical Physics, and the Institute for Scintillation Materials of
the National Academy of Sciences of Ukraine.

GENERAL DATA ON THE NUMBER OF PUBLICATIONS
BY JINR STAFF MEMBERS
(22.11.2011-13.11.2012)

Books — 10

International Linear Collider Physics and Detectors: 2011 Status
Report / T. Barklow, A. Olchevski [et al.]; Eds.: J. E. Brau, J. Fuster,
L.Hesla [et al.]. — Batavia [etc.]: ILC. — Geneva: CERN. —
Hamburg: DESY, 2011. — 109 p.: ill. — (ILC-Report; 2011-33)
(CERN-LCD-Note; 2011-038) (DESY; 2011-190).

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

International Linear Collider Territorial Complex in the North
of the Moscow Region / S.Karyaeva, Yu.Budagov, A.Dudarev,
A. Krasheninnikov, E.Petrovskaya, G.Shirkov. — Dubna: JINR,
2012. — 16 p.: ill. — Bibliogr.: P.6. Author Index on the other side
of the title page.

Physics and Detectors at CLIC: CLIC Conceptual Design
Report / A.loannisian, M. Chizhov, M. Filippova, A.Gongadze,
S. Grigoryan, D. Gudkov, A.Olyunin, A.Samochkine, V.Samoylov,
A.Sapronov, V.Soldatov, A.Solodko, I.Tyapkin, V.Uzhinsky,
A.Vorozhtsov [a.o0.]; Eds.: L. Linssen, A. Miyamoto, M. Stanitzki,
H. Weerts. — Geneva: CERN. — Argonne: ANL. — Hamburg:
DESY. — Tsukuba: KEK, 2012. — XXXIv, 257 p.: ill. — (CERN;
2012-003) (ANL-HEP-TR; 12-01) (DESY; 12-008) (KEK Report;
2011-7).

Volkov V. Nuclear Physics Research with Heavy lons: Selected
Papers. — Dubna: JINR, 2012. — 390 p.: ill. — (JINR; 2012-21) —
Bibliogr.: P. 376-384.
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Efimov G. Quantum Mechanics (Selected Chapters): Manual. —
Dubna: JINR, 2012. — 170 p.: ill. — (Study Guide of the University
Centre of JINR. UC; 2012-50). Bibliogr.: P. 169.

Kalinnikov V. Basics of Computer Circuit Technique: Study
Guide. — Dubna: JINR, 2011. — 165 p.: ill. — (Study Guide of the
University Centre of JINR. UC; 2011-48). — Bibliogr.: P. 165.

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

Nesterenko A. Theoretical Description of the Adler Function and
Electron-Positron Annihilation into Hadrons: Manual. — Dubna:
JINR, 2011. — 144 p.: ill. (Study Guide of the University Centre of
JINR. UC; 2011-49). — Bibliogr.: P. 103-120.

Nikityuk  N., Samoilov V. Neuronets, Neurochips,
Neurocomputers and Their Application: Manual for Univ.
Students. — Dubna: JINR, 2012. — 145 p.: ill. — (JINR; 2011-4). —
Bibliogr.: end of chapter.

e Journal papers — 856

e Publications in conference Proceedings — 581
e Preprints — 112

e Theses abstracts — 26

e Total: 1585
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