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TEOPETHYECKA{Y ®HU3UKA

PaccuntaH TyHHeJNBHBIH TOK B KOHTaKTe, COCTOSILLEM M3 TIO-
JYIJIOCKOCTEH rpadeHa W OBYXCJOHWHOTO rpadeHa, ¢ OByMS THIa-
MM YMAaKOBKH B JABYX BO3MOXKHBIX OPHEHTALMAX KPHUCTANJIHUYeCKON
peweTrkd. OOHapyKeHO, YTO MpPH BCTPEYHOH OpHUEHTALHUH KpaeM
KOHTAKTOB THIA «3WUr3ar» HMeeTcsl BbIpaxKeHHBIH 3(eKT BKJIOUe-
HHs1/BBIKJIIOUEHUS TIOJ BJMsSIHHEM 3aTBopa. Ha ocHoBe 3THUX pe3ysib-
TaTOB MNpeAJOKEHA HOBAas KOHLEMUHUS TYHHEJBbHOTO I0JIEBOrO TPaH-
3ucropa Ha 6ase rpadena. OcHOBHAs HJesl COCTOUT B UCIOJIb30BAHUH
JBYX Tpat)eHOBLIX 3JEeKTPOAOB C 3Ur3aroobpasHbIMU KpasiMH, pasfe-
JIEHHBIX Y3KOH LleJiblo, MO BO3AeHCTBHeM oOiiero 3areopa. Iloka-
3aHO, 4TO TIPU KOMHATHOH TeMmepaType Takoe ycTpoHcTBo OyneT 06-
JIafiaTh SIPKO BBIPaXKEHHBIM NePeKJIIoUaloluM 3(pPeKToM MpH HU3KOM
Halpsi>KEHUH Ha 3aTBOpe U OOJBIIUM KO3((PUIHUEHTOM YCHJIEHHUS.

e Osipov V., Katkov V. // Appl. Phys. Lett. 2014. V.104.

P.053102; JETP Lett. 2013. V.98. P.782.

BriepBble paccuMTaHbl MONMPAaBKH KBAHTOBOH 3JIEKTPOIUHAMUKH
B mopsiike mea’ NS TPEXUaCTHUYHOH KyJOHOBCKOH CHCTEMBI, UTO
npuBeso K pekopaHoMmy l0-KpaTHOMY YJyullleHHIO pesysbTata MaJs
SHePruH rnepexona MoJIeKysIPHOTO HOHA BOLOPOJA ¥ aHTUIIPOTOHHOTO
resius. ATO MO3BOJMMAO OCTHUL TouHocTH 1,5 - 10~ B ompenenenuu
OTHOLIEHHH Macc 3J1eKTPOHA U MPOTOHA.

e Korobov V.I., Hilico L., Karr J.-P. // Phys. Rev. Lett. 2014.

V.112. P.103003; Phys. Rev. A. 2014. V.89. P.03251.

HoBble naHHBIE A1 HAaNpaBJE€HHOIO NOTOKA IPOTOHOB, aHTHIIPO-
TOHOB W 3apsiKEHHBIX THOHOB, MosyueHHble Kosnmabopaunedt STAR
IJIS1 PACCesiHUSl PeJNSATUBUCTCKUX TSKeJbIX HOHOB, ObLJIM TpPOaHaJH-
3UpOBaHBl C NMOMOLIBIO BYX B3aHMOJOINOJHSIOIHKX [TOAXOL0B: TPaHC-
NOPTHOH MOAENH MapTOH-afAPOHHOH CTPYHHOH NHHAMHUKH W MOAEJH
TPEXKHUIKOCTHOH runponrHaMuki. Ocoboe BHUMaHHe ObLIO YeaeHO
U3yUYeHUI0 HallpaBJeHHOTIO [I0TOKa aHTUIIPOTOHOB Ha OCHOBe 0aJjiaHca
MPOLECCOB aHHUTUSLIUU TPOTOHOB U AHTUIPOTOHOB U PeaKLUH POXK-
JIeHUsl Tapbl U3 MHOTOME30HHBIX B3auMoaelcTBUH. CpaBHeHHe 3KC-
TlepUMeHTaJ/bHbIX JaHHBIX U Pe3yJbTaTOB MOAEJUPOBAHUSA YKa3bIBAET
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Ha CYL1eCTBOBaHHE KBAapK-aJIPOHHOrO (ha30oBOro rnepexona TUIA Kpoc-
COBepa, CMATYamwlIlero ypaBHeH|e COCTOSIHUS siIepHOH MaTepHH, U He
JlaeT HUKAaKUX YKa3aHHUH Ha (pa3oBBIH Mepexof MepBOro MopsiaKa.
e Konchakouvski V.P. et al. // Phys. Rev. C. 2014. V.90.
P.014903.

PasBUT HOBBIH MHKPOCKONMYECKHH TEPMOAMHAMHUYECKH CaMOCO-
IJ1aCOBaHHbIE MeTol yueTa TeMIepaTypHBIX 3((eKTOB B peaKLHsX
HEHTPUHO W AaTOMHBIX flep B KOJJANCHPYIOIled 3Be3OHOH MaTe-
puu. Heynpyroe paccesiHHe HeHTPUHO Ha TOpPAYUX SApPax H3y-
YeHO [JIi TeMIepaTyp, XapaKTepHbIX /sl YCJIOBHH B CBEPXHOBBIX
3Besnax. llokasano, uto Hab/l0faeMoe yBeJHUEHHE CeyeHHUsl pac-
ceslHUsl OODBSICHSIeTCSl BJMUSIHHEM TeMIlepaTyphl Ha CHJY MepexoloB
l'amoBa—Tesiepa, DOMUHUPYIOLIHMX B TpOLECCAX pacCessHUs HeH-
TPHUHO NPU HU3KUX IHEPrHUsX.

e Dzhioev A.A. et al. // Phys. Rev. C. 2014. V.89. P.035805.

9KCIIEPUMEHTAJIbHAY ®HU3UKA

Pusuka yacTuil

[lonck pesoHaHCcHOro poxkaeHUsi 6030HOB Z* B NPOTOH-TNPOTOH-
HbIX cTosKHoBeHUssX Ha LHC (LIEPH) B nunentoHHOM KaHaJe mpe-
JIOXKeH npH yuactuu ydensix u3 OUAN. B pamkax ato#t 3apauu ocy-
[IECTBJIEHO MOJEJUPOBAaHUE COOBITHH POXKAEeHWs O030HOB L™, BBIpa-
60TaHbl KPUTEPUH 0TOOpa PEKOHCTPYHpOBaHHBIX ycTaHoBKo# ATLAS
coOBITHH ¢ pacnagoM Z* B napy JeNTOH—aHTHUJENTOH, MPenoXkKeHbl
KPUTEPHH, TT03BOJSIOLINE OTIUUUTD COOBITHS POXKIAEHUS Z* OT cOObI-
THH POXKJEHHUS APYTUX TUIOB HeHATpasbHbIX 6030HOB (Z/, G* u T.1.).

DKcrepuMeHTaNbHBIH TIOMCK pe3oHaHca Z* Obla IPOBEEH Ha oc-
HOBe aHa/MM3a ~ 25 G6~! TaHHBIX NPOTOH-TIPOTOHHBIX CTONKHOBEHHEH
c sHepruedi c.u.Mm. 7-8 TsB. Cpenan BeIBom 0 cornacuu HabJro-
JIaeMblX OAHHBIX ¢ mpenckazaHueM CTaHOAPTHOH MOAeNH, MOJydeHbl
HOBble OI'paHUYEeHHsl Ha CeueHHUs] POXKIeHHs W Maccy 0030Ha Z*:
HOBBIH 3KCIepHMeHTa/bHbIH BepXHUH Npefes Maccel Z* cocTaBJser
2,85 T3B.

e Yeletskikh [.V. et al. Search for Z* Boson at ATLAS

Detector // Phys. Part. Nucl. 2014. V.45. P.252.

e Yeletskikh 1.V. (ATLAS Collab.). Search for High-Mass
Dilepton Resonances in 21 fb~! of pp Collisions at /s =
= 8 TeV with the ATLAS Experiment // Phys. Rev. D. 2014.
V.90. P.052005; arXiv: 1405.4123.



B 2014 r. na nerextope BOREXINO (I'pan-Cacco, Uranus) npu
yuactuu ¢usukos OMSAN peannsoBaHo uU3MepeHHe MOTOKA COJIHEY-
HBIX HEHTPUHO H3 pp-peakliud B PeXHUMe peasbHOro BpemeHu [1].
PesynbraT HaXxomuMTCs B XOpOLIEM COIVIACHMM C TpeldcKa3aHUsIMH
cTaHnapTHod Mmomeau CoJiHIIA, YTO TMOATBEPKIAET CTAlMOHAPHOCTH
CoJiHLIa Ha BPeMEHHOH IIKaJe B COTHH ThHICSY JIeT: HEATPUHO NAIOT
KapTHHY 3HEpProBbIEJEHHs] B HACTOSIIEM, COJHEUYHas CBETHMOCTb
COOTBETCTBYeT 3HEPTOBBIAEJEHHIO B [a/JeKOM [MpPOLLIOM, TaK Kak
¢dotonbl u3 ueHTpa CosiHIIA BBIXOAST HA MOBEPXHOCTb 3a CUET Mel-
JIEHHOTO mnpolecca TUPQy3nH, 3aHUMAIOLIETO COTHH THICSY JIET.

Bwmecre ¢ Hpeﬂ,b]ﬂ,yLU.I/IMI/I U3MepeHHsIMH COJIHEYHBIX HEHTPUHO
us peakuuii 'Be, 8B u pep na BOREXINO naunoe H3MepeHHe
3aBeplliaeT U3yyeHHe HEUTPUHHBIX MOTOKOB M3 LIE€MH peaKlHi, HauK-
HAIOIIKXCs ¢ pp-peakuuu [2].

1. Bellini G. et al. (BOREXINO Collab.). Neutrinos from the
Primary Proton-Proton Fusion Process in the Sun // Nature.
2014. V.512. P. 383.

2. Bellini G. et al. (BOREXINO Collab.). Final Results of
BOREXINO Phase-I on Low-Energy Solar Neutrino
Spectroscopy // Phys. Rev. D. 2014. V.89. P. 112007.

B 2014 r. B pamMkax ucc/ef0BaHHUs YapMOHHENOM00HBIX Pe30HaH-
coB B akcnepumente BES-III (IHEP CAS, Kurait) B coTpynHuyecTBe
¢ OHMAM 6biv nosydeHbl cJenyiolide OCHOBHBIE Pe3yJbTaThi:
HalileHbl HOBble MOJbl pachajga 3apsi’KeHHbIX COCTOSHUUI Zci,
a Takxe OOHapyKeHa HelTpambHas yacTuna Z°(4020), mpemmoso-
JKUTEJIbHO SIBJISIIOLLASCS W30CIHUHOBBIM MApTHEPOM 3apsiKEHHOTO CO-

crosinusa ZF(4025). 3apsxennslii pesoHanc ZF(4025) nabmonascs
B peakuun ete” — ZFnt — D**D*O7F npu suepruu cronkHose-
HU# /s = 4,26 ['3B. 3adukcrpoBaHbl napaMeTpbl pe3oHaHca: Macca
(4026,3 & 2,6) M3B/c?, mmpuna (24,8 + 5,6) MaB/c?. [lonyuennsle
napaMeTpbl  XOpOLIO COMVIACYIOTCS C TapaMeTpaMM pe3oHaHca

Zi(4020) 06Hapy»KeHHOro paHee B Mofe pacmaia Zi(4020) —
— her®.

Ewe omuH sapskeHHbll pesoHanc, Z:(3885), Gbil o6HapyxeH
B peakuuu ete” — ZIgt — (D*D)*nt. Macca u wmupuHa
pesonanca (3883,9 + 4,3) MsB/c? u (24,8 & 11,5) MaB/c? xopouo
corjiacytoTcsi ¢ nmapaMerpamu paHee oTkpeitoro B BES-III pesonanca
Z+(3900), 4To MO3BOJIAET MPEANONOKHTb, UYTO OOHAPY)KeHbl JBe
MOJbl pacrnajia OfHOH HacTULL.

B peakunu ete — 7070 h, Gbin BHepBbIe oOHapy»KeH HeUTpaJb-
HEIH 4apMOHHENoNoGHbIH pesoHanc Z°. MaMepeHHs NpPOBOAMIMCEH
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NpU 3HEPTUsX CTOJKHOBeHHH oT 4,23 mo 4,36 I'sB. Macca HoBoro
pesonanca cocrasaser (4023,9 +4,4) MsB/c?. Takoe 3HaueHHe Mac-
Chl MO3BOJIAIET MPEANONOKHUTb, uTo Z0(4020) siBAsieTcs HelTpaIbHBIM
M30CMMHOBBLIM MAPTHEPOM 3apsKeHHOro pesoHaHca Z+ (4020).

B Hacrosiiee Bpemsi Macca T-/1€NTOHA H3BeCTHa C OTHOCH-
TeNbHOH TOYHOCTBIO OKoMo 1074 uTo 3HauMTeNBHO XYXKe, yeM
AN IPYTHX 3apsxKeHHbIX JenToHoB (4 - 10710 mna snektpona
u 2,5-107% nna mioona). VsMepeHHe MacChl T-JENTOHA BHIMOJ-
HeHo B 3KcrnepumeHTe BES-III Meromom moporoBoro ckaHupoBa-
HUA. Dblio mosydeHo cienymoollee 3HaueHHe MacChl T-JelTOHA:

M, = 1776,911013 MsB/c?. Tounocth Toro pesyabrata BES-III
MPaKTUYeCKU He YCTyMNaeT BCEM BMeCTe B3STBHIM IPeKHHM H3Me-
peHUsiM (TIpeKHUH CpPeTHEMHPOBOH pe3y/abTaT CcoCTaBasn M7 =
= (1776,82 +0,16) MaB/c?).

e Ablikim M. et al. // Phys. Rev. Lett. 2014. V. 112. P.022001.

o Ablikim M. et al. // Ibid. P. 132001.

e Ablikim M. et al. // Phys. Rev. D. 2014. V.90. P.012001.

B 2014 r. B sxcnepumente COMPASS (SPS, LIEPH) ¢ yuactuem
cneunanuctoB OMAHN nposoauscs metonndyeckuil Ha6Op OAHHBIX 110
u3MepeHuto npouecca Jpenna-fdHa ¢ nydykoMm NHOHOB C 3Hepruey
160 I'sB u ¢ monsipusoBaHHO# BONOPONHON MHIIEHBIO.

B ¢eBpane u oktsibpe B 3akcrnepumente COMPASS npouwiu
TECTOBble MCIBITAHHS MOLYJNeH 3/JeKTPOMarHUTHOTO KaJlopUMeTpa
ECALO Ha 3/1eKTPOHHOM MyuKe ycKopuTesJbHOro Kommiekca ELSA
(BouH, T'epmanus) u yckoputens PS (LIEPH, 2Kenesa). [Tonyuen-
Hble pe3y/JbTaThl MOKa3a/ju, 4TO MOLY/b KaJOpUMeTpa H CHCTeMa
CUMTBIBaHMS, OCHOBaHHAs Ha JIaBUHHBIX AHOAAX, MOJHOCTBIO YOBJIe-
TBOPSIIOT TPeOOBAHUSAM, HEOOXONHUMBIM AJS1 U3MepPeHUN 00001eHHbIX
MapTOHHBIX pacrpesie/ieHuH.

o COMPASS Collab. CERN-PH-EP/2014-109 hep-ex/1405.6377,

sub PRL.

e COMPASS Collab. CERN-PH-EP/2014-180 hep-ex/1407.6186,

sub PLB.

e COMPASS Collab. CERN-PH-EP/2014-247 hep-ex/1410.1797,

sub NIMA.

B 2014 r. rpynmoit OHMAUN B 3xcnepumente CMS (LHC,
LHEPH) 6bina 3aBepuieHa o6paboTkKa W aHa/ M3 JAaHHBIX CEaHCOB
2011-2012 rr. nns npoueccoB [penna-fHa ¢ poxneHweMm mnap
MIOOHOB. Bblnn noarBepxxaeHbl npenackasanuss CTaHZapTHOH Moaesu
(CM) B3aMMOIEHCTBUSI 3JEeMEHTapHBIX YacCTHI[ B HOBOH 006J1acTH
SHepruH, W BBINOJNHEHbl MOUCKHU CUTHAJOB (DU3HKH 32 pamkamMu CM,
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B YaCTHOCTH, CYLIECTBEHHO yBeJM4YeH HMKHHUH Ipenes Ha Maccy
HOBBIX KaJHUOpOBOUHBIX 6030HOB (1m0 ~ 2,7 T3B). Ilpomomxkanock
u3yuyeHHe cBOHCTB 6030Ha Xwurrca. beiia yrouneHa macca v apyrue
€ro XapaKTepUCTHUKH, MO3BOJIMUBILHE CAEJATh BEIBOA O HENPOTHBOpE-
YUBOCTH OTKpPbITOro 6030Ha 6030Hy Xurrca CM. Tloucku penkux
pacrnanoB 6030Ha XHIrca Jaju OTpULLATe/IbHBIH pe3yJbTar.

e CMS Collab. Measurements of the Differential and Double-
Differential Drell-Yan Cross Sections in Proton-Proton
Collisions at 8 TeV. CMS-PAS-SMP-14-003 (submitted).

o Kononaanurkos B.D. u dp. HeonpeneneHHOCTH CeYeHHS POXK-
neHusi mpoueccoB J[lpenna-fgHa mpu CTOJIKHOBEHHH MPOTO-
HoB #Ha LHC // Tlucema B DUAM. 2014. T.11, Ne6(198).
C.1122-1133.

e Jlanés A.B. Pesynbrathl Koasnabopauuun CMS: 6030H Xwurrca
¥ MouckHu HoBoU ¢uauku // YOH. 2014. T. 184. C.996-1004.

B skcnepumente DSS, mpoBomuMoM Ha BHYTpeHHeH MHUILEHH
Hykjaorpona (JI®BD OUSHM), nmonydeHsl aKcrepuMeHTaNbHble NaH-
Hble 0 YTJIOBOH 3aBUCHMOCTH CeueHHs yIPyroro NeHTpOoH-NMPOTOH-
HOTO paccesiHUsl pU 3Heprusix pedtpona 1 u 1,8 I'3B.
[TonyueHsl 3KcrepuMeHTaJ/IbHblEe NaHHble AJS peakLHH pasBaja
NeHTpOHa C NeTeKTHPOBaHHEM [BYX MPOTOHOB MPHU 3HEPrMH IMyyKa
neritpoHoB 400 M3B B pas/uuHbBIX KHHEMATUYECKHUX KOH(UTYPALUIX
B KOMIJIaHAPHOH FeOMeTPHH.
[IpenBaputesibHble pe3y/abTaThl MOKa3aHbl Ha MeXIYHapOIHbIX
KoH(pepeHuusx «Meson-2014», «KRNP-2014» u «IBSHEPP-XXII».
B pamkax pesnsiTUBHCTCKOH MoOJesNH MHOTOKPAaTHOTO paccesiHUs
BbIIIOJIHEHBl TeOpeTHYeCKHe pacueThl /sl UHTepHpeTaluy MOoJaydyeH-
HBIX 9KCTI€PUMEHTA/IbHBIX AaHHBIX M0 IeHTPOH-TIPOTOHHOMY YTIPYTO-
My paccestHUIO NpH 3Heprusx aeitpona 880-2000 MsB, u nosyueHsr
Mpe/iCKa3aHusl 10 aHaJM3UpyloWMM crnocobHocTam Ay, Ay, Ay
u A,. peakuuit dd — >Hp u dd — 3Hen npu sHeprusx neHTpoHOB
200 u 270 M>B.
e Kurilkin P.K. et al. Investigation of the Deuteron
Short-Range Spin Structure at Nuclotron // Proc. of the
XV Advanced Research Workshop on High Energy Spin
Physics (DSPIN-13), 8-12 October 2013, Dubna, Russia /
Ed. by A.V.Efremov, S.V.Goloskokov. Dubna: JINR, 2014.
P. 235.

e Ladygina N.B. Spin Effects in the dd — 3Hen Reaction
at Intermediate Energies // Phys. Part. Nucl. 2014. V.45.
P. 187-189.



PeastuBucrckas sigepHas ¢pusuka

B askcnepumenTtax Ha ycraHoBke NA61 (SPS, ILLEPH) npu
aKTUBHOM yuacThd ¢usnkoB u3z OHNIAM nonydeHnbl ykazaHus Ha
CYL1eCTBOBAaHHE KPUTHUECKOH TOUKU sIIepHOH MaTepuu. IDTHU [aH-
Hble KpaliHe Ba)KHbl Kak JMJs TEOPUH CTPOEHHUS SJIepHOH MaTe-
pUM, TaK M C TOYKH 3peHHs NajbHEHIIUX NPaKTHYECKUX MpUMeHe-
HUH. Marepuss B 00/aCTH KPUTHUYECKOHW TOYKM [OOJKHA 00/anaTh
YHHKaJbHBIMM CBOMCTBAaMH, KOTOpble MPEACTOHUT JeTaJbHO HCCjle-
JI0BaTbh.

e Stefanek G. (NA49 and NA61/SHINE Collab.) // Nucl.

Phys. B. Proc. Suppl. 2014.

[pynna OHWSH, yuacteyiomass B npoekte STAR nHa kosnaii-
nepe RHIC (BNL, CIIA), npuHuMaeT aKTHBHOE ydacTHe B aHa-
JiM3e NAHHBIX 110 U3MEPEeHHIO MOJSIPU3alUU aHTUKBAPKOB B NIPOTOHE.
OKCIepUMEeHT MPOBOAMJCH B CTOJNKHOBEHHSX MPOAOJBHO-NOJSPHU30-
BaHHbIX NpoToHOB mpu 3Hepruu 0,5 Ts3B B cucreme ueHTpa macc.
PeructpupoBasnoch poxpaeHue W-0030HOB B aHHUTUJSLHAH KBap-
Ka M aHTUKBapKa, THUIBl KOTOPBIX OINpeNessiJMCh MO 3HaKy 3apsi-
na W-6o030Ha. [IpoBeneHHBIN aHa/nM3 OKa3aJ HaJUuHe CYLIECTBEH-
HOH acHMMMeTpHH, YKasblBaloUleHd Ha AOMHUHHPOBAHHE IMOJSPU3aALUN
U-aHTHKBapPKOB.

e Adamczyk L. et al. (STAR Collab.) // Phys. Rev. Lett. 2014.

V.113. P.072301.

Konnexktus ¢usukos OWAHM, yuacTBywomuii B 3KcrepuMeHTe
ALICE (LHC, ILLEPH), npomomxan uccienoBaHue (eMTOCKOMHYEe-
CKUX Koppessiuni Boze-diiHITelHa 15 nap 3apsixKeHHbIX K -Me30-

HOB (K Ko,), 0oOpasylolluxcs B TMPOTOH-MIPOTOHHBIX CTOJKHO-
BeHUsiXx npu sHepruu 7 T3B. Tako# aHanu3 mno3BoJiseT H3ydyaTh
NpPOCTPAHCTBEHHO-BPEMEHHble  pa3Mepbl  HCTOUHHMKOB  HCIyCKa-
HHUSl 3JeMeHTapHbIX yacTUL. [/1aBHasg 0COOEHHOCTb BIIEpBbIE
MOJNYYeHHBIX pe3yJabTaToOB — Ppe3KHH pocT pasMepa HCTOYHHMKA
(Riny) C yBeJqMYeHHEM IOTMepPeyHOH Macchl mapel (mg) mpH
caMblX MaJsblX 3HaueHUsIX 4Hcaa 00pasymolIuXcs 3apsKeHHbIX
yactTull (Ng,) W oOpaTHasi 3aBUCHMOCTb TMpU OOJBIIUX 3Haue-
HUAX Ng,. YMmeHblieHHe Riy,, C POCTOM Mg XapakTepHO [Jis
A—A-CTONKHOBEHHH U TeOopeTHYeCKH OOBSCHSETCS KOJJNEKTHBHBIMU
3p¢peKTaMu IMOTOKOB 4YaCTHL I[P  CTOJKHOBEHHH OOJBLIOrO
KoJinyecTBa HYKJIOHOB. [lomo6Hast kapTHHAa B p—p-CTOJKHOBEHHUSX
TMOATBEPKIAeT TeopeTHUYecKHe MPEeANOoJoKeHHs O BO3MOMKHOCTH
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MPOSIBIEHHsT KOJEKTUBHBIX 3((eKTOB HA KBapK-TJIIOOHHOM ypPOBHE
TPH B3aMMOJEHCTBUH 3JeMEHTaPHBIX YaCTHL[ C JOCTATOUYHO GOJBIINM
3HaueHueM Ng,.
e ALICE Collab. Charged Kaon Femtoscopic Correlations in
pp Collisions at /s =7 TeV // Phys. Rev. D. 2013. V.87.
P.052016.

OcHoBHasi ¢usuueckass 3amada skcrnepumeHta DOA3A —
M3ydyeHHe TIOBeleHUsl TOpsSYUX siIep, IHEPrus BO30YKAEHHS
KOTOPBIX CpaBHHMa C mpenesbHo nomycTumoit (~ 50 % ot aHeprun
cBsi3W szapa). B ceancax Ha mnyukax HykJgotpoHa (OHAN)
MpoBeleHbl M3MepPeHHs BPeMEHHOH IIKaJbl [Js sIepHOH MYJIbTH-
¢parmeHTanuu B peakuuud d + Au npu sHeprun 4,4 [3B. Ona
npoucxonuT uepe3 (100 + 15) ¢m/c nocsme coymapeHuss mydyka
C MHIIEHbl0. DTO BpeMs YXOAUT B OCHOBHOM Ha paclIHpeHHe
fnpa Mo JeHCTBHEM TemaoBOro naejeHus. [losyueHHBIH pe-
3yJbTAT Ba)KeH [/ MOHUMAaHHWS NIHUHAMHUYECKHX CBOHMCTB ToOps-
YUX Sifep.
e Kaprnayxos B. A. u dp. CBoUCTBa TOPSTYMX 71eD, BOSHUKAIOIIUX
B COYLApeHHUSX JIETKUX PEeNATHBHUCTCKUX HOHOB C TSI’KEJbIMH
mutensamu // dP. 2014. T.77, Ne1. C. 120.

o Krupka J. et al. Electrical Properties of Deuteron Irradiated
High Resistivity Silicon // Nucl. Instr. Meth. B. 2014. V. 325.
P.107.

Pu3znKa TIKeJbIX HOHOB

B OUMAU Bnepsbie mpoBeneHb UCCAeNOBaHUS HauboJjee JIErKUX
H30TOMOB (DJIepOBUS (CBEPXTSIKeNbIH 3aJeMeHT 114) ¢ MaccoBbIMH
yucaaMu 284 u 285, a TakXKe NeTasbHO H3MepPEHbl pPagvOaKTHBHbIE
CBOMCTBA emle NATH jgodepHux sgep: 201Cn, 277Ds, 273Hs, 269Sg
u 26°Ri. B pesysbTare NMpoBeIEHHBIX 3KCTEPUMEHTOB GblLIM OINpe-
JleJIeHbl BEPOSITHOCTH 06pa3oBaHUsl 3THX H30TONOB MPH CJAHUSHUU
yckopennbix uactul “8Ca ¢ aapamu 23%Pu u 240Pu. ITagenue Bpe-
MeH XHM3HH u30TomoB (uaeposus oT 2 ¢ (*®FI) mo 2 mc (*4Fl)
M BeposiTHOCTed WX obpasoBaHus Gosiee yeM B 20 pa3 yka3wiBaer
Ha CHHXXeHHe CTaOUJbHOCTH 3THX Silep MNPH yHaJeHWH OT Maru-
4ecKoro 4yucia HeHTpoHoB 184, 4TO MO3BOJISET OUEPTUTH TPAHUILY
00/1aCTH CBEPXTSKeJbIX 3dJeMeHTOB. PaGora BhimosHeHa B O6benu-
HEHHOM HHCTUTYTE SIIEPHBIX HCCJENO0BaHUH COBMECTHO C YYeHBIMHU
u3 CIIA.
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Kapra u3oTtonoB HanboJsiee TSXKeJbIX 3J€MEHTOB (yKa3aHbl MPHUHSAThbIE CHM-
BOJIBI 3/IEMEHTOB HMJH WX aTOMHble HOMepa, MacCOBble 4YMCJIa siiep H
nepuosl nosypacnazga). CHHUMH KBaLpaTaMy MOKa3aHbl ifpa, CUHHTE3HPO-
BaHHble B jlabopaTopusix [epmanuu u dnonuu, kpacHsiMd — B [yGHe (PD),
GeibIMH — siipa, UCC/EIOBAHHbBIE B HALIKUX ONBbITax. [IyHKTHPOM OTMEUeHbI
Maruyeckue uucaa npotoHoB (114) u HeiitpoHoB (184) nsst cBepxTsixke-
JIBIX SiTEp

e Rykaczewski K.P. et al. Connecting the “Hot Fusion Island”
to the Nuclear Mainland: Search for 283284285F| Decay
Chains // Proc. of the 2nd Conf. on “Advances in Radioactive
[sotope Science” (ARIS2014), Tokyo, Japan, June 1-6, 2014
(submitted).

e Shumeiko M.V. et al. // Proc. of the VII Intern. Symp.
on EXOtic Nuclei (EXON-2014), 8-13 September, 2014,
Kaliningrad, Russia (to be submitted).

B 2014 r. mpomo/XXUJIHCh TeCTOBblE 3KCIEPUMEHTH Ha MOJEp-
HusupoanHoMm cemnapatope SHELS. H3wmepsiince KoapduuueHTH
TPAHCIIOPTUPOBKH Siiep OTHAYM, CHHTE3UPYEMbIX B peaklHsiX ¢
MmyuyKaMu 22Ne, 40Ar, 48Ca u °OTi [I1,2]. BriepBbie HCMoJb30BaJICs
HOBBIH MHOroCTpUNoBbiH (128 x 128 crtpunoB) neTekTop GOJBILIOH
niomand (10 x 10 c¢m). DKcnepUMeHTaJbHO MOATBEPXKAEHO
yBeJIMUeHHe TPAaHCMUCCHU siIep OTHAYd KaK MHUHHMYM B JiBa pasa.
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Cnektp a-pacnaga 2?°Th. [Tk B creKTpe COOTBETCTBYeT COCTOSIHUIO 27

B skcrepumente ¢ myukom 22Ne [eTa/bHO H3yda/uch CBOACTBA pac-
nana uzotona 224U, CHHTe3MPOBAHHOTO B PeaKIHH TOJHOTO CIHSHHS
22Ne + 206ph — 224U + 4n, u cBoiicTBAa MOYEPHHX MPOLYKTOB €ro
pacnana [3]. Ha pucyHke mpencTtaBsieH CIEKTp, IeMOHCTPUPYIOLINN

HOBYI0 Moy anb(a-pacnana Ha 2+-yposenn 220Th.

JlomoMHUTEIBHO € HCNOJb30BaHHEM KOMOMHUPOBAHHOH 3JieK-
TPOH/TaMMa-ClIeKTPOCKOIIMK  HMCCJIEIOBAJICS  pacrajg — H3oMep-
Horo cocrosuus 8T B 219Ra wu ToHkas cTpykTypa pacmama
usorona 22! Th.

B skcnepumentax ¢ TskenpiMu HoHamu “8Ca u 0Ti msyuammcn
CBOHCTBA CIOHTAaHHOrO nefeHus usotomoB 200292254No u 256Rf ¢
IpUMeHeHUeM HeHTPOHHOro JeTeKTopa B (OKaJbHOH IJOCKOCTH
cenaparopa SHELS. Hcnonb3oBanuch peakiuu MOJHOTO CAWSHHUS

48Ca+204’206’208pb —>25O'252'252N0+2n, 50Ti+208Pb —>256Rf—|-2n.
Boinu 3apeructpupoBanbl 6osee 1500 COOBITHE CMOHTAHHOTO H30-
Tona 250Rf.

1. Epemurn A.B. u Op. IlepBrle 3KCNepyMeHTa bHbIE TECThl MO-
nepuusupoBanHoro cemnaparopa BACUJIMCA // Tlucbma B
OUA4. 2015. T. 12, Ne 1.

2. Epemun A.B. u Op. DKcniepuMeHTa/bHble TECTbl MOIEPHHU3HU-
poBanHoro cenapatopa BACUJIMCA (SHELS) c¢ wucnosb3o-
BaHHeM yCKopeHHBIX HOHOB °°Ti // IMucema B DUAL. 2015.
T.12, Ne 1.

3. Lopez-Martens A. et al. Fine Structure in the Alpha Decay
of 224U // Eur. Phys. J. A. 2014. V.50. P. 132; DOI: 10.1140/
epja/i2014-14132-8.
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HeilitponHas sinepHas (pusuka

B HeATpOHHOH (pU3KKe HY>KHBI OTpakaTeJu Kak A5 HeATPOHHBIX
NY4KOB, TaK U A9 3(p(heKTUBHBIX UCTOUHHKOB HEHTPOHOB. B naHHOH
paboTe pacCMOTPEHBl OTpPaKalllMe CBOMCTBA MaTepHAJ/IOB, COCTOS-
IIUX M3 HAHOYACTHL Pa3JU4YHOH (OpPMBI: C(PepuuyecKOd W LHUJWH-
npudeckod. CrolIHble MaTepHasibl XOPOIIO OTpaxalT HEHTPOHHbIE
Ny4Ykd JHO0 B OYeHb Y3KOM 0O0JaCTH MaJblX 3SHEPrud Mopsaka

~ 1077 3B (ckopocTH ~ 5 M/c), JM6O NPH TEIJIOBEIX 3SHEPrUAX
nopsinka ~ 0,025 3B (ckopoctu ~ 2200 m/c). B mnocnennee Bpe-
Msl B HEHTPOHHOH (hH3UKe OJ/51 OMOJOTMM W HHAYCTPHH OKa3aJ/uCh
BOCTPe6OBaHbl XOJMOAHbIE HEeHTPOHE ¢ HeprusaMu ~1077-10"% 3B
(ckopoct ~ 10—500 m/c). HaHooTpaxkaTesnu, Kak IOKa3aHO Ha
PUCYHKe, OKa3blBalOTCsl CaMbIMHM 3((EeKTHUBHBIMU 110 CPaBHEHHIO CO
BCEMH H3BECTHBIMH IO CHX MOP.
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1
0 100 200 300 400 500
v, M/c

Koadduunent orpaxenusi R(v) OT MOPOLIKA TOMUKHON 3 CM, COCTOSILIETO
u3 pauHHBIX (1) (@ = 1000 HM), KopoTKHX (2) (a = 10 HM) HaHOCTEDXKHEH
¢ paauycom p = 10 um npu napamerpe norsomenus C = Cy = 6,28 - 1077;
3,4 — 10 e, uto 1, 2, Ho npu C = C, = 5,2-10~*

o lMenamosuu B. K., Hecsumesckuti B.B. // AD. 2014. T.116,
Ne2. C.100-107.

Cpenn MHKpPOOPraHM3MOB LIMaHOOAKTEPUH TMpPeCcTaBJsiioT 60Jb-
LIOK MHTepec MJIS MOJY4YeHHs HAaHOYACTHL, TaK KaK OHH SIBJSIOT-
Csl TMOTEHIHAJbHBIMA MCTOYHHKAMH HOBBIX METAbO0JHTOB, HUMEIOIIHX
Gosbllloe 3HaYeHHe B OHUOTEXHOJOTHM M MpOMbILINeHHOCTH. Jlas
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pa3paboTKH HETOKCHYHOIO, 9KOJOTMYeCKH UHUCTOr0 MeToja MoJyuye-
HHUS HaHOUYacTHLl cepeOpa HCIOAb30BaIM LHaHoOakTepun Spirulina
platensis u Nostoc linckia. Hanouyactuupl cepebpa HccienoBaNu
C TIOMOIIBbI0 KOMIJIEKCA ONTHYECKUX M aHAJUTUYECKUX METOMOB.
B yacTHOCTH, NMHAMHUKY HakomJeHHs cepebpa 6GuomMaccol nMaHoOak-
TepUH M3yuasud MeTOLOM HeHTPOHHOIO aKTHBALMOHHOI'O aHa/lH3a Ha
peaktope MBP-2 OUSN. Pororpadun, nosyueHHble € MOMOLIBIO
pacTpoBOro 3JEeKTPOHHOrO MHUKPOCKOMNa, MoKasaJjHu, 4To Mpolecc 00-
pasoBaHUsl HaHOYyacTHL[ cepebpa LHaHOOAKTEPUSIMH C pa3MepamMu
10-80 HM TNpPOMCXOOUT BHEKJETOYHO, YTO OUeHb Ba)KHO C TOY-
KW 3peHUsl UX AanbHelilero npuMmeHeHus. [losydyeHHyio Guomaccy
MOKHO HCIIOJIb30BaTh KakK B IPOMBILIJIEHHBIX, TaK ¥ B MeAHLHH-
CKUX LeJsX.

P3OM-dororpaduu Nostoc linckia (a) u Spirulina platensis (6) ¢ HaHOua-
cTHLIAMM cepebpa

e Cepoi L. et al. // Canadian J. Microbiol. 2014. DOI:
10.1139/¢jm-2014-0450.

JIns OLleHKHM 3KOJIOTMYECKOTO COCTOSIHUSI MPUOPEXKHBIX BOMHBIX
sKocucTeM YepHOTro Mopsi B KauecTBe GMOMOHHUTOPOB ObIIU BbIOpPAHBI
6ypble Bomopocnu pona Cystoseira ¥ (UTOMJIAHKTOH, KOTOpbIe
CMOCOOHBl HaKal/MBaTh MakKpO- M MHKPO3JEMEHTBl B BBICOKHMX
KOHIIeHTpaLUsX.

BrnepBeie mssi ucc/eqyeMOro perioHa ¢ MOMOILLbIO HEHTPOH-
HOI'0 aKTHUBALMOHHOTO aHa/M3a orpejeseHbl KOHLEHTPalUH NopsaKa
45 37eMeHTOB B M3yuaeMbIX o6pasuax. AHa/n3 MoJyuyeHHbIX JaHHbIX
TI03BOJIKJT BBEISIBUTH aKBaTopud CeBacTOMOJBbCKOTO PErHoHa C MOBbI-
LIEeHHOH aHTPOIOreHHOH Harpyskoi 1 akBatopuu KpeiMa ¢ BbICOKMMH
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KOHLEHTPALUSIMHU 3J€EMEHTOB TEPPUTE€HHOTO MPOUCXOXKAEHHUS H3-3a
0COOEHHOCTEH r'eosIOTMYeCcKOTo cTpoeHHust nodepexbsi [1]. Doy BbI-
JlesleHbl TPYTIBl 3/]eMEeHTOB ¢ Pa3HBIMM MCTOYHHMKAMM HUX MOCTYIJe-
HUS B (PUTOMJAHKTOH (C aTMOC(EpHBIMH OCaJKaMH, TepPUTeHHBIM
CTOKOM, aHTPONOreHHBIMH cOpocamu) [2]. Bnepsbie mas uccrenye-
MOI'O perdoHa orpejeseHbl ()OHOBble KOHLEHTPALHUU MaKpo3JeMeH-
TOB, TSI?KEJIBIX METAJ/JIOB MU MBILIbSIKA B BOAOPOCsAX, OTOOPAHHBIX B
npubpeKHOH 30He OXpaHseMblX MOPCKMX akBaTopuil KpbiMa, n naHbl
HayyHble peKOMeHallUH 110 X UCI0/Nb30BaHUIO B KayecTBe GHOMOHHU-
TOPOB BOAHBIX 3KocHcTeM [3]. TlosyueHHble pe3ynbTaThl MOTYT OBITH
MCIOJIb30BAHbl JJIS JOJTOCPOYHOTO MOHHUTOPHHIA 3IKOJOTHUECKOro
cocTosiHUs akBaTopuil Kpbima.

1. Kravtsova A., Milchakova N., Frontasyeva M. // Ecological
Chemistry and Engineering S. 2014. V.21(1). P.9-23.

2. Nekhoroshkov P.S. et al. // Am. J. Anal. Chem. 2014. V.5.
P.323-334. http://www.scirp.org/journal/ajac;
http://dx.doi.org/10.4236/ajac.2014.55040.

3. Kpasyosa A.B., Muavuakosa H.A., @Pponmacvesa M.B. //
dKocucTeMbl, UX ontuMmusauus u oxpana. 2014. T.10.
C. 146-158.

duszuka KOHJACHCHUPOBAHHBIX Cpel

HHuTepmeTannuael peiko3eMenbHbIX MeTaIoB U Kobanbra R—Co
JEMOHCTPUPYIOT IIUPOKUE CIEKTP WHTEPECHBIX (DU3UUECKUX SIBJIe-
HUH, MEepCreKTUBHBIX [/ WX MCIOJAb30BAaHHS B KayecTBe Mare-
pHaJioB A/l MOCTOSIHHBIX MArHHUTOB, 3JIEMEHTOB YCTPOUCTB 3J€K-
TPOHUKHM M OXJIQAUTENbHOH TEeXHUKH. BO3MOXHOCTH yrpaBJeHHs
CBOMCTBAMH MNaHHBIX MaTepuasoB (HampuMep, MarHUTHBIM T0JIEM)
OTIPENeNISIIOTCS KOpPeaslued MexX1y HaMarHWYeHHOCTSIMU TMOJpelle-
Tok R 1 Co.

HefiTpoHHble HccieoBaHUS aTOMHOH W MarHUTHOH CTPYKTYpHI
coenunenuii RCoy mpr Bapuauuu TepMOAHHAMHUECKHUX TapaMeTpPOB
MoKasaJjy, 4TO BBICOKAsl CTEMeHb KOPPENsIUUA peasu3yeTcss B COeNH-
HEeHHAX C BHYTPEHHHM MAarHWTHbBIM TosieM R-mopperieTku, npeBbl-
LIAIOILIMM OMpelesieHHOe KpUuTHuecKoe 3HaueHue He, ~ 75 Ta, a nas
coenvHeHu# ¢ H < H. HabJogaeTcss HECOTJIaCOBAaHHOEe IIOBeIeHHe
HamarHuueHHocTed nonpemietok R u Co. [lonydyeHHble pe3ynbraTh,
JIOTIOJTHEHHbIE TEOPETUUECKUMH pacueTaMu, T03BOJIUJIN YTOYHUTD CO-
BpeMeHHbIe TIPeCTaBJIeHUs 0 MexaHu3MaxX (DOPMUPOBAHUS MarHHUT-
HBIX CBOWCTB JNAHHBIX MaTEpHAJIOB.
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TemnepaTypHble 3aBUCUMOCTH HaMarHudeHHocTed moxpeutetok Er u Co B
ErCog mpu pas/iv4HbIX 3HAUEHHUAX AABJEHHUS, HJJIOCTPUPYIOLLHE UX He3a-
BUCHMOe ToBefieHMe. Ha BcTaBkax IoOKasaHbl OapuyecKue 3aBUCHUMOCTH
temnepatyp Kroopu noppemerok Er u Co U XxapakTep MarHWTHOrO yHOpsiio-
YeHHUSs] B 9THX COeNUHEHUSX

e Burzo E. et al. // J. Alloys and Compounds. 2014. V.584.
P. 393-401.
e Kozlenko D.P. et al. // Sci. Rep. 2014 (in consideration).

OpnHo#t u3 HauboJsiee aKTyaJbHBIX Hay4yHBIX 3ajad SIBJSETCS CO-
3IaHHe HOBBIX (PYHKLHOHAJIbHBIX MaTe€PHUaJOB, MO3BOJSIOUINX YIyd-
IIUTh XapaKTEPUCTUKH W IKCIyaTallMOHHble CBOWCTBA JINTHH-UOH-
HBIX Tepe3apsiKaeMblX UCTOYHUKOB Toka. 1y 3TOH Lesd BaXKHBIM
SIBJISIETCS MOJy4YeHHe HH(popMauuu 06 M3MEeHEeHHSX MHKPO- U KpH-
CTaJIINYeCKOH CTPYKTYPHI, B TOM 4HcJe B npolecce paboThl aKKyMy-
asaropa. HccienoBaHue CTPYKTYPHOTO TOBENEHHUS] HOBBIX 3JEKTPOM-
HBIX MaTepwajioB Ha ocHoBe MomuduuupoanHoro LiFePO, nemo-
CPeICTBEHHO TPH 3apsifie U paspsijie aKKyMyJIsiTopa, a Takke B CTa-
IMOHAPHBIX YCJOBUSX ObIIO MpoBelneHo Ha nudpaxktomerpe PJIBP
peaktopa VIBP-2. B pesysbraTe 3KCIEPUMEHTOB METAJbHO H3yUeHHI
(ha3oBble Mepexojbl, MPOUCXOMSIINE B JMEKTPOAAX HENOCPEACTBEHHO
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DBOJIIOLUS HEUTPOHHBIX TU(DPAKLUOHHBEIX CIIEKTPOB, MOJYyUEHHBIX B JKCIIe-
pUMEHTe 110 HCCJIEL0BAHUIO PabOTHl 3JEKTPOLOB B aKKYMYJISTOPE HA OCHOBE
LiFePOy4 ¢ no6aekoit V. CrnipaBa npuBeneH rpapyk H3MeHeHHs MOTeHIHaa
B MIpOLeCCe 3apsiAKH—Pa3psIKH aKKyMyJsiTopa

B XOJle LIMKJIOB 3apsila—paspsiia U UAeHTH(OULIUPOBAHBI CTPYKTYPHbIE
MPUYMHBl ylydlleHUs: UX Xxapakrepuctuk. Monudukauus LiFePOy
C TIOMOILbI0 N06aBKH BaHAAMs CHOCOOCTBYET YJIYYIIEHHWIO MPOBOAHU-
MOCTH 3a CYeT yMeHblIEHHS pa3Mepa KPHUCTaJJIMTOB, a He 3a CUeT
3aMellleHHs] BaHAaHeM JPyTHX HOHOB B KPHUCTAJNJINYECKOH CTPYKType
MCXOIHOTO KaTOIHOTO MaTepHasa, Kak MpearnoJarajoch paHee.

e Bobrikov I.A. et al. // J. of Power Sources. 2014. V.258.

P. 356-364.
e baraeypos A. M. u dp. // Yenexu xumuu. 2014, T.83. C. 113.

PAIUAIIMOHHBIE H PATHMOBHUOJIOTHYECKHE
HCCJIIEJOBAHHA

[IpoBeneHo cpaBHHTeJIbHOE HCCJAEN0BAHME HHAYKLHUM U penapa-
LHH KJIaCTeg(I)-IbIX nByHuteBbix paspoiBoB ([AP) IHK npu pefictBun
~v-kBaHTOB °°CO M YCKOPEHHBIX TsiKeJbiX HOHOB. [lokaszaHo, uTo
npu obaydennn uoHamu !B (JIID ~ 135 ksB/mxm) AP JHK
(opMHUPYIOTCS BIOJb TPeKa MPOXOXKAEHHUS YaCTHLBl, B TO BpeMs Kak
npu y-00/MyUeHHUH MOBPeXKAEHHs PABHOMEPHO paclpefieieHbl B sape
knetku. Jefictere uoHoB !B uHmyuupyer (opMHpoBaHHe TsKe-
JbiX KJacTepHbix nospexxaeHud JIHK, pemapauus xotopsix 3amen-
JIeHa 10 CpaBHeHHIO ¢ ~-ob6aydeHueM (puc.a). OOGaydyeHHe HOHa-
mu !'B npuBomMT K (pOPMHPOBAHHIO B TPH pa3a OGOJbIIET0 KO-
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a) Busyanusauusa AP JHK B sgpax ¢ubpo6macToB ¢ HCMoJb30BaHHEM
MeTola HMMYHOIIUTOXHMHUECKOr0 OKpalinBaHus. 6) KuHetnka gpopMuposa-
Hust ¥ snumuHaiuu hokycos YH2AX/53BP1 (rucron yYH2AX u penapauu-
onnbit 6enok 53BP1 — maprepst JIP JJHK) npu neiicteun vy-xantos Co
¥ yCKOpeHHBIX HOHOB !B

audyectBa (okycoB YH2AX/53BP1 mno cpaBHeHHIO C ~y-KBaHTaMH.
MakcumManpHbld BeIXOH (DOKYCOB mocie y-o6JyueHus HabJrofanu
yepe3 | 4 mocTpaananlioHHON HHKYyOauuu Guépo6aacToB, U GobIIAS
4acTb (QokycoB (~ 75 %) snuMuHHUpoBasnach B TedeHue 4 4 (puc. ).
B kJeTKax, 06/yu4eHHbIX HOHAMU || B, HauGoJbUIHi BLIXON (hOKYCOB
~vH2AX/53BP1 peructpupoBanu uepe3 45 MHH MOCTPaAHaLlMOHHOM
MHKy6anuu. B otiindne oT y-KBaHTOB B KJeTKax, 00/MyUeHHBIX YCKO-
pEeHHBIMH HoHaMH !B, uepes 4 u Ko/IMuecTBO (hOKYCOB YMEHbIIAJIOCH
Ha 32 %. dmumuHauuo 68 % (okycoB Hab/0IaNH TONBKO Yepe3 24 u
nocTpaarallMOHHOH HHKy6anuu. Padorta BblMo/HeHa ¢ LeJ/blo U3yde-
HUS MeXaHM3MOB NEHCTBUS TSKEJBIX 3apsi2KEHHBIX UYaCTHLl KOCMH-
YeCKOTro NPOUCXOXKIEHHUs Ha OMoJorHyeckre 0ObeKTbl — KJIOYeBOH
npo6JieMbl KOCMUYeCKOH paguoOHOOTHH.
e JeZkovd L. et al. Function of Chromatin Structure and
Dynamics in DNA Damage, Repair and Misrepair: ~-Rays
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and Protons in Action // Appl. Radiat. Isot. 2014. V.83.
P. 128-136.

Falk M. et al. Primary and Secondary Clustering of DSB
Repair Foci and Repair Kinetics Compared for ~-Rays,
Protons of Different Energies, and High-LET 20Ne TIons //
J. Radiat. Res. 2014. V.55. Suppl.1. P.i79-i80. DOI:
10.1093/jrr/rrt210.

Falk M. et al. Chromatin Differentiation of White Blood
Cells Decreases DSB Damage Induction, Prevents Functional
Assembly of Repair Foci, but Has no Influence on
Protrusion of Heterochromatic DSBs into the Low-Dense
Chromatin // J. Radiat. Res. 2014. V.55. Suppl. 1. P.i81-i82.
DOI:10.1093/jrr/rrt194.

Falk M. et al. Primary and Secondary Clustering of
DSB Repair Foci and Repair Kinetics Compared for
y-Rays, Protons of Different Energies, and High-LET *°Ne
Ions // J. Radiat. Res. 2014. V.55. Suppl. 1. P.i79-i80.
DOI:10.1093/jrr/rrt210.

HpOIlOJI}KeHO HCC/e0OBaHHe aHaJ/Hu3a peaklUWH CUHTe3a XHUMHYe-

CKHX

coenvneHudt us dopmamuna NHoCOH (mpomykra rupposusa

HCN) npu neiictBuu nanyuenuii ¢ pasHoit JI[19. Peakuuu cuHTesa
OCYLUIEeCTBJSNUCh NPU 00JyYeHHH YCKOPEHHbIMH NPOTOHAMH M HOHa-
mu 'B u 12C B mpucyTcTBMM KaTaaM3aTopoB, MOMyYeHHBIX U3 MeTeo-

pUTOB

Pa3JUYHBIX KJacCCOB. Ha ocHOBaHUU BHINOJHEHHBIX IKCIlepu-

MEHTOB CHleJIaH BBIBOJ O TOM, YTO B CHCTeMe «(OopMaMHJ + BeleCTBO

47 = Canyon Diablo
3.5 = Campo del Cielo
3 = NWA 4482
2.5 = NWA 2828
® g = NWA 1465
154 = Gold Basin
1 = Orgueil
o o = NWA 5357
0‘8— | | . | = Al Haggounia
~ ~ ~ T T T T T T
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Puc. 2. Pesynbrathl 1o 06pa3oBaHH0 HYKJEUHOBBIX OCHOBAaHUH H HYKJEO-
3UMI0B

MEeTEOPHUTOB + UOHU3HPYIOIEe H3JTyueHHe» B 3aMETHBIX KOJHYeCTBaX
(bopMHUpYIOTCS MPeOGUOTHUECKHE COEAMHEHHs BIUIOTh N0 HYKJEO3H-
JIOB — OCHOBHBIX (hparmeHToB, Bxomsiuux B coctaB PHK u JJHK.
[TonyueHbl MpeACTaBUTENH BCEX KJACCOB MOJIEKYJ, HEOOXOAMMBIX
1751 00pa3oBaHMs »KU3HK Ha 3eMmJie: KapOOHOBblE KHCJOTBI, aMHHO-
KHCJOTH (puc. 1), caxapa, HYKJE€HHOBbIE OCHOBAHHS, HYKJEO3WJbI
(puc.2) u mpyrue cjaoXHble coefnHeHUs. JlaHHble HCCeN0BaHHS
MpUOJHKAKOT HAC K OTBETY O BO3MOXKHOM MPOUCXOXKAEHUU >KU3HU BO
Bcenennoi.

e Saladino R. et al. Meteorite-Catalyzed Syntheses of
Nucleosides and of Other Prebiotic Compounds from
Formamide under Proton Irradiation // PNAS. 2015. DOI:
10.1073/pnas (in press).

YCKOPHUTEJIbHAA TEMATHKA

Bnepseie Ha HyksaoTpoHe OWSAM B kauecTBe wwTaTHOrO peasu-
30BaH peXXUM paboThl C ABYMS MNapaJijesbHbIMH I10Jb30BATEJSMH.
ObGecrneyeHa UMPKYJsALHs pacnylieHHOTo (6ecCTPyKTYpHOro) myd-
Ka MOCJeN0BaTeJbHO Ha JBYX «CTOJAaX» MArHUTHOTO TOJAS — [Js
IKCIIepUMeHTa Ha BHYTpPeHHEH MHIIEHH W [IJs1 3KCIIepUMeHTa Ha
BBIBE/IEHHOM TIy4Ke.

[IpoBenen mepBblil ceaHc paBOThl C HOBBIM CTEHAOBBIM MCTOUHH-
KoM TsiKesbiX noHOB «KpuoH-6T» B cocTaBe yCKOPUTEJBHOTO KOM-
nyiekca. ONTHMU3HPOBATUCH PEXKHUMbl pabOThl UCTOYHUKA U YCKOPH-
tesist JIY-20 /st mosydeHUsi HOHOB HECKOJIBKHUX COPTOB. YCKOpeHHbIe
¥ BbIBeeHHble MYyYKH sifep Ar HCMOJMb30BANNCh MJs MPOBENEHHUS
(hU3NYEeCKUX IKCIIEPUMEHTOB.
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B pa6orax mo mpoekty NICA cosnaHa JUHHS MO MPOU3BOACTBY,
cOOpKe U TEeCTHPOBAHHIO CBEPXIPOBOASALIMX MarHUTOB, BKJIOYAIONLAs
B ce0sl yyacTOK .Jis TPOHM3BOACTBA CBEPXIPOBOASAILEr0 Kabess, Ma-
CTEPCKYIO 0 HM3TOTOBJIEHHIO OOMOTOK, y4acTOK COOPKH MAarHHTOB,
M3MepeHHsl KauecTBa I0Jsl, BAKYYMHBIX U KPUOTE€HHbIX HCIIBITAHHH.
HcnbiTan npencepuiiHblil 06pasell AMIONBHOTO MarHuTa Gycrepa.

Cneuunanucramu OUSU B 2014 1. nonyuen natent PP Ha n3o6-
peTeHHe TPELU3HOHHOrO J1a3epHOro MHKJAWHOMeTpa. [laHHasi paspa-
60TKa OTHOCHUTCA K 00/1aCTH TeXHHYeCKOH (PU3UKH M MOXKET IpH-
MEHATbCS I/ CTaOM/IM3alMK TOJI0KEHUs] Ha 3eMHOH TOBEPXHOCTH
KPYMHOTabapUTHBIX YCTAHOBOK MJIS HAyuUHbIX HCCJIENOBAHMH HJIH
TPOMBILLJIEHHOTO 060pynoBaHUs. Pe3ysnbTaToM NpUMEHEHHs MpeLH-
3WOHHOTO J1a3€pPHOTO HMHKJWHOMETpA SIBJASETCS yJaydllleHHe CTabu-
JIM3aLKH MOJOXKEHHUS KPYMHOMACIITaOHBIX MPOMBIIIJIEHHbIX HJIW Ha-
YYHO-HCC/IeIOBATENbCKUX KOMIIEKCOB, TaKMX KaK MeXAyHapOIHBIH
nuHeiHbll Koasainep (ILC), coBpeMeHHble TeseCcKOMMYeCKHe CHCTe-
Mbl M [Ip., B YCJOBHSIX CEHCMHUYECKHX IIYMOB 3€MHOTO M HHIY-
CTPHUAJIBHOTO MPOMCXOXKIEHHs, a TaKxKe perdcTpalus MOBepXHOCT-
HBIX CEHCMHYECKHX BOJH.

e Batusov V., Budagov J., Lyablin M. A Laser Sensor of a
Seismic Slope of the Earth Surface // Phys. Part. Nucl., Lett.
2013. V.10, Iss. 1. P.43-48.

e Budagov J., Lyablin M., Shirkov G. The Search for and
Registration of Superweak Angular Ground Motions. JINR
Preprint E18-2013-107. Dubna, 2013.

e bydaeos [0.A., Jlabaun M.B. IlateHT Ha wu3o0peTeHHe
Ne 2510488 «YcTpoicTBO 1/1s1 H3MEPEHHSs yIa HAKJIOHA».

HWHP®OPMAIIMOHHBIE TEXHOJIOI'MHA
U BBIYUCJIMTEJBbHAA ®PU3UKA

Paspab6orana HoBasi cMcTeMa MOAENHPOBAHHUS I'PUA- U 0OJAYHBIX
CEepBHCOB, OPHEHTHPOBAaHHAsi Ha MOBbILIEHHE 3(P(EKTHUBHOCTH pas-
pabGoOTKH CHUCTEeMBl XpaHeHHs U 00pabOTKH NaHHBIX YCKOPHTEJNbHOTO
kommiekca NICA. B cucrteme peasii3oBaH MOAXOJ yueTa KauecTBa
paboThl yKe (DYHKLIHOHHUPYIOLleld CUCTeMBl NPU MPOEKTHPOBAHUH ee
JaJbHeHIero pa3BUTHsS 3a cueT O0O0beJUHEHHUs] caMOH MNporpamMMbl
MOIeJMPOBaHUA C CHCTEMOH MOHUTOPHUHIa peaJibHOTO (I/I.HI/I MOogeJIb-
HOT0) I'PUI-00/1aUHOTO CepBHCca Yepe3 ClelHaNbHYI0 0a3y NaHHBIX.
[TpuBeneH mnpuMep NpUMeHEHHUs MPOrpaMMbl /IS MOJENHPOBAHHUS
JNOCTAaTOYHO OOIIeHd 006Ja4yHOH CTPYKTYpbl, KOTOpas MOXeT ObiTb
MCIOJIb30BaHA U BHE paMOK (PU3MYECKOro dKCIEepPUMEHTa.

20



e Kopenvkos B.B. u 0dp. // KommbioTepHble HCC/EIOBAHHS |
monenupoBanue. 2014. T.6, Ne 5.

[IpoBeneH cpaBHUTeNbHBIH aHA/IM3 MAaKETOB MOIEJHPOBAaHHS 00-
gauneix uHOpacTpyktyp: CloudSim, iCanCloud, CReST. dtu mnpo-
rpaMMHble MaKeThl MO3BOJSIOT CO3[aBaTh MOJENH 00JayHbIX CHCTEM
C ompenesieHHOH (PYyHKIMOHAJIbHOCTBbIO M KOH(purypauueh. ['otoBas
MOJleJIb 3aMyCKaeTcsl Ha CHUMYJSLMIO, B pe3y/bTaTe Uero CHCTEMbI
MOJIeJIMPOBAHUS MPENOCTABJSAIOT CTATHUCTHYECKYI0 HH(OPMALHIO MO
HauboJsiee BaXKHBIM XapaKTePUCTHKAaM: BpeMs BBIIOJHEHHUS 3anad,
JKM3HEHHBbIH LUK/ BHPTyaJbHBIX MAILWH, UCIIOJb30BAHHE PECYPCOB.
AHanuaupys 3Ty HH(pOpPMaLHIO, pa3paboTYUK MOXKET BBISIBUTh Y3KHe
MecTa B MOJAEJH M IPelyCMOTPeTb MX pellieHHe, KOTOPOe MOXKHO
NPOBEPUTH CJAEAYIOLIeH UTepalled CUMYJISLHH.

e Kopernvkos B.B., Mypasves A.H., Heuaesckuii A.B. //

CucteMHbIl aHa/Mu3 B Hayke U obpasoanuu. 2014. Beim. 2.

Paspabotanbl moaxoasl A5 obecreyeHHst UHTerpalld KOHTEHTa
1 HHTeporepadebHOCTH HH(POPMALMOHHBIX CHCTEM, CONPOBOXKMIAI0-
KX HayuHble uccyaenosanus B OMSM, a nMeHHO: cepBepa Hay4YHbIX
nokymeHToB JINR Document Server (JDS), undopmaunoHHo-aHa-
JUTHYeCKOH crcTeMbl «[lepcoHanbHass MH(pOpPMaLKs O COTPYAHHKAX
OWSIH»/Personal Information (PIN) u cuctemsl ynpaBieHusi Hayu-
HbIMU MeponpusaTuamu Indico. Koneunoll nesbto nanHoi paspaboTku
SIBJISIETCS] KOMILJIEKCHAsl aBTOMaTH3alusl Hay4HO-HCCe[0BaTe IbCKON
nestenbHocTd OMAN Ha ocHOBe MHTEPHET-TEXHOJIOTHH.

e Saukura T.H. u dp. // Tp. XVI Bceepoc. konp. RCDL-2014.

Hy6na, 2014. C. 349.

Ha ocHoe ¢gunbrpa Kanmana paspaboTan aaroputm peKoHCTPYK-
UM TPAEKTOPHUH 3aps?KeHHBIX YACTHIL B PeXKMMe PeajibHOro Bpeme-
HU 3KcnepuMeHta CBM (GSI, I'epmanust). 3amauv peKOHCTPYKIIUH
TPaeKTOPUH 3apsKEHHBIX YaCTHUI] TPeOYIOT MPHUBJeYEHHsT BBICOKOTIPO-
M3BOJUTENbHBIX BBIYHUCAHUTEJNbHBIX PECypCoB, B CBSI3W C ITHUM IMpPO-
rpaMMHasi peasii3alus NpeiJioKeHHOTO aJrOPUTMa OCYIECTBIsANACh
Ha OCHOBE Pa3JIMYHBIX TEXHOJIOTHH MapaJsijies bHOr0 MPOrpaMMHpPOBa-
HHsl, aflalTHPOBAHHBIX K THOPUIHBIM BBIUMCJUTEJNbHBIM apXUTEKTY-
paM. Jis 4ucleHHOTO pelleHHs pacCMaTpHUBaeMON 3aladyd HCIOJb-
3oBasicst rubpunuabiii cepeep JIMT OUAU ¢ nBymsi neHTpasbHBIMU
npoueccopamu Intel Xeon X5660 u rpaduyeckoii kaproii NVIDIA
GTX 480.

o Abaszumos T.O. u dp. // Iucema B QUAS. 2014. T. 11, Ne4.

C. 828.
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Paspa6orana mnporpamma POTHEA Ha s3sike FORTRAN 77
1715 pacyeTa C 3aaHHOH TOYHOCTbIO COOCTBEHHBIX 3HA4YeHHH, Mo-
BEPXHOCTHBIX COOCTBEHHbIX (DYHKUMH M HMX IMepBbIX MPOU3BOAHBIX
o napaMeTpy MapaMeTpUUecKoro CaMOCOIPSKEHHOTO IBYyXMepHO-
ro 3JJMITHYECKOTO AH(p(epeHNaNbHOr0 ypaBHEHHsI C YCJOBHS-
Mu [upuxse u/unu HefiMaHa B KOHeUHOH NBYyXMepHOH 00./1aCTH.
[Iporpamma BBIUKC/SIET TaKXkKe MOTEHIHAJ/bHble MaTPUYHbIE 3JEeMEH-
TBl — HHTErpaJibl OT NPOU3BE/IeHHs] TIOBEPXHOCTHBIX (QYHKIHUH /UK
TMepBbIX MPOU3BOAHBIX OT MOBEPXHOCTHHIX (DYHKLUHUH MO MapaMeTpy.
Co6cTBeHHBIE 3HAYEHMS], 3aBHUCSILME OT MapameTpa W MaTPUUHBIX
3J1eMeHTOB, BbluncyeHHble nporpammod POTHEA, moryT 6biTh HC-
MoJIb30BaHbl /s perieHus ¢ nomouibio nporpammbl KANTBP 3anau
Ha CBSI3aHHBIE COCTOSIHUSI U MHOTOKaHAaJbHBIX 33/1a4 paccesiHusl IJIsl
CHCTEM CBSI3aHHBIX OObIKHOBEHHBIX AH((epeHLHaNbHbIX YpaBHEHUH
BTOPOT'O MOpPSAKA.

e Gusev A.A. et al. // Comp. Phys. Commun. 2014. V. 185.

P.2636-2654.

[IpoBeneHo unc/eHHOE HCCeNOBAaHHE KOMIIIEKCOB JIOKAJHU30BaH-
HBIX CTPYKTYP B ABYX AMHAMHUYECKHX CUCTeMaX, Kaxjas U3 KOTO-
pPbIX MMeeT MHOXEeCTBO (hU3WUeCKUX MNpHJoKeHUH. [lepBas cucrema
OTMHCHIBaeTCsl HeJHWHEeHHBIM ypaBHeHueM IllpenuHrepa ¢ BHellHel
Hakaykod W puccunanuid (NLS). Bropas — ypaBHeHHeM JBOHHO-
ro cunyc-l'opnona (2SG). UwucaeHHBIH aHaau3 B 000MX CJydasx
OCHOBaH Ha MPONO/IKEHWH COOTBETCTBYIOLUIMX CTAllMOHAPHBIX pe-
[IeHUH MO TapaMeTpaM M UYHUCJEHHOM pelleHHH JHHeapu30BaHHOH
3ajlady¥ Ha CcoOCTBeHHble 3HAYeHWs MAJs aHa/Ju3a yCTOHMUHUBOCTH H
o6rndypkanui. MyaptuconnToHHble KoMmmiekcsl NLS uccrenyiorcs
Ui caydasi cjaboil W HyJeBOW nuccumanuu. [lisi mepBod cucTe-
MBI MPOJEMOHCTPHPOBAHO CYIIECTBOBAHHE YCTOMUYMBBIX U HEYCTOM-
YUBBIX MYJbTHCOJUTOHHBIX CTPYKTYP B CJydae Majiodl AUCCHMIAIHMHU.
Yuc/eHHbIe pe3y/bTaThl, MOJyUYeHHble HA OCHOBE BBIILIEN3J/I0KEHHOTO
MOAX0/a, MOATBEPXKAAIOTCSA TPSIMBIM YHUCJIEHHBIM pelleHHeM HUCXO[-
HOTO YypaBHeHHsI B YacTHBIX MNPOWU3BOAHBIX. /st BTOpOH cHcCTeMBI
CBOWCTBA MYJbTU(DJIIOKCOHHBIX pewleHnid 2SG nccnenoBaHel B 3a-
BUCHMOCTH OT TapaMeTpa BTOpPoH rapmMoHuWKH. [lokaszaHo, uto yuer
BTOPOH TaPMOHWKH TIPUBOJUT K U3MEHEHHIO CBOHCTB HM3BECTHBIX pe-
LHIeHUH U TOSIBJEHUI0 HOBBIX COCYILECTBYIOLIUX (DJIOKCOHHBIX CO-
CTOSIHUH.

o 3emasnas E.B., Aaexceesa H.B., Amanacosa I1.X. //

Bectn. PYJIH. Cep. Matemarnka. Mudbopmatuka. Pusuka.
2014. Ne 2. C. 363.
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[TokaszaHo, 4To cooTHolleHHe YHUTApHOH U (d)-9KBUBaNEHTHOCTH
MeXX1y 3JeMeHTaMHM IpOCTPaHCTBA R, CMeIIaHHBIX COCTOSIHUH
d-MepHOH KBAaHTOBOH CHCTEMbl ONpefiessieT MPOCTPAHCTBO OPOUT
R, /U(d) wu obecrneynBaeT ero ONHCaHHe B TepPMHHAX KOJblLa

R[R Y@ U(d)-uuBapuantHeX MHOrouseHoB. JlOKa3aHO, uTo TMO-
Jqyasnrebpandeckasi CTpykTypa mpoctpaHctBa Ry /U(d) mosHOCTBIO
OTIpEe/IesIIeTCsT IBYMsI OCHOBHBIMH CBOMCTBAMM MATPHUIL IJIOTHOCTH:
MX TOJIOKUTEJIbHOH M0J1y0Ipee/IeHHOCTbIO K 9PMUTOBOCThIO. B uact-
HOCTH, TIOKa3aHo, 4To HepaBeHcTBa [Ipoueccu—IllBapua nns snemen-
TOB Gasuca Kosbua uHBapuanToB mia R[R.]Y(D onpenensomue
MPOCTPAHCTBO OPOHT, BBHIMOJNHSIIOTCS TOXKAECTBEHHO /s BCEX 3Je-
MeHTOB R .

e [epom B.Il., Xsedeaudse A.M., Maruii [0.T. // 3anucku

Hay4H. cemunapoB [IOMMU. 2014. T.421. C. 68-80.

[IpennoxkeH MeTon MpUOIHKEHHOTO BBIUMCJAEHHS MaTpHUUHO3HAY-
HBIX (DYHKLIMOHAJNbHBIX UHTErPaJoB, MOPOXKAEHHBIX pelIeHHeM ypaB-
Henus Jupaka. IDTH HHTerpajbl OINpeNessioTCs Ha OOHOMEPHBIX
HeNpepbIBHBIX MyTAX x: |S,t| — R ¥ NpUHHMAIOT 3HAa4YeHHs B MPO-
CTPaHCTBE KOMIIEKCHBIX d X d MaTpul. MaTpuuHO3HAUHBEIE HHTErpa-
JIbl LIMPOKO HCIMOJIB3YIOTCS B PeSITUBHUCTCKOM KBAHTOBOH MeXaHHKe
IJ1S U3yYeHHs YacTHIL B 3JeKTPOMarHUTHOM MoJie. A HMeHHO, HHTe-
rpaJjibl IPUMEHSIIOTCS [/l TOrO, YTOObl NpelCcTaBUTb (yHIAMeHTaslb-
Hoe peluenue 3anadu Komu nas ypaBHenus: Jupaka. [IpennoxeHnbil
MeTOJ, OCHOBaH Ha pasJioKeHUM (PyHKLHOHasla B psiA. HieHbl psaa
UMEIOT BUJ NPOHU3BeleHUs JUHEHHBIX (PYHKIMOHAJOB C BO3pacTalo-
el CyMMapHOH cTemneHbio. Pa3BUTBIM MeTOH MPHMEHUM B CJlydae
MaJsblX M OOJIbLIMX NapaMeTpPoB, BXOASAILMX B MHTerpads.

e Alipan 3.A., Marromun B.5. // Bectn. PYIH. Cep. Mare-

matuka. UHpopmaruka. Pusuka. 2014. Ne 1. C.43.

YYEBHO-HAYYHbBIX IEHTP

B 2014 r. B Yue6HO-HayuHOM LEHTPe MPOXOAUNH OOyUeHHe
422 ctypmeHTa U acnupaHta 0asoBeix Kadenp MIY, M®TH,
MUWPDA, yHnusepcutera «J[yOHa» ¥ yHHBEPCHTETOB CTPaH-yUaCTHHI]
OUAN. B acnupantype OMAN obyuannch 37 yenoBek u3 ApMeHuH,
Benopyccuu, I'epmanun, Kazaxcrana, P®.

[Tpu Yue6no-nayunom uentpe OUSAU cosnaHel n1Be HOBbIE CTPYK-
TYpBbl: Hay4YHO-HHXKeHepHas Ipylna ¥ OTAes pa3paboTKH M CO3[aHHUs
00pa3oBaTe/bHbIX NPOTrpPaMM.

JleTHss1 cTyneHuUecKasi MpakTHKa IO HAMpaBJIEHHUSIM HCCJeN0Ba-
auit OUAHN B 2014 . npoBonuaach B TpU 3Tamna, B Hel y4acTBOBAJH
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140 yesnoBek u3 Besopyccun, Bonarapuu, Erumnra, [onbmun, Pymb-
uuu, Cepbun, CanoBakuu, Uexuu u IOAP.

B 2014 r. B8 OUAN otkpeliach HOBasi JeTHsASl CTydeHYecKas
nporpamma. [locie KoHKypcHOro oT6opa BOCEMb CTYNEHTOB M ac-
nupaHToB u3 P®, Erunra, [loabun, Kybe u Yexuu B TedeHue
6-8 Hemesb ¢ WIOHSA 1O CEHTSAOPb BBIMOJHSJIN HCCJEN0BATEbCKUE
npoekThl B jabopatopusix OUAN.

B uensx pacwmupenusi corpynHuuectsa mexay OUAN u Yexueit
CTapToBa/a MporpamMmMa, MO3BOJSAKLIAS CTYAE€HTaM M aclUpaHTaM
NPUHUMATh ydacThe B (DyHAAMEHTAJbHbIX M NPUKJIAAHBIX HCCIENO-
BaHMAX B HayuyHBIX LeHTpax Uexuu.

ExeronHasi Hay4Hasi IIKosa OJ51 y4UTesJed (PU3UKU W3 CTpaH-
yuactHuy OUAW nposomunacs B uioHe B Ily6He B naBa 3Tana:
nepBbld — IJsi 26 yuutesnell ¢dusuku PP, Benopyccun u Bonrapuu
1 ux 12 y4yeHukos, BTopod — aas 20 yuurteneit pusnku u3 MocKBBHI.
[IporpamMmMa BkJt09ana Jieknuu Benyuux cotpynaukos OMHAU o co-
BpeMeHHBIX HCCJIeJOBaHUSAX, 9KCKYPCHHU B JJabOpaTOpUU U Ha 6a30Bble
ycTaHoBKH, BUaeokoHpepenuuu ¢ LIEPH. B Hos6pe B paboTe 1IKOJBI
B LIEPH npunumanu yyactue 42 npenonaBates GUsuku mkosa PO,
Apwmenun, Benopyccuu, Kazaxcrana, YkpauHbl.

25 CTYNEHTOB eCTeCTBEHHO-HAyUHbIX U MHXKEHEPHBIX CIelHaJb-
Hoctedl B 2014 r. mpuHUMa/K ydacTue B paboTe MacTepckKod (PU3UKH
«105-i1 anemeHT» JeTHe# mwKogbl «Pycckoro penoprepa», Mpoxoaus-
weit B Jly6He. IlporpamMma macTepckod BKJIOYasa JEKLHOHHYIO U
9KCKYPCHOHHYIO YacTH, a TaKXKe NMPaKTHUeCKHe 3aHSATHS. YUaCTHUKU
COBEpIIUJN 3KCKYypcHU Ha 6a3oBble ycraHoBk OWSM, BeimosnHnIM
NpakTHUyeckre paboThbl U MPUHAIM ydyacTHe B BHAEOKOH(EpeHLHH C
HEPH.

B nauane suBaps 2014 r. f1s IIKOJIbHUKOB H CTYIEHTOB-IEPBO-
KYPCHHKOB OblJla OpraHW30BaHa MeXAyHapoiHas Hay4HO-NpaKTHue-
ckasi KoH(pepeHuus «Prepockre yreHUs-2014».

YHLL OUSAM yuacTBoBan B opraHrW3aludd MepONpPUSATHH [Js
netedl W B3poc/blX «JleHb (DU3HUKH», OPraHHU30BbIBaJ BHIEOKOH(e-
PEeHIMH CO ILIKOJAaMH M YHHBepcuTeTaMu ropomnoB PP, a rtakxe
TPOBOJMJ O3HAKOMMTEJIbHbIE JIEKIIMH U 9KCKYPCUH /151 LIKOJbHHUKOB
1 cTyneHToB u3 roponoB P®, I'epmanuu u [losbuiu.

INPEMHH

[lpesuguym Poccuiickoli akageMuu HayK MPUCYIHJ TPEMHIO
umenu [1. A.UepenkoBa 2014 r. mokTopy (pH3HKO-MaTeMaTHUECKHX
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HayK Uropto AnatonbeBuuy lomyTtBuny (OO0benHHEHHBIH HHCTHUTYT
SIEPHBIX MCCJIEIOBAaHMI) 3a BbIIAIOLIMHCS BKJAA B YCMElIHOe Mpo-
BeileHue skcrnepumenta CMS B IIEPH B kauectBe pykoBomuTe.s
kKossabopauuu RDMS CMS.

OBIIME NAHHBIE
O KOJIMYECTBE IIYBJIMKAIIUU COTPYJHHUKOB OUIHN
(c 14.12.2013 no 05.12.2014)

e Kuyuru — 19:

Axumos [O.K. PoroHHBIE METOABl PETHCTPALMH HM3JyYeHHH. —
Wsn. 2-e, ucnp. u non. — dy6ua: OUSAHN, 2014. — 324 c.: un. — (OUAH;
2013-65). — bubauorp.: c. 281-323.

Bunenvkuii C.M. Bsenenwe B pnuarpammbl PellHMaHa W (U3HKY

ajekTpocaaboro B3aumopeicteus. — Man. 2-e. — M.: URSS, 2014. —
325, [1] c.: un. — bubawnorp.: c. 323-324.

Bunenvkuii C.M. BBenenue B Teopuio paccesHus. — Hsn. 2-e. —
M.: URSS, 2014. — 96 c.: ua.

Hcaes I1.C. Mul cpaxanuch 3a Poanny: BocromuHanus. — JlyGHa:

oudu, 2014. — 173, [3] c.: ua. — (OHULAU; 2014-4). — B wnapnaar.:
OO6benrHeHHBIH HH-T SIIEPHBIX UCCJIEN0BAHUH.

Kosnos I'.A., Mamsees B.A., Caspurn B.H. O mosb3e yuyacTus B
nporpamMMax rno (puavKe 3JeMeHTapHbIX YaCTHL] MPH BBICOKHX IHEPrHsx. —
Hdyo6ua: OUAU, 2014. — 49, [2] c.: us. un. — (OULAH; 2014-49). —
Bbubauorp.: c. 49-[50].

KocMmuueckast panguobuosiorus 3a 955 Jjet: K 9o0-metnio  THIL
P® -MMBII PAH / IOpuii T'puropbeBuu [puropees, Urops bBoprcosuu
Yuwakos, Esrenuii AsnekcanapoBuu KpacaBun, Bopuc HMiabuu [laBblnos,
Anekcannp Beneuuanosuu Iladupkun u MHCTHTYT Mennko-Guosorude-
ckux npobsem (MockBa). — M.: DkoHomuka, 2013. — 304 c.. un. —
Bu6swmorp.: c. 283-302.

Mewrkos H.H., Yupukos 5.B. dnekrpomaruutHoe nose. Y. 1. Dnek-
TpHUeCTBO U MarHetusM. — Msn. 2-e, uemp. u jgon. — M.; Mxesck:
HULL «PeryasipHasi u XxaoThueckass OuHaMuka», 2013. — 544 c.: na. —
Bubawuorp.: ¢. 535-536.

Mewrkos H.H., Yupukos 5.B. dnektpomarutHoe nose. Y. 2. dyek-
TPOMAarHUTHBIE BOJIHH U onTHKA. — M3n. 2-e, ucnp. u gon. — M.; MxeBck:
HULL «PerynsipHas u xaotudeckass auHamuka», 2013. — 415 c.: ui1. —
Bubauorp.: c.409-411.

Huxumenko [O. B., Coipomamnuros B.I. PedieKTOMETPHUS MOJSPH30-
BaHHBEIX HeUTpoHOB. — M.: ®usmataur, 2013. — 218 c.: ni. — Bubaunorp.:
c.208-218.
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THEORETICAL PHYSICS

Tunnel current was calculated in a contact made of both
graphene monolayers and bilayers with two possible packings and
orientations of the crystal lattice. For zigzag termination, there
exists a pronounced on/off effect under the influence of the gate
voltage. Based on these results a concept for a graphene tunnel
field-effect transistor was proposed. The main idea is based on the
use of two graphene electrodes with zigzag termination divided by
a narrow gap under the influence of the common gate. It was shown
that the device will have a pronounced switching effect at low gate
voltage and high on/off current ratio at room temperature.

e Osipov V., Katkov V. // Appl. Phys. Lett. 2014. V.104.

P.053102; JETP Lett. 2013. V.98. P.782.

The quantum electrodynamics (QED) corrections at order mea’

for a three-body Coulomb system were obtained and led to the
record 10-fold improvement for the transition energies of the
hydrogen molecular ion and the antiprotonic helium. This allows
one to achieve a fractional precision of 1.5-10~!! in determination
of the electron-to-proton mass ratio.
e Korobov V.I., Hilico L., Karr J.-P. // Phys. Rev. Lett. 2014.
V.112. P.103003; Phys. Rev. A. 2014. V.89. P.03251.

Recent STAR data for the directed flow of protons, antiprotons,
and charged pions in relativistic heavy ion collisions were analyzed
within the parton-hadron-string-dynamics transport model and a
3-fluid hydrodynamics approach. Special attention was paid to
the description of antiproton directed flow based on the balance
of proton-antiproton annihilation and the inverse processes for
pair creation from multimeson interactions. Comparison of the
measured data and the model results supports a crossover type of
quark-hadron transition that softens the nuclear EoS but shows no
indication of a first-order phase transition.

e Konchakouvski V.P. et al. // Phys. Rev. C. 2014. V.90.

P.014903.
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The novel microscopic and thermodynamically consistent
approach to take into account thermal effects on the
neutrino—nucleus reactions in the collapsing stellar matter
was developed. Inelastic neutrino scattering off hot nuclei for
temperatures relevant under supernova conditions is studied. The
observed enhancement of the cross section at low neutrino energies
was explained by thermal effects on the strength of Gamow-Teller
transitions, which dominate the scattering process at low neutrino

energies.
e Dzhioev A.A. et al. // Phys. Rev. C. 2014. V.89. P.035805.

EXPERIMENTAL PHYSICS

Particle Physics

A search for resonance Z* production in the dilepton channel
in proton-proton collisions at the LHC was proposed with the
participation of the JINR scientists. In the scope of this objective,
Z*-boson production events were simulated, criteria for selection of
events of the Z* decay into a lepton-antilepton pair reconstructed
at ATLAS were established, and criteria for discrimination between
the Z*-production events and events of production of other neutral
bosons (Z', G*, etc.) were proposed.

The experimental search for the resonance Z* was based on
the analysis of ~ 25 fb~! of proton-proton collisions at a cms
energy of 7 to 8 TeV. The investigations performed at JINR included
development of the software for selection and analysis of the data
in the dimuon channel, optimization of the criteria for selection of
dimuon events, determination of the main sources and calculation
of the absolute values of the systematic errors in the background
simulation, and statistical analysis of the data. The observed data
are found to agree with the Standard Model predictions, and new
limits for the production cross section and mass of the Z* boson
are obtained: the new experimental upper limit for the Z* mass is
2.85 TeV.

o Yeletskikh 1.V. et al. Search for Z* Boson at ATLAS

Detector // Phys. Part. Nucl. 2014. V.45. P.252.

e Yeletskikh 1.V. (ATLAS Collab.). Search for High-Mass
Dilepton Resonances in 21 fb~! of pp Collisions at /s =
= 8 TeV with the ATLAS Experiment // Phys. Rev. D. 2014.
V.90. P.052005; arXiv: 1405.4123.
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In 2014, the solar neutrino flux from the pp reaction was
measured in real time at the Borexino detector [1]. The result is
in good agreement with the standard solar model, which confirms
the Sun being in a steady state for hundreds of thousands of years:
neutrinos yield the energy deposition picture at the present, the
solar luminosity corresponds to the energy deposition in a far past
because photons come to the surface of the Sun from its interior
due to a slow diffusion process that takes hundreds of thousands of
years.

Together with the previous measurements of solar neutrinos
from the "Be, 8B, and pep reactions at Borexino, this measurement
brings to the end the study of neutrino fluxes from a chain of
reactions that begins with the pp reaction [2].

1. Bellini G. et al. (Borexino Collab.). Neutrinos from the
Primary Proton-Proton Fusion Process in the Sun // Nature.
2014. V.512. P. 383.

2. Bellini G. et al. (Borexino Collab.). Final Results of Borexino
Phase-I on Low-Energy Solar Neutrino Spectroscopy // Phys.
Rev. D. 2014. V. 89. P. 112007.

In 2014, investigations of charmonium-like resonances in the
BES-III experiments led to the following results: new decay modes

of the charges states Z* were found and a neutral particle Z2(4020)
supposed to be an isospin partner of the charged state ZF(4025)
was observed. The charged resonance ZF(4025) was observed in

the reaction ete™ — ZIn*t — D**D*97% at the collision energy
Vs =4.26 GeV. Its mass and width were found to be (4026.3 +
+2.6) MeV/c? and (24.8 £ 5.6) MeV/c?, in good agreement with
the parameters of the ZF(4020) resonance earlier observed in the
decay mode ZF(4020) — h.m*.

Another charged resonance ZF(3885) was observed in the
reaction eTe™ — ZFfn* — (D*D)*n*. The mass and the width of
the resonance ((3883.9 £4.3) MeV and (24.8 £ 11.5) MeV) are in
good agreement with the parameters of the ZF(3900) resonance
earlier observed in the BES-III, which suggests that two decay
modes of one particle are found.

A neutral charmonium-like resonance Z° was first observed
in the reaction ete™ — 7%7%h.. Measurements were performed
at collision energies of 4.23 to 4.36 GeV. The mass of the new
resonance is (4023.9 + 4.4) MeV/c?, which suggests that the
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Z9(4020) is a neutral isospin partner of the charged resonance
7Z+(4020).

Now the tau-lepton mass is known with a relative accuracy
of about 1074, which is much worse than for other charged
leptons (4 - 10710 for the electron and 2.5-10~% for the muon).
The tau-lepton mass was measured in the BES-III experiment
using the threshold scanning technique, and the value M, =
= 1776.91J_r8:}g MeV/c? was obtained. Its accuracy is almost as
good as that of all previous measurements taken together (the
previous world average was M, = (1776.91 & 0.16) MeV/c?).

o Ablikim M. et al. // Phys. Rev. Lett. 2014. V. 112. P.022001.

e Ablikim M. et al. // Ibid. P. 132001.

e Ablikim M. et al. // Phys. Rev. D. 2014. V.90. P.012001.

In 2014, the test run on the Drell-Yan process measurements
with a pion beam of 160 GeV and a hydrogen polarized target was
carried out within the framework of the COMPASS experiment.
The JINR group was responsible for putting the enhanced data
acquisition system (DAQ) into operation; preparation of the
polarized target; preparation of the engineering facilities of the
experimental hall; hadron calorimeter (HCAL1) and tracking
detector (MW1).

In February and October of 2014, tests of the electromagnetic
calorimeter (ECALO) modules at an electron beam of the ELSA
accelerator complex (Bonn, Germany) and at beams of the PS
accelerator (CERN, Geneva) were held. The obtained results showed
that the calorimeter module and the avalanche diode-based read-
out system fully satisfy conditions of the future measurements of
generalized parton distributions.

e COMPASS Collab. CERN-PH-EP/2014-109 hep-ex/1405.6377,

sub PRL.

e COMPASS Collab. CERN-PH-EP/2014-180 hep-ex/1407.6186,

sub PLB.

e COMPASS Collab. CERN-PH-EP/2014-247 hep-ex/1410.1797,

sub NIMA.

In 2014, JINR physicists taking part in the CMS experiment
completed processing and analysis of the 2011 and 2012 LHC run
data on the Drell-Yan process with a muon pair production. The
predictions of the Standard Model (SM) of elementary particle
interactions were proved in a new energy range. The search for
signals of new physics beyond the SM was performed as well
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and the limit of new gauge boson mass was significantly extended
(up to ~ 2.7 TeV).

The study of the Higgs boson properties was continued.
The boson mass and other parameters were determined more
precisely. This allowed making a conclusion about consistency of
the discovered boson hypothesis with the SM Higgs boson. The
search for rare decays of the Higgs boson was not successful.

e CMS Collab. Measurements of the Differential and Double-
Differential Drell-Yan Cross Sections in Proton-Proton
Collisions at 8 TeV. CMS-PAS-SMP-14-003 (submitted).

e Konoplyanikov V.F. et al. The Uncertainties of the Sections
of the Drell-Yan Processes Birth in Proton Collisions
at LHC // Part. Nucl, Lett. 2014. V.11, No.6(198).
P.1122-1133.

e Lanyov A.V. The Collaboration Results CMS: Higgs Boson
and the Search for New Physics // Adv. Phys. Sci. 2014.
V. 184. P.996-1004.

In the DSS experiment carried out at the internal target of
the Nuclotron (LHEP, JINR), experimental data on the angular
dependence of the elastic deuteron—proton scattering cross section
at deuteron beam energies of 1 and 1.8 GeV were obtained. The
preliminary results were presented at the international conferences
RNP-2014 and IBSHEPP-XXII.

Experimental data for the deuteron break-down with detecting
of two protons at the deuteron beam energy of 400 MeV in various
kinematic configurations in coplanar geometry were obtained. The
preliminary results were presented at the international conferences
MESON-2014, RNP-2014 and IBSHEPP-XXII.

Within the relativistic model of multiple scattering, theoretical
calculations were performed for interpretation of the obtained
experimental data on deuteron-proton elastic scattering in the
deuteron energy range 880-2000 MeV.

In the framework of the relativistic model of multiple scattering,
predictions on the Ay, A,,, A;, and A, analyzing powers in the
dd — 3Hp and dd — 3Hen reactions at deuteron energies of 200
and 270 MeV were obtained.

o Kurilkin P.K. et al. Investigation of the Deuteron Short-
Range Spin Structure at Nuclotron // Proc. of the XV
Advanced Research Workshop on High Energy Spin Physics
(DSPIN-13), 8-12 October 2013, Dubna, Russia / Ed. by
A.V.Efremov and S.V.Goloskokov. Dubna: JINR, 2014.
P.235.
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e Ladygina N.B. Spin Effects in the dd — 3Hen Reaction
at Intermediate Energies // Phys. Part. Nucl. 2014. V.45.
P. 187-189.

Relativistic Nuclear Physics

The evidence of the existence of the critical point of nuclear
matter was received for the first time within the experiments
at the NA61 (SPS, CERN) with the active participation of the
physicists of the Laboratory of High Energy Physics, JINR. These
data are highly important for the theory of nuclear matter and for
their further application in practice. Matter in the critical point
region must have unique properties, which should be studied in
detail.

o Stefanek G. (NA49 and NA61/SHINE Collabs.) // Nucl.

Phys. B. Proc. Suppl. 2014.

The JINR group taking part in the STAR project at the
RHIC collider is actively involved in the analysis of new data
on measurements of antiquark polarization of the proton. The
experiment was conducted at collisions of longitudinally polarized
protons at a center-of-mass energy of 0.5 TeV. W-bosons were
registered to be produced by the annihilation of a quark and an
antiquark, whose types were determined by the charge of W-boson.
The analysis demonstrated the presence of a significant asymmetry
indicating the domination of the w-antiquark polarization.

e Adamczyk L. et al. (STAR Collab.) // Phys. Rev. Lett. 2014.

V.113. P.072301.

In the framework of the ALICE experiment, the group of
physicists from JINR has continued the investigation of femtoscopic
Bose-Einstein correlations for charged kaon pairs (KoKea)
produced in proton—proton (p—p) collisions at the energy of 7 TeV.
This type of analysis makes it possible to study the space-time
sizes of sources of emission of elementary particles. Previously
similar investigations were carried out in experiments with
heavy ion (A—A) collisions, but for p—p interactions they were
performed for the first time. The key peculiarity of the obtained
results for Kq, K is the sharp increase of source size (Riny)
with the increase of the so-called pair transverse mass (mr)
at the lowest number of created charged particles (NVg,) and
the inverse dependence at a higher Ng,. The decrease of Ri,y
with the increase of my is characteristic of A—A collisions and
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theoretically explained by collective effects of particle flows when
a big number of nucleons are collided. The same picture for p—p
collisions confirms some theoretical suppositions on probability
of the manifestation of collective effects on the quark—gluon
level in elementary particle interactions with big enough
values of Ng,.
e ALICE Collab. Charged Kaon Femtoscopic Correlations in
pp Collisions at /s =7 TeV // Phys. Rev. D. 2013. V.87.
P.052016.

The main subject of the FASA collaboration is an investigation
of the properties of very hot nuclei with excitation energy
comparable with total binding energy (~ 50%). The most important
result obtained is measuring the time scale of the multi-body
disintegration of hot nuclei from reaction d + Au: it takes place
(100 + 15) fm/c after the collision moment. This is the expansion
time of hot nucleus before the disintegration. This result is
very important for understanding the dynamic properties of
hot nuclei.

e Karnaukhov V.A. et al. Properties of Hot Nuclei in Collisions
of Light Relativistic lons with Heavy Targets // Nucl. Phys.
2014. V.77, No. 1. P.120.

e Krupka J. et al. Electrical Properties of Deuteron Irradiated
High Resistivity Silicon // Nucl. Instr. Meth. B. 2014. V. 325.
P.107.

Heavy Ion Physics

Experiments aimed at studying light isotopes of flerovium
(superheavy element 114) with mass numbers of 284 and 285 were
for the first time carried out at JINR. The radioactive properties of

five additional daughter nuclei — 28!Cn, 2"Ds, 2"3Hs, 269Sg, and
265Rf — were studied in great detail. The analysis results helped
determine the probability for isotope production in fusion reactions

between 48Ca and 2392490Py. Both a decrease from 2 s (239FI)
to 2 ms (*®*F1) in the half-lives of the flerovium isotopes and a
more than 20-fold decrease in the probability of their production
indicate that the isotopes are less stable as they get further
away from the “magic” number N = 184. Taking this into
consideration, researchers can map out the boundaries of the island
of stability.
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The studies were carried out through a collaborative effort

between scientists from JINR and researchers from the USA.

o Rykaczewski K. P. et al. Connecting the “Hot Fusion Island”
to the Nuclear Mainland: Search for 283284285F| Decay
Chains // Proc. of the 2nd Conf. on “Advances in Radioactive
[sotope Science” (ARIS2014), Tokyo, Japan, June 1-6, 2014
(submitted).

e Shumeiko M.V. et al. // Proc. of the VII Intern. Symp.
on EXOtic Nuclei (EXON-2014), 8-13 September, 2014,
Kaliningrad, Russia (to be submitted).

Diagnostic experiments at the upgraded separator SHELS were
continued in 2014. Measurements were conducted of transport
coefficients of recoil nuclei synthesized in reactions with beams of
22Ne, 49Ar, 8Ca and °OTi [1, 2]. For the first time a new multi-strip
(128 x 128 strips) large-area (10 x 10 cm) detector was used.
A double increase in recoil nuclei’s transmission was experimentally
proved. The ?°Ne beam experiment studied properties of the decay
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of the 2**U isotope synthesized in the full consolidation reaction
22Ne + 296ph — 224U + 4n, and properties of its decay daughter
products [3]. The Figure shows the spectrum that demonstrates a
new mode of a-decay at the 2% level of 229Th.

In addition, using combined electron/gamma spectroscopy, the
decay of 8% isomer state in 2!°Ra and the fine structure of the 221 Th
isotope decay were studied.

The experiments with heavy ions #¥Ca and %Ti studied
the properties of the spontaneous fission of isotopes

250,252.254No and 2°Rf with a neutron detector in the focal
plate of the SHELS separator. Full consolidation reactions

48(4 4 204.206,208py _, 250.252. 252N 4 9y, 5OTj 4 208py _y 256Rf 4 9y
were used. Over 1500 events of spontaneous isotope 2%6Ri were
recorded.
1. Eremin A. et al. First Experimental Tests of the Upgraded
Separator VASILISSA // Part. Nucl., Lett. 2015. V.12, No. 1.
2. Eremin A. et al. Experimental Tests of the Upgraded
Separator VASILISSA (SHELS) with Accelerated lons of
50Ti // Part. Nucl., Lett. 2015. V. 12, No. 1(192). P. 74-80.
3. Lopez-Martens A. et al. Fine Structure in the Alpha Decay
of 22U // Eur. Phys. J. A. 2014. V.50. P.132. DOI
10.1140/epja/i2014-14132-8.

Neutron Nuclear Physics

In neutron physics there is a need for reflectors both for neutron
beams and for the effective neutron sources. This paper considers
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the reflective properties of materials consisting of nanoparticles of
different shapes: spherical and cylindrical. Solid materials reflected
neutron beams well either in a very narrow range of low energies
of the order of ~ 1077 eV (~ 5 m/s), or at thermal energies
of the order of ~ 0.025 eV (~ 2200 m/s). Recently, in neutron
physics, biology and industry, cold neutrons with energies of
~1077—=10~%* eV (~ 10—500 m/s) have been in demand. As shown
in the Figure, nanoreflectors are most effective in comparison with
all those known hitherto.

e [gnatovich V.K., Nesvizhevsky V.V. // Atomic Energy.
2014. V. 116, No. 2. P.100-107.

Among all microorganisms, cyanobacteria represent great
interest for the obtaining of nanoparticles, as they are potential
sources of new metabolites that are of great importance in the
sphere of biotechnology and industry. For the development of
nontoxic, environmentally friendly method for producing silver
nanoparticles cyanobacteria Spirulina platensis and Nostoc linckia
have been used. Silver nanoparticles were studied using a complex
of optical and analytical methods. In particular, the dynamics
of silver accumulation by cyanobacteria biomass was studied by
neutron activation analysis at the JINR FLNP IBR-2 reactor.
Photographs obtained using a scanning electron microscope (SEM)
(Figure) showed that the production of silver nanoparticles by
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SEM photographs of Nostoc linckia (a) and Spirulina platensis (b) with
silver nanoparticles

cyanobacteria with the sizes of 10-80 nm occurs extracellularly,
which is very important from the point of view of further
application. The resulting biomass can be used both for industrial
and medical purposes.

e Cepoi L. et al. // Canadian J. Microbiol. 2014. V. 14. P. 1-9.

To assess the ecological status of coastal aquatic ecosystems of
the Black Sea, brown algae Cystoseira and phytoplankton able to
accumulate macro- and microelements in high concentrations have
been selected as biomonitors.

For the first time in the region being explored by means of
neutron activation analysis concentrations of about 45 elements
in the samples under study have been determined. The analysis
of the obtained data has revealed the aquatic areas of Sevastopol
region with an increased anthropogenic load and aquatic areas of
the Crimea with high concentrations of elements of terrigenous
origin due to the features of the geological structure of the
coast [1]. Groups of elements with different sources of their inflow
into phytoplankton (precipitation, terrigenous runoff, anthropogenic
discharge) [2] have been distinguished. For the first time in the
region being explored background concentrations of macroelements,
heavy metals and arsenic in algae selected in the coastal zone of
protected marine areas of the Crimea have been determined, and
scientific recommendations on their use as biomonitors of aquatic
ecosystems [3] have been given. The results obtained can be used
for long-term monitoring of the ecological status of aquatic areas
of the Crimea.

1. Kravtsova A., Milchakova N., Frontasyeva M. // Ecological

Chemistry and Engineering S. 2014. V.21, No. 1. P.9-23.
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2. Nekhoroshkov P.S. et al. // Am. J. Anal. Chem. 2014. V.5.
P.323-334; http://www.scirp.org/journal/ajac;
http://dx.doi.org/10.4236/ajac.2014.55040.

3. Kravtsova A., Milchakova N., Frontasyeva M. //
Ecosystems, Their Optimization and Protection. 2014. V. 10.
P. 146-158.

Condensed Matter Physics

Intermetallic compounds of rare-earth metals and R-Co cobalt
show a wide range of interesting physical phenomena that are
promising for use as materials for permanent magnets, elements
of the electronic device and cooling equipment. The possibility of
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in ErCoq at different pressures illustrating their independent behavior.
The inserts show pressure dependences of Curie temperatures of Er
and Co sublattices and the nature of the magnetic ordering in these
compounds
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controlling the properties of these materials (e.g., magnetic field) is
determined by the correlation between the magnetization of R and
Co sublattices.

Neutron studies of the atomic and magnetic structure of
RCos compounds at the variation of thermodynamic parameters
have shown that the high degree of correlation is realized in
the compounds with the inner magnetic field of R sublattice
exceeding certain critical value H., ~ 75 T, and for the compounds
with H < H. inconsistent behavior of magnetization of R and
Co sublattices is observed. The obtained results supplemented
by theoretical calculations have allowed clarifying the current
understanding of formation mechanisms of magnetic properties of
these materials.

e Burzo E. et al. // J. Alloys and Compounds. 2014. V.584.

P.393-401.
e Kozlenko D.P. et al. // Sci. Rep. 2014 (in consideration).

Lithium batteries have become an inalienable part of our daily
lives. They can now be a power source in a wide variety of
devices from mobile phones to airliners. One of the most pressing
scientific challenges is the creation of new functional materials
allowing one to improve the characteristics and performance
properties of lithium-ion rechargeable power sources. For this
purpose, it is important to obtain information on the changes in
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Evolution of neutron diffraction spectra obtained in the experiment
on the study of the electrodes work in a V-doped LiFePOj4-based
battery. On the right, a graph of the potential change in the course of
charging/discharging of the battery is shown
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the micro- and crystal structure, including information acquired
during operation of the battery. The study of the structural
behavior of new electrode materials based on the modified
LiFePOy directly during charging and discharging of the battery,
as well as in stationary conditions was carried out using the
HRFD diffractometer of the IBR-2 reactor. As a result of the
experiments, phase transitions occurring in the electrodes directly
during charging-discharging cycles have been studied in detail,
and structural causes of improvement of their parameters have
been identified. Modification of LiFePO4 by means of vanadium
doping improves conductivity by reducing the size of crystallites
rather than by vanadium substitution of other ions in the
crystal structure of the original cathode material, as previously
assumed.

e Bobrikov [.A. et al. // J. Power Sources. 2014. V.258.

P. 356-364.
e Balagurov A. et al. // Uspekhi Khimii. 2014. V.83. P. 113.

RADIATION AND RADIOBIOLOGICAL RESEARCH

A comparative analysis was performed of the induction of
clustered DNA double-strand breaks (DSBs) by %°Co gamma-
rays and accelerated heavy ions and their repair. It was shown
that for !'B ion irradiation, DNA DSBs are formed along the
particle track, while gamma-ray-induced lesions are uniformly
distributed over the cell. The !''B ions induce heavy clustered
DNA damage, the repair of which is slower than for gamma
irradiation (Fig.a). The ''B ion irradiation results in a threefold
yield of yYH2AX/53BPlioci compared with gamma irradiation.
The highest gamma-ray-induced foci yield was observed after
1 h of post-irradiation incubation of fibroblasts, and most of the
foci (~ 75%) were eliminated during 4 h (Fig.b). In the cells
irradiated with !'B ions, the highest yield of yH2AX/53BP1foci
was observed after 45 min of post-irradiation incubation. Unlike
gamma-rays, in the cells irradiated with 1B jons, 4 h after
irradiation the number of foci decreased to 68%. Elimination
of 78% of the foci was observed only after 24 h of post-
irradiation incubation. The research was performed to study the
mechanisms of the action of heavy charged particles of space origin
on biological objects — the key problem of space radiobiology.
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a) Visualization of DNA DSBs in fibroblast nuclei by immunocytochemical
staining.  b) Kinetics of the formation and elimination of the
+vH2AX/53BP1 foci (the yH2AX histone and 53BP1 repair protein —
DNA DSB markers) for %°Co gamma-ray and accelerated !'B ion exposure

e JeZkovd L. et al. Function of Chromatin Structure and
Dynamics in DNA Damage, Repair and Misrepair: ~-Rays
and Protons in Action // Appl. Radiat. Isot. 2014. V.83.
P.128-136.

e Falk M. et al. Primary and Secondary Clustering of DSB
Repair Foci and Repair Kinetics Compared for ~-Rays,
Protons of Different Energies, and High-LET 20Ne TIons //
J. Radiat. Res. 2014. V.55. Suppl.1. P.i79-i80. DOI:
10.1093/jrr/rrt210.

e Falk M. et al. Chromatin Differentiation of White Blood
Cells Decreases DSB Damage Induction, Prevents Functional
Assembly of Repair Foci, but Has No Influence on
Protrusion of Heterochromatic DSBs into the Low-Dense
Chromatin // J. Radiat. Res. 2014. V.55. Suppl. 1. P.i81-i82.
DOI:10.1093/jrr/rrt194.

e falk M. et al. Primary and Secondary Clustering of
DSB Repair Foci and Repair Kinetics Compared for
~v-Rays, Protons of Different Energies, and High-LET
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20Ne Jons // J. Radiat. Res. 2014. V.55. Suppl. 1. P.i79-i80.
DOI:10.1093/jrr/rrt210.

Research has been continued on the synthesis of chemical
compounds from formamide NHeCOH (an HCN hydrolysis
product) under exposure to radiations with different linear energy
transfer. Synthesis reactions occurred under irradiation with
accelerated protons and !'B and !'2C ions in the presence of
catalysts obtained from meteorites of different classes. Based on the
performed experiments, a conclusion was made that in the system
“formamide + meteorite matter + ionizing radiation” prebiotic
compounds are produced in noticeable amounts up to nucleosides —
the main RNA and DNA building blocks. Examples of all molecule

= Al Haggounia

4+ = Canyon Diablo
3.5 = Campo del Cielo
3 = NWA 4482
2.5 = NWA 2828
® 9 = NWA 1465
1.5- = Gold Basin
: 1 = Orgueil
. . = NWA 5357
0.8- | | . | = Al Haggounia
I T T T T 1
SEREOECEREOENEORIONOIS
LSS E Y &
TETFTFFTFTTITIES
FEFFTIFI ST FE
N Y v O& T FE
& SRS 4 R
<0 <9 v @Qg o
&S
Fig. 1. Data on the production of amino acids
= Canyon Diablo
3 n Campo del Cielo
o NWA 4482
6 s NWA 2828
¥y = Gold Basin
) ﬂ I s NWA 1465
] = Orgueil
O_ﬂﬁﬁlﬁ[j el 1|
N ~N N N N ® ® @ s NWA 5357
NS 9 2 2 J J 2 @\ -g~\ N
QQ%Q \Oa)\Q \Oé\b %@'\Q Q)’OQ SZ‘&Q ‘DQ\ 4 ‘\\'Q\Q OQQ \Gb
O 0& & v & ~\3’Q &\Q N
9 S ¥
& @
q)«

Fig. 2. Data on the production of nucleic bases and nucleosides
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classes necessary for the origination of life on Earth were produced:
carboxylic acids, amino acids (Fig.1), sugars, nucleic bases,
nucleosides (Fig.2), and other complex compounds. These studies
bring closer the solution of the problem of the origin of life.

e Saladino R. et al. Meteorite-Catalyzed Syntheses of
Nucleosides and of Other Prebiotic Compounds from
Formamide under Proton Irradiation // J. PNAS. 2015. DOI:
10.1073/pnas. P. 1-9 (in press).

ACCELERATOR TOPICS

The double user operational mode was realized as a routine
regime during the Nuclotron run #49. The circulation of the
coasting (structureless) beam was realized at consequent plateaus
of the magnetic field. At the first plateau the beam was used for
internal target experiment, at the second plateau the slow extraction
was realized.

The first operation of the new stand heavy ion source
KRION-6T was performed at the Nuclotron accelerator complex.
The optimization of the source and linac LU-20 regimes was
provided for generation of a few ion species. The experimental
results required for further development of the source were
obtained. Accelerated Ar beams were delivered for users.

The working area for serial production and tests of
superconducting magnets was created. It includes the workshop
for the cable production, the workshop for fabrication of the
superconducting coils, the line for the magnet assembly, magnetic
measurements, vacuum and cryogenic tests. The pre-serial version
of the Booster dipole magnet was assembled and tested.

In 2014, the JINR DLNP scientists acquired an RF patent for
the invention of a precision laser inclinometer. This product is a
result of development effort in the field of technical physics, and
it can be used for stabilizing the position of large-sized research
facilities or industrial equipment on the earth surface. The precision
laser inclinometer allowed the position of large-scale industrial or
research complexes such as the International Linear Collider (ILC),
modern telescopic systems, etc., to be better stabilized under the
earth and industrial seismic noise and surface seismic waves to be
detected.

e Batusov V., Budagov J., Lyablin M. A Laser Sensor of a

Seismic Slope of the Earth Surface // Phys. Part. Nucl., Lett.
2013. V.10, No. 1. P.43-48.
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e Budagov J., Lyablin M., Shirkov G. The Search for and
Registration of Superweak Angular Ground Motions. JINR
Preprint E18-2013-107. Dubna, 2013.

e Budagov J.A., Lyablin M.V. Patent for Invention
No. 2510488 “A Device to Measure Incilination Angle”.

INFORMATION TECHNOLOGY AND COMPUTER PHYSICS

A new grid and cloud services simulation for NICA accelerator
complex data storage and processing system has been developed.
This system is focused on improving the efficiency of the grid—cloud
systems development by using work quality indicators of some real
system to design and predict its evolution. For these purposes the
simulation program is combined with real monitoring system of the
grid—cloud service through a special database. An example of the
program usage to simulate a sufficiently general cloud structure,
which can be used for more common purposes, is given.

e Korenkov V. V. et al. // Comp. Res. Model. 2014. V.6, No. 5.

A comparative analysis of packages for modeling of cloud
infrastructures such as CloudSim, iCanCloud, CReST has been
done. These program packages allow developing the models of cloud
systems with particular functionality and configuration. The model
is launched for simulation and, as a result, the modeling systems
provide statistical information on the most important features:
execution time, virtual machine life cycle, the use of recourses.
Analyzing this information, the developer can detect bottle neck in
the model and provide for solution, the realization of which allows
control by means of the following simulation iteration.

e Korenkov V.V. Muravyev A.N, Nechaevsky A.V. //

Electronic Journal “System Analysis in Science and
Education”. 2014. No. 2.

Approaches for content integration and interoperability of
information systems, accompanying research at JINR, namely,
server scientific documents JINR Document Server (JDS),
information-analytical system “Personal Information of JINR
employees” (PIN) and tools for the scientific activities management
Indico have been developed. The main goal of this investigation
is complete automation of research activities of JINR based on
Internet technology.
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o Zaikina T.N. et al. // Proc. of XVI All-Russian Scientific
Conf. RCDL-2014, Dubna, 2014. P. 349.

On the basis of Kalman filter-based track reconstruction
algorithm an online track reconstruction in the CBM experiment
(GSI, Germany) algorithm has been developed. The problem of
online track reconstruction can be solved only by using modern
high-performance computers. Therefore, there is a need to use
parallel programming technologies adapted to the hybrid computing
architectures. To perform numerical analysis, a manycore hybrid
server with two Intel Xeon X5660 CPUs and an NVIDIA GTX 480
GPU (JINR LIT) was used.

e Ablyazimov T.O. et al. // Phys. Part. Nucl., Lett. 2014.

V.11, No.4. P.828.

A FORTRAN 77 program POTHEA is developed for
calculating with a predetermined accuracy of eigenvalues, surface
eigenfunctions and their first derivatives with respect to a
parameter of the parametric self-adjoined 2D elliptic partial
differential equation with the Dirichlet and/or Neumann-type
boundary conditions in a finite two-dimensional region. The
program also calculates potential matrix elements that are
integrals of the products of the surface eigenfunctions and/or
the first derivatives of the surface eigenfunctions with respect
to a parameter. Eigenvalues and matrix elements computed by
the POTHEA program can be used for solving the bound state
and multichannel scattering problems for a system of the coupled
second-order ordinary differential equations with the help of the
KANTBP Benchmark.

e Gusev A.A. et al. // Comp. Phys. Commun. 2014. V.185.

P.2636-2654.

A numerical investigation of complexes of localized states
has been performed in two dynamical systems: a directly driven
nonlinear Schrédinger equation (NLS) and a double sine-Gordon
equation (2SG). Both systems have a wide range of physical
applications. In both cases, the numerical approach is based on a
numerical continuation with respect to the control parameters of
the quiescent (stationary) solutions and stability and bifurcation
analysis of the linearized eigenvalue problem. Multisoliton
complexes of the NLS equation are studied in the undamped
and weak damping regimes. It has been shown that in the weak
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damping case the directly driven NLS equation holds stable and
unstable multisoliton complexes. The obtained numerical results
are confirmed by means of direct numerical simulations of the
time-dependent NLS equation. The properties of the multifluxon
solutions of 2SG equation are studied depending on the parameter
of the second harmonic. It is shown that the second harmonic
changes properties and increases the complexity of coexisting static
fluxons of 2SG equation.
o Zemlyanaya E. V., Alexeeva N. V., Atanasova P.Kh. // Bull.
of Peoples’ Friendship University of Russia. Ser. Mathematics,
Informatics, Physics. 2014. No. 2. P. 363.

The unitary U(d)-equivalence relation between elements of
the space R4 of mixed states of d-dimensional quantum system
defines the orbit space R, /U(d) and provides its description in
terms the ring R[R,]V(¥) of U(d)-invariant polynomials. It is
proved that the semi-algebraic structure of Ry /U(d) is determined
completely by two basic properties of density matrices, their
semi-positivity and hermicity. Particularly, it is shown that the
Processi-Schwarz inequalities in elements of integrity basis for
R[R,]Y(@ defining the orbit space, are identically satisfied for all
elements of R,.

o Gerdt V., Khvedelidze A., Palii Yu. // J. “Notes of PDMI”.

2014. V.421. P.68-80.

Matrix-valued functional integrals generated by solutions of
the Dirac equation are considered. These integrals are defined
on one-dimensional continuous paths z: |s,t| — R and take
values in the space of complex d x d matrices. Matrix-valued
integrals are widely used in relativistic quantum mechanics for
research on particles in an electromagnetic field. Namely, the
integrals are applied to represent the fundamental solution of the
Cauchy problem for the Dirac equation. A method of approximate
evaluation of matrix-valued integrals has been proposed. This
method is based on the expansion of functional into a series.
The terms of the series have a form of a product of linear
functionals with increasing total power. The proposed method can
be used in case of small and large parameters included in the
integral.

e Ayryan E.A., Malyutin V.B. // Bull. of Peoples’ Friendship

University of Russia, Series Mathematics, Informatics,
Physics. 2014. No. 1. P.43.
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JINR UNIVERSITY CENTRE

In 2014, 422 students and postgraduate students from the
basic chairs of MSU, MIPT, MIREA, “Dubna” University and
universities of JINR Member States were trained at the University
Centre. JINR postgraduate courses were attended by 37 people from
Armenia, Belarus, Germany, Kazakhstan and RF.

Under JINR UC two new structures were established:
Engineering Research Team and Department of Development and
Implementation of Educational Programmes.

In 2014, the Summer Student Practice in JINR Fields of
Research was held in three stages; 140 people from Belarus,
Bulgaria, Egypt, Poland, Romania, Serbia, Slovakia, the Czech
Republic and Republic of South Africa participated in it.

In 2014, a new summer student program was opened at
JINR. After competitive selection 8 undergraduate and postgraduate
students from RF, Egypt, Poland, Cuba and the Czech Republic for
the period of 6-8 weeks, from June to September, carried out their
research projects in JINR laboratories.

To enhance cooperation between JINR and the Czech Republic,
a new program was launched. It allows undergraduate and post-
graduate students to participate in fundamental and applied research
in the scientific centers of the Czech Republic.

The annual Scientific School for Teachers of Physics from JINR
Member States in Dubna was held in June in two stages: the first
one — for 26 teachers of physics from RF, Belarus and Bulgaria,
and their 12 school students; the second one — for 20 teachers
of physics from Moscow. The programme included lectures on the
current research by the leading JINR stafi, visits to the laboratories
and basic facilities, video conferences with CERN. In November,
42 teachers of physics from RF, Armenia, Belarus, Kazakhstan and
Ukraine participated in the School at CERN.

In the summer of 2014, 25 students specializing in natural
sciences and engineering participated in the Physics Workshop
“105th Element”, in the framework of “Russian Reporter” Summer
School held in Dubna. The Workshop programme included lectures
and visits, as well as hands-on activities. The participants visited
JINR basic facilities, carried out projects, and participated in a
video conference with CERN.

At the beginning of January 2014, an international scientific-
practical conference “Flerov Readings-2014” was organized for
school students and first-year university students.
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JINR UC participated in the organization of activities for
children and adults “Day of Physics”, organized video conferences
with schools and universities of the RF cities, and also gave lectures
and excursions for school students and students from Russia,
Germany and Poland.

PRIZES

The Presidium of the Russian Academy of Sciences awarded
Doctor of Physics and Mathematics Igor Anatolievich Golutvin
(the Joint Institute for Nuclear Research) with the Prize after
P. A.Cherenkov of 2014, for his outstanding contribution into
successful implementation of the CMS experiment at CERN in the
position of the leader of the RDMS CMS collaboration.

GENERAL DATA ON THE NUMBER OF PUBLICATIONS
BY JINR STAFF MEMBERS
(from 14.12.2013 to 05.12.2014)

e Books — 19:

Akimov Yu.K. Photon Methods for Radiation Detection. —
Second edition, corr. and suppl. — Dubna: JINR, 2014. — 324 p.:
ill. — (JINR; 2013-65). — Bibliogr.: p.281-323.

Bilenkij S. M. Introduction to Feynman Diagrams and Physics

of Electroweak Interaction. — Second ed. — M.: URSS, 2014. —
325, [1] p.: ill. — Bibliogr.: p.323-324.

leenkz] S.M. Introduction to Scattering Theory. —
Second ed. — M.: URSS, 2014. — 96 p.: ill.

Isaev P.S. We Fought for Our Homeland: Memoirs. — Dubna:
JINR, 2014. — 173, [3] p.: ill. — (JINR; 2014-4). — Heading: Joint
Institute for Nuclear Research

Kozlov G.A., Matveev V.A., Savrin V.I. On Benefits of
Participation in Programmes of High Energy Elementary Particle
Physics. — Dubna: JINR, 2014. — 49, [2] p.: colour. ill. — (JINR;
2014-49). — Bibliogr.: p.49[50].

55 Years of Space Radiobiology: (to the 50th Anniversary
of SSC RF-IMBP RAS) / Yu.G.Grigoriev, I.B.Ushakov,
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Medical and Biological Problems (Moscow). — M.: Ekonomika,

2013. — 304 p.: ill. — Bibliogr.: p. 283-302.
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Bibliogr.: p.208-218.
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Voznesensky. Preface: K. Kedrov. — M.: Lazur, 2014. — 224 p.: ill.

Samoilov V.N., Furasov V.D. Dynamics of Development of RF
Regions. Development Indices. — Dubna: JINR, 2013. — 449 p.:
ill. — (JINR; 2013-102). — Bibliogr.: p. 447-449.

Saha B. Spinor Field in the Universe Evolution: Spinor Field
as a Source of Isotropization and Speeded Expanding of the
Universe. — Saarbrucken: Lambert Acad. Publ., 2011. — 244 p.:
ill. — Bibliogr.: p.229-244.

Strokousky E.A. Lectures of the Essentials of Kinematics
of Elementary Processes: Manual. — Second ed. with updates
and suppl. — M.. MAKS Press, 2013. — 346 p.. ill. —
Bibliogr.: p.336-346. — Heading: Moscow State University after
Lomonosov. Scientific Research Institute of Nuclear Physics after
D. V. Skobeltsyn.

Uzikov Yu.N. Introduction into Quantum Theory of Collisions:
Manual. — M.: Physics Department MSU, 2014. — 224 p. —
Bibliogr.: p.220-223. — Heading: Physics Department MSU after
M. V. Lomonosov. Elementary Particle Physics Chair.

Ulyanov S.V., Reshetnikov G.P. Technology of Intellectual
Calculations. Soft and Fraction Calculations in Intellectual
Management: Manual. — Dubna: JINR, 2013. — 244 p.: ill. —
(Study Guides of the JINR University Centre. UC; 2013-54). —
Bibliorg.: end of chapters.
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Fursaev D.V. Introduction into Gravitation Theory and Its
Application: Manual. — International University of Nature, Society
and Man “Dubna”, Department of Natur. and Engineering Sciences,
Chair of Theor. Physics. — Dubna: the International University of
Nature, Society and Man “Dubna”, 2013. — 79 p. — Bibliogr.: end
of chapter.

Dinev D. High Energy Heavy lon Accelerator: Textbook. —
Dubna: JINR, 2013. — 106 p.: ill. — Bibliogr.: p. 102-106.

Pervushin  V.N., Pavlov A.E. Principles of Quantum
Universe. — Saarbrucken: Lambert Acad. Publ., 2014. — 480 p.:
ill. — Bibliogr.: end of chapters.

Pontecorvo B. Selected Scientific Works: Recollections on
Bruno Pontecorvo / Ed.: S.M.Bilenky, T.D.Blokhintseva,
L. Cifarelli, V. A. Matveev, 1. G. Pokrovskaya, M. G. Sapozhnikov. —
2nd ed. — Bologna: Societa Italiana di Fisica, 2013. — VIII, 615 p.:
ill. — Complete Bibliogr. of B. Pontecorvo: p. 583-603.
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