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TEOPETHUYECKAA ®PU3HUKA

BeinosiHeH aHann3 cTaOMJIbHOCTH BaKyyMa CTaHAAPTHOH MOJIEJH
(PU3UKHU 3JIeMEHTapHBIX 4acThl. Mcrnonb3oBaHBl pPeHOPMIPYIIIOBbIE
ypaBHEHHUsI Ha TpexINeTJeBOM YyPOBHE TEOPHHU BO3MYILEHHH C yue-
TOM COIVIACOBAHH$l BXOAHBIX [apaMeTpPOB Ha ABYXIIETJIeBOM YpPOBHe.
Bkaanel nonpaBok KXJI y4yTeHbl Ha uyeTblpexmneT/eBOM ypoBHe. I3
YCJIOBUSI CTAaOUJIBHOCTH BaKyyMa IPU 3HEPrUsiX BIIOTH O MaccChl
[Tnanka ¢ Mcnosb3oBaHUEM COBPEMEHHOIO KCIIEPUMEHTANbHOIO 3Ha-
YyeHHs Maccbl 0030Ha XWIrca IMOJYYEeHO OrpaHUYeHHe CBepXy Ha
Maccy Tomn-kBapka. [losyyeHHOe 3HaYeHHe Macchl TOM-KBapKa COrJa-
CYyeTcsl C COBPeMEHHBIM 3KCIIepUMeHTaJ/bHBIM 3HaYEHHEM.

e Bednyakov A.V. et al. // Phys. Rev. Lett. 2015. V.115.

P.201802.

CosfnaHuve HOBBIX (PYHKIMOHAJNbHBIX MaTepUasoB U YCTPOHCTB
C KOHTPOJIMPYEMBIMH KBAaHTOBBIMHM CBOWCTBAMH B HAaCTosilllee Bpe-
MSi BO MHOTOM OCHOBAaHO Ha HJee OpPOUTAJbHOIO HWHXHWHUPHUHTA
B MHOTOCJIOMHBIX OKCHIHBIX TeTepoCTpyKTypax. B pabore mnokasa-
HO, 4TO 3((PeKThl MeKCJ0eBOr0 IepepacrnpeleseHus 3apsiga U u3-
MEHEHHSI CTPYKTYpPbl JIMTAHAHOTO OKPYKEeHHS HOHOB IepPeXOIHbIX
MeTaJ/JI0B 00eCrneuynBaOT BO3MOXKHOCTb KOHTPOJISA MOCJ/e10BATeIbHO-
CTH OpOUTANbHBIX 3J€KTPOHHBIX YPOBHEH (OpOUTaNbHOH PEKOHCTPYK-
IMM) B 0ObeMe CJIOUCTHIX OKCHAOB. Ha mpumepe CJOHMCTHIX OKCHIOB
SrolrO4 n BaglrO4 aBTOpbl BrepBble NpensoXKUAW KU peasii30Baju
KOMOWHHUPOBAHHBIA KOJIMYECTBEHHBIM aHAJ/M3 YKa3aHHbIX 3((eKTOB,
OCHOBAHHBIM Ha pe3ysabTaTaX H3MEPEHHHU CIEeKTPOB 3JeKTPOHHOIO
MapaMarHWTHOrO pe30HaHCa U KBAHTOBO-XMMHUYECKHX KJACTEePHBIX
BBIUHUCJICHUH.

e Bogdanov N. et al. // Nature Commun. 2015. V.6. P.7306.

DOI: 10.1038/8306.

M3ydyeHa uHPIALHMOHHASA KOCMOJIOTHS B TEOPHUU C ABYMS CKaJsip-
HBIMU MOJISIMHA, HEMHUHUMAJbHO CBSI3aHHBIMU CO CKansipom Puuun,
M [OTIOMHUTEJBHBIM Y/eHOM BHAa R?, HapyIIAIOLIHM KOH(GOPMHYIO
UHBapUaHTHOCTb. [locTpoeHbl Mopeau UHGASUHUU B pexHUMe Me-
JIEHHOTO CKaTbIBaHUSA B CJydae ONHOIO0 NMHAMHYECKOrO CKaJIsipHOTO
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MoJisi ¥ IByX TUHAMHYECKHX CKaJsipHBIX moJied. [lokasaHo, 4To crek-
TpaJbHBId HHAEKC CKaJSPHOH MOMABI BO3MYIIEHUH MJIOTHOCTU U CKa-
JISIPHO-TEH30PHOE OTHOLLUEHHE MOTYT ObITb COBMECTHUMBI C MOCJeIHH-
MU pesysabTatamMu skcrnepumeHnta Planck. Takxxe Oblio mpensoxeHo
00001IeHrne MOJEJN Ha CAydal TpeX CKaJspHBIX MOJeH.
e Bamba K., Odintsov S.D., Tretyakov P.V. // Eur. Phys. J.
C. 2015. V.75. P.344.

DHeprus, BolaesseMas B 3JIEKTPOHHOM 3aXBaTe SPOM, MOXKeT I10-
BJAUATh Ha 3(h(eKTUBHYIO Temnepatypy a0 10 %, MoxeT 3aMelJIUTh
OXJIaXKJIeHWe CUJbHO HAMarHUUeHHBIX KeJie3HbIX OeJibiX KapJHKOB
MPU LOCTAaTOYHO HU3KOW CBETUMOCTH U He MOXKET 3aMeTHO BJUATH Ha
CBETHUMOCTb 3TUX KOMIAKTHBIX OOBEKTOB, SBJISIOLMXCA UCTOYHHUKOM
MSITKMX 7Y-KBAaHTOB W PEHTIreHOBCKOro H3JsydeHus. [lokaszaHo, 4To
CYLLeCTBYIOLIAsl TOUHOCTb U3MePEHUS] CBETUMOCTH U 3HEPTUU KOCMH-
YeCKUX JydeHd He MO3BOJISeT MOJYyYUTh YOenUTebHYI0 HHPOPMaLHIO
0 MaMOPaHOBCKOHU MPUPOJE HEUTPUHO, ecyu ero 3g@ekTrUBHAsA Macca
MeHblIe yem 0,8 3B.

e Belyaev V.B. et al. // Nucl. Phys. A. 2015. V.937. P. 17-43.

AKCITIEPUMEHTAJIbHAA ®PU3UKA

PusnKa yacTuil

B pamkax aHanusza paHHbIX 3KcrnepumeHtTa NA48/2 B LIEPH
corpynHukamu OUAHN nposenen anamu3 geKoszHo OO0JIBIIOTO KOJIU-
yecTBa pacMafoB HeHTpaJbHLIX MHOHOB T° — vete™ (1,69 - 107 co-
ObITHIT), POXKIEHHBIX B pacragax 3apsi’KeHHbIX KAOHOB C UMITYJbCOM
p =60 I'sB/c.

AHanus mpoBoAMJICS C IeJIbI0 MOKCKA IMOCJeN0BaTebHOCTH pac-
magoB w0 — vA’, A’ — ete”, rne A’ — Taxk HasbBaeMblil TE€MHBI
(¢oToH. B pesynbrare MnoaydyeHo CTATUCTUYECKH HanboJjee CTPOroe
OorpaHHUeHHe Ha BeJIMUMHY MapaMeTpa CMelIMBaHUsSl «TeMHOro ¢oTo-
Ha» 2 B 006/1aCTH €ro BO3MOXHOH Macchl 9 < myu < 70 MsB/c?,
HCKJ0Yawliee 00bsiCHEHHe aHOMaJbHOI0O MAarHUTHOTO MOMEHTa MIO-
OHa C MOMOUIbIO TUIOTE3bl O BJAHUSHUU «T€MHOro (hOTOHA».

e Batley J.R. et al. (NA48/2 Collab.). Search for the Dark

Photon in 7% Decays // Phys. Lett. B. 2015. V.746. P. 178.

Konna6opauuss COMPASS (LUEPH) ony6aukoBasna pesysbra-
Thl U3MepEeHHUs TMOJIIPU3YEMOCTH MHOHA, MOJyueHHble TMPU Olpeje-
Jsawoiem Bkaane cotpynHukoB OUAM. B skcnepumenTe myudok 7~
¢ umnysabcom 190 I'sB/c pacceuBasics Ha TOHKOM HHKeJE€BOH MH-
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lIeHW. 3HaueHHWe 3JeKTPHUUEeCKOH MOJsIpPU3yeMOCTH IMHOHA COCTaBH-
10 (2,0 £ 0,6¢5ar + 0,7cper) - 1074 ¢M3, 4To HaXomHTCA B COIIACHH
c mpenckaszaHueM 3¢G(QeKTUBHOU KUpPasJbHOU Teopud. TOYHOCTbH M3-
MepeHHMs TIOYTH BIBOE MPEBOCXOAUT paHee OMyOJHKOBaHHBIE Pe3YJIb-
taThl. J[aHHBIH pe3yJbTaT SABJSETCS MPUHLUUIHAIBHO BaXKHBIM JJI51
IPOBEPKHU CIPABEANUBOCTH 3((PEKTUBHOM KHPAJTBHOU TEOPUH.
e Adolph C. et al. (COMPASS Collab.). Measurement of the
Charged-Pion Polarizability // Phys. Rev. Lett. 2015. V. 114.
P.062002.

['pynnoit OUAN B coctaBe komnabopauuu Daya Bay mocne 06-
HOBJIEHHSI HEPreTHUeCKOH MOJEeJNH 3KCIepUMeHTa OblJIH YTOUHEHBI
3HAUeHHs OCLMJISALHMOHHBLIX MapamMetpos A3 u Am?2.: sin® 203 =
= 0,084 + 0,005, Amze = (2,44 £ 0,11) - 103 3B2. Ha ocHoBe
NAHHBIX, HAaOpaHHBIX TOJBKO Ha OJHKHHUX [ETEKTOpax, B IKCIIe-
pumente Daya Bay Obld M3MepeHBI MOTOK H CIEKTP PeaKTOPHBIX
3JeKTPOHHBIX AHTHHEHUTPUHO. Kak W B OPyrux peakTOPHBIX 3IKC-
nepuMenTax, B Daya Bay HaGsatonaercsi o6Mi nepUUUT MOTOKA
AHTUHEUTPUHO 5,4 % OTHOCHUTENBHO MOJAEJH CIIEKTPOB aHTHHEHUTPUHO
Huber + Mueller.

e An F.P. et al. (Daya Bay Collab.). New Measurement of
Antineutrino Oscillation with the Full Detector Configuration
at Daya Bay // Phys. Rev. Lett. 2015. V.115, No.1l.
P.111802; arXiv:1505.03456 [hep-ex].

e An F.P. et al. (Daya Bay Collab.). Measurement of the
Reactor Antineutrino Flux and Spectrum at Daya Bay //
Phys. Rev. Lett. (in press); arXiv:1508.04233 [hep-ex].

[lo nanubiMm nerektopa BOREXINO ony6srkoBaHbEl HOBblE pe-
3yJIbTaThl 110 M3MEPEHMIO TOTOKA reoHeHTpHHO. V3mepeHue mpous-
BefleHo Ha cratucTtuke 2006 cyT, HabsomaeMbld CHTHajJ OT Teo-
HEUTPUHO HAXOAMUTCS B COTJIACUM C OXKHUIAEMBbIM [J51 OOJBLIMHCTBA
reo(pu3nUeCcKUX MojeJsel. BeposaTHOCTb OTCYTCTBHS BKJaia OT Teo-
HeUTPUHO B HaOJI0aeMOM CIEeKTPe HUUTOXKHO MaJjia U COCTaBJIseT
3,6 - 107, TIpu 3TOM BrepBbie B HCTOPHH HABMIONEHHS FeOHEHTPHHO
C omnpenesieHHOH fnoJieit BeposiTHOCTH (98 %) MOXKHO yTBepxKaaTh, 4TO
T€OHEUTPHUHHBIM CUTHAJ UMeeT HEeHYJIeBOU BKJad OT MAHTHH.

e Agostini M. et al. (BOREXINO Collab.). Spectroscopy of

Geoneutrinos from 2056 Days of BOREXINO Data // Phys.
Rev. D. 2015. V.92. P.031101.

B pamkax skcnepumenta NOVA usMepeHbl ciefyloliye mnapa-

METPbl OCLHJALUNI: sin? 03 = 0,51 £ 0,10, Amgg = 2,374:8,}5 X

x 1072 sB? (NH), Am3, = —2,407¢7 - 1073 sB? (IH). Cosnan



CTEH[ AJIs1 IPOBEPKH W H3MepeHHs MapaMeTpPOoB 3JeKTPOHUKH, a TaK-
’Ke BBeJleH B 3KCILTyaTalllio LeHTp yaajeHHoro KoHTposs (ROC-
Dubna), mo3BoJIOLUIME KOHTPOJHPOBATh PA0OTY U yIPaB/IsATh IKCIIe-
pumeHTOoM K3 JlyOHBI. [IpoBeneH aHanu3 cUCTeMaTHUYECKHUX OLIMOOK
JKCIepuMeHTa, a TakxkKe pa3paboTaHO MporpaMMHoe obecredyeHHe
IJIS1 pETUCTPallMK B JIeTEKTOPe CUTHaJla OT CBEPXHOBOH.

e Sanchez M. Results and Prospects from the NOvA Experi-

ment. NuFACT Workshop in Rio de Janeiro. August 2015.

B skcrnepumente OPERA konna6opauusi, mpomoJsizkasi aHaJu3
NAHHBIX, HabOp KOTOPBIX 3akoHYMJCS B KoHUe 2012 r., oOHapyxuIa
nsitoe cOObITHE B3aUMOAEUCTBUSA T-HEUTPUHO. C yUeTOM 0XKHUIaeMOro
¢dona B 0,25 COOBITHSI CTaTHUCTHUeCKAass 3HAYUMOCTb CBHUIETEJbCTBA
HeATPUHHBIX OCUMNAUMHA v, — V7 cocTaBuaa 5,1 0. Takum ob6pasom,
rJaBHAsl 3aJaya 3KCINepUMeHTa — J0Ka3aTeJbCTBO CYLIECTBOBAHUSA
3TOr0 THUMNA OCUHUJJALMAHU, OTBETCTBEHHBIX 32 Ne(DULUUT aTMOCPEepPHbIX
MIOOHHBIX HEHUTPHHO, MyTeM MpPSIMOTrO OOHApyKeHUsl T-HEHUTPHUHO B
My4yKe, YCIELIHO BBIMOJHEHA.

e Agafonova N. et al. Discovery of 7 Neutrino Appearance in

the CNGS Neutrino Beam with the OPERA Experiment //
Phys. Rev. Lett. 2015. V. 115, No. 12. P. 121802.

Brepeeie na LHC wuccaenoan pacnan AY — 9(259)A% a rak-
)Ke H3MepeHo OTHoweHHe BeposiTHocTedl pacmama A — ¥(29)A%
AY — J/ypA°. Mesons J/X u (25)X BoccTaHaBaMBaloOTCs B

pacrajzax Ha MIOOHHYIO Tapy, B To BpeMms Kak pacnag A® — pr~
ucrosb3yercs a5 Bocetanosaenus A? 6apuona. MamepenHoe sHave-
HHe OTHOlIeHHs BeposiTHocTel pacmaga '(AY — ¢ (25) A%)/T(AY —
— J/9A%) = 0,501 & 0,033(crat.) £ 0,016(cuct.) £ 0,011(B), uTo
COTJIaCyeTCsl C OTHOLIEHUEM BePOSATHOCTEW pacnana mJs B-Me30HOB,
usmepeHHeiM B mpenenax 0,5-0,8. EnnHCTBEeHHOe TeopeTHUecKoe
npeicKazaHue MAJs1 OTHOLIeHHs paccmatpuBaeMmbix pacnanos (0,8 +
+0,1) npeBbIlIaeT H3MepeHHOE 3HAUEHHE.
e Gladilin L., Lyubushkin V. (ATLAS Collab.). Measurement
of the Branching Ratio T'(AY — ¥(25)A%)/T(AY — J/4A0)
with the ATLAS Detector // Phys. Lett. B. 2015. V.751.
P.63-80.

Co3naH npubop HOBOM KOHCTPYKLHH — Ja3epHBId JeTEKTOp yT-
JIOBOTO KOJieOaHUSI TOBEPXHOCTH 3eMJid, Ha KOTOPOM JAOCTHUTHYTO
pasperenue 5 - 1077 pan. DToT pesyabTar AB/fETCS NPUHIUIHAILHO
BaXXHBIM, TOCKOJIbBKY OTKDBbIBA€T HOBble BO3MOXKHOCTH IpELH3HOH-
HOTO HCCJIEIOBAHUS YIJIOBBIX KoJeOaHUH MoBepxHocTel. JleTekTop
MOXKeT aTh Ha4yaJ/l0 HOBOMY ITOKOJIEHUIO UHCTPYMEHTOB [JIs1 PellleHUs
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MHOTHX (pyHAAaMeHTaJbHbIX MpoOJjeM HayKu W TexHUKH. KiroueBas
ues KOHCTPYKIMHU Ja3ePHOr0 AeTeKTOpa — 3TO HUCI0Jb30BAaHUE BEK-
TOpa rPaBUTALUMU B Ka4eCTBe BBICOKOCTAOUJIBHOIO OMOPHOTO HAMpPaB-
JIEHWS], TApPaHTUPYIOLIEr0 TOPU30HTAJNBHOCTbL MOBEPXHOCTHOIO CJIOS
JKUIKOCTH, OTPAXKAWIIEH Ja3ePHBIU JIyY.

e bydaecos [0.A., Jlabaun M.B. Ilatrenar P Ne2510488

«YCTPOHUCTBO [/ U3MEPEHHUS yIJia HAKJOHA».

PengtuBucrckas saaepHaa (pu3uka

[pynna OUAUN B komnabopaunu STAR mnpencraBuia pesysb-
TaThl UCCJIEOBAHUH KOPPENSIIHOHHON (DYHKIIUH CUCTEMBI U3 IBYX
aHTUNPOTOHOB. [losydyeHHbIe pe3ysabTaThl JalOT HH(MOPMALIUIO O sSAep-
HBIX CHJAX MeXIy aHTHUIPOTOHAMU U TIPEACTABJSIOT H3MepeHHe
BEJUUMH JBYX KJIIOUEBBIX MapaMeTPOB, XapaKTEPHU3YIOIIHUX CHJIbHOE
B3auMoOJielCcTBUe, — NJUHY paccesiHus (fp) v apPeKTHBHYIO 00/1aCTh
B3auMoeiicTBus (dp). TeM caMbiM 3TH pe3ysbTaThl Aal0T PyHAAMEH-
TaJbHYI0 HH(DOPMAIINIO, HEOOXOMUMYIO IJ51 TOHUMaHUSI CTPYKTYPHl U
CBOHCTB aHTHSIED.

e STAR Collab. Observation of Interaction between Anti-

Nucleons // Nature (submitted).

[pynna OUAU, yuacteytomas B skcnepumente ALICE (LHC,
[IEPH), koHIeHTpHpyeTcs Ha Mcc/eloBaHUH 003e-3HHIITEHHOBCKUX
Koppensiuui. B mpouecce aHann3a (peMTOCKONUUECKUE KOPPEessLUU
nmap KaoHOB, poxaeHHbIXx B Pb-Pb-ctonknoBenusx mpu 2,76 TsB
(Ha mapy HYKJIOHOB), CpaBHHBaJWCb C pe3yJbTaTaMH MIJs 3apsi-
JKEHHbIX THOHOB W C MpeicKa3aHUueM TUAPOKUHETHUEeCKOW MOonesn
(HKM). Belu nosydeHbl 3aBUCUMOCTH OT TMOTMEPeYHOH Macchl (mr)
TpeX KOMIOHEHTOB (Rout, Rsite, Rlong) PaiUyca HCTOYHHKA 3MHC-
CUM KAOHOB W THOHOB [Ji LeHTpaJ/JbHbIX coObITHHA. Monenr HKM
C TmepepaccesiHieM YacCTHL XOPOILO OMNHChIBAET KAOHHBbIE U OOJBLIYIO
4acTh MUOHHBIX AaHHBIX. OTKJOHEHUE OT UIeaNbHOr0 M -CKeHJNHTa
(pamuychl OJisi KAOHOB CHCTEMaTHYeCKH BbILIE MHOHHBIX) OOBSICHS-
eTcsl CYLLeCTBEHHBIM MONepeuHbIM MOTOKOM M (a3oi mnepepaccesi-
Husi. PesynbTaThl ObIIM TpefcTaBJeHbl Ha KoH(epeHIHH «Quark
Matter-2015» (Ko6Ge, Anonus).

Puznka TAKEJIbIX NOHOB

B corpynuuuectBe ¢ yuenniMu CIIIA mnpoBeneHa MOATOTOBKA
U HAuyaT BaKHEWIIWM HAYYHBIM 3SKCIIEPUMEHT, HalleJIeHHbIM Ha I0-
JiydeHHe HOBBIX H30TOIOB 3jeMeHTa 118 — camoro TsixKesoro u3
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HU3BeCcTHBIX 3JeMeHTOB Tabdauukbl . 1. MenneneeBa. [sst aToro skce-
MepuMeHTa HCIogb3yeTcss Nydok °Ca M YHHKaJbHas MHIIEHb M3
CMeCH M30TONOB Ka/uhopHus, BKmodas 2°!Cf. MumeHs Gblia Brep-
Bele uarotoBjseHa B Okx-Pumxke (CIIA) u nocraBnena B JlyGHY.
OKCIepUMEHT TPOBOAUTCS HA Tra3oHanoJHeHHOM cenapatope JIAP
OUSUN B corpynnudectBe ¢ jadopatopusmu B Ok-Pumxke (ORNL),
Hoxkceunne (UT), JluBepmope (LLNL) u HsmBuane (VU). K Ha-
CTOAIEMY BPEMeHH IpH J03e OOJyueHHs MHIIeHH HoHamu °Ca
1,4 - 10! zaperucrpupoBaHa omHa Iernouka pacmana supa 294118,
KOTOpOe, BeposiTHO, oOpasyeTcss B 3n HCMapUTeNbHOM KaHaje pe-
aknuu causaus 29CI+48Ca. dr1o naras nemouka pacnaga eamH-
CTBEHHOTO H3BECTHOI0 0 HACTOSILIEr0 BPeMeHH M30TOMa 3dJeMeHTa
118. YeTnlpe npyrue LeNo4yKH pacrnajfa 3TOTO HM30TONa ObLIK 3ape-
ructpupoBanbl B JISIP B skcnepumentax 2005 u 2012 rr. Papnoak-
THBHbIE CBOMCTBA BCeX SIep LENOYKH 294118, 290y y 286F] XOpOLLO
COIVIaCyIOTCS C pe3yJibTaTaMH, MOJYyYEHHBIMU paHee Kak B peaklHu
¢ ?CI, Tak u B mepekpecTHbx peakuusx 2*°Cm(*8Ca, 3n)>*'Lv u
242pyy(18Ca, 4n)?0F1. Ceuenne peaxuuu *49CI(*8Ca, 3n)?*118 rak-
»K€ COOTBETCTBYeT BeJinuuHe, uaMepeHHoH B 2005 r., — okoso 0,5 116.

DKCIepUMEHTHl NpopoJKawTes. Pe3ysbTaToM SBHTCS CHHTE3
usoTomna saemeHTa 118 ¢ maccoBeiM yncsom 296 (puc. 1), T.e. camoro
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Puc. 1. BepxHssa yactb Kapthl sigep. benbiMu KBagpaTamu MoKa3aHbl HO-
Bble CBEpXTsXKeJible [Apa, KOTOpble MOTYT OBITH IOJy4eHbl B JAaHHOM
JKCIIepUMEHTE



10.45750 MeV | F| 2 | 12.56 MeV
240py +48Ca 03998 85| |Fi288
24172 24172

10.29250 MeV |cn 281 10.39162MeV | F| 285 Fl1288 | 10.20 MeV
0.0889 s 0.2525 s |
24172 19/37 19737
10.461156 MeV
(0975+9.486)  |Ds 277 1rshev |cn281 1035961 MeV | F1285 | | F1288 | 998 Mev
gf(/)%& s 19/37 2/ 31 2/31
10.536767 MeV 10.179220 MeV
9.52950 MeV |Hs 273 (0.410+10.126) |Ds 277 (2.316+7.863) |Cn281
;42/13623 s 0.008282 s 0.1433 s
7 -/37 2/31

8.448263 MeV 10.237220 MeV
(0.816+7.632) |S9269 9.46262 MeV |Hs 273 (1.162+9.075) |Ds277
521.84 s 1.9517's 0.003223 s
24172 19737 2/31
218 MeV
(212.3+5.5) 8.48262 MeV Sg 269 9.47561 MeV |Hs 273
10.37 s 95.42's 0.9013 s
220 MeV
(208.1+11.7) . Sg269
99.95s missing o
19/37

166 MeV
491.06 s
2/31

Puc. 2. HoBble 1enouku pacnazna snpa ~>°Fl

TSIKEJIOTO Sipa W3 HM3BECTHBIX Ha CeTOHS, UTO MPHUHLHMITHAIBHO
BaXKHO /151 OTNpeiesIeHHsI TIPeesIOB siIepHOH CTaOUIbHOCTH.

3aBeplleHbl IKCIIEPUMEHTHl 10 CHHTE3y HOBBIX HEHTPOHOMe(H-
IIUTHBIX H30TOIMOB CBEPXTSKEJBIX JEMEHTOB B PeaKLMsSIX CJAHSHHUS
8Ca+4239Pu u *8Ca+2%Pu. B ofenx peakuysax MOJy4eH HOBHIM
usoton 2%4Fl, MCHEITBIBAIOUIME CIOHTaHHOE JeJeHHe, a TaKKe TpPH
HOBble IeMOYKH pacraja y»Ke HM3BecTHoro usorona °F| (puc.2).
B OynyiieM mnjaHupyeTcs MPOAOJKUTb IKCIEPUMEHTaJbHOE H3yue-
HUe 00J1aCTH HEHW3BECTHBIX CBEPXTSIXKEJBIX siiep, HAXOMSIIUXCS MeX-
Ny HU30TOMAaMH CBEPXTSXKEJbIX JEMEHTOB, CUHTE3UPOBAaHHBIX METO-
nom «ropsigero» causuus B OWAM ([ly6Ha) u MeTomom «XoJion-
Horo» causHusi B GSI (I'epmanus) u RIKEN (fInonus). Pa6ora
nuMeeT (DyHIaMeHTaJbHOe 3HaueHHWe /I NMOHHMMaHHUsI CBOMCTB sifep,
HaXOASIUXCsl BOMU3U TPaHUIL OCTPOBA CTAOUIBHOCTH CBEPXTSIKEJBIX
3JIeMEHTOB.

e Utyonkov V.K. et al. // Phys. Rev. C. 2015. V.92. P.034609.

HeiiTponHasa sinepHas ¢pusuka

Ha umnysbcHOM HCTOUYHMKe pe3oHaHCHbIX HeWTpoHoB WMPEH
TPaAULIMOHHBIN [JIS CIEKTPOMETPUM PE30HAHCHBIX HEUTPOHOB METO[
BPEeMEHHU IpoJieTa NPUMeHeH A5 3JeMEHTHOTO U U30TOMHOTO aHaJ/u-
3a 06pa3uoB. MueHTudrkauusa 31eMeHTOB U U30TOMNOB OCYLIECTBJIS-
eTcs M0 HEPrusiM HEeUTPOHHBIX PE30HAHCOB B PeaKUWH PaguallUOH-
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Homep kaHnasa BpeMs-uudpoBoro npeobpazonaress

YuacTok BpeMsNpPOJIETHOTO CIEKTPa MPU aHaJ/u3e reoJoruyeckKod npoosl

HOrO 3axBaTa, a UX COAEep:KaHUe ompenessieTCsl MO BBIXOAY raMMa-
KBAaHTOB B HaOJ/l0flaeMbiX pe30HaHcax. 3a BpeMs BBOJA B OTMBITHYIO
IKCIIyaTauuo nepBod ouepenu ycranoBku MPEH (¢ ogHO# yckops-
IOIIeH CeKIHeH) pery/sipHO MPOBOAMJICS aHanu3 PyaHbIX nmpob Llen-
TpaJibHOM TeoJiorTHYecKod Jabdopatopud MuUHHUCTepPCTBA 3HEPTreTHUKH
U MPUPOAHBIX pecypcoB MOHro/sMH M KOMIO3UTHBIX 00pasuoB be-
JIOPYCCKOTO TocynapcTBeHHOTo yHHUBepcuTeTa (MuHck). CoBMeCTHO
c TAUII MI'Y npoBeneHBl HcCIe0BaHUS 3JEMEHTHOTO M H30TOIM-
HOrO COCTaBa OOBEKTOB MPEATNOJIOKHUTEJbHO He3eMHOI'0 MPOUCXO0XK-
NEeHHS.

e bamamuna H.B. u dp. // Ilucema B DUYASH. 2015. T.12,
Ne 4(195). C.895-903.

[IvkcenbHBIE KpeMHHEBBIH AeTeKTop Timepix, COCTOALIMH U3
256 x 256 muKcesied pazMepom 59 X 55 MKM, HUCIOJb30BAJCST B KOM-
ounauun ¢ AFE-nerektopoMm (TonmuuHa 11 MKM) ans perucrpauuu
JIETKUX 3apsi?KEHHBIX YACTHI[, UCIYCKAeMbIX B CIIOHTAHHOM [eJIeHUH
252Ci. BbICOKOe TMO3HIIMOHHOE paspellleHHe IeTeKTOPHOH CHCTeMbl
MO3BOJIMJIO BIepBble HaOJI0AAaTh ONHOBPEMEHHBIH BBLJIET ABYX 3a-
DSDKEHHBIX YacTHI[ C MaJibiM OTHOCHUTEJNbHBIM YIJIOM BblJeTa (Ha-
OJIIONAMNCh Tapbl — U «—t), KOTOPBIE TPUMUCHLIBAIOTCS pacmany
HeCTaOUIbHBIX YacTHI “Be u 'Li*.

10



=)

TOT, ms
-
(@) (e

010
700  §
TpexmepHble CHEKTpPbl CHUTHANOB M3 JAeTeKTopa limepix, COOTBETCTBYIO-

e napam «-t (cjeBa, SHEPrHU YaCTHIL pas3jHuuHble) U -« (CrpaBa,
SHEPruM YacTHll OJU3KH APYT K IPYTY)

Bolniv onpenesieHbl BBIXOAbl 3THX YacTHIl, a TaKyKe YIJIOBble U
9HepreTHUeCcKHe pacrpesiesieHust -9acTHll, 00pa3yoIuxcs B 4eTBep-
HOM JIeJIeHHH.

e Ahmadov G.S. et al. Detection of Ternary and Quaternary
Fission Fragments from 2°2Cf with a Position-Sensitive
AFE-FE Telescope Based on Silicon Detectors // Part. Nucl.,
Lett. 2015. V.12, No.4(195). P. 846-854.

Pusuka KOHAC€HCHUPOBAHHBIX Cpeq

[IpoBeneHo HccaenoBaHue KPUCTAINIUYECKOH, MArHUTHOU CTPYK-
TYypbl U KoJieOaTeJbHbIX CIEKTPOB HECOOCTBEHHOTO MYJbTH(EPPOU-
Ka YMnoOs ¢ CUJABHOH MarHUTO3JEKTPHUYECKOH CBSI3bI0 METOIaMH
HeUTPOHHOU NUMPaKUHUU, PEHTIEHOBCKOH NH(pPaKUUHU U paMaHOB-
CKOM CHEeKTPOCKONMWH B AuanazoHe BblcOKUX aAaBjeHud 0-30 I'Tla
u temnepatyp 10-300 K. C noBbllleHMeM paaBjeHHs B 00/acTH
P > 1 I'lla Habnoganoch nogaBjeHUe COpa3MEPHOU U HecopasMmep-
Holi aHTH(eppomarHuTHeix (ADPM) a3 ¢ BekTOpoM pacmpocTpa-
Henuss ¢ = (~ 1/2,0, ~ 1/4) u mnosiBieHWe HOBOH COpasMepHOM
ADM-passl ¢ BeKTOpOM pacnpocTpanenus g, = (1/2, 0, 1/2). Takoe
MoBeJleHWe CUJIbHO KOHTPAaCcTUPYeT ¢ APYTUMHU chucTeMamu RMngOyg,
B KOTOPBIX MOJ JaBjeHHUeM HabJloJaeTcsl MPOTUBOIOJOXKHOE TOBele-
HUe — crabuanzaurs copasmepHoit ADGM-hasbl ¢ BEKTOPOM pacrnpo-
crpanenus g = (1/2, 0, 1/4). B obnactu Gosiee BBICOKHX AaBjeHHH

11
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a) HeliTpoHHble nU]pAaKIHUOHHBIE CIIEK-
Tpbl YMnyOs, u3MepeHHble IPU Pa3J/uu-
HBbIX 3HAUEHHUSX NABJEHHUS U TeMIepary-
pbl Ha nudpakTomerpe JIH-12 u o6pabo-
TaHHble M0 MeTony Puteesnbna. 6) Tewm-
rnepaTypHble 3aBUCHMOCTH UHTETPaIbHOH
MHTEHCHBHOCTH XapaKTepHBIX MarHurt-
HbIX THMKOB COpPa3MepHOW K Hecopas-
mepHoii ADPM-as ¢ BeKTOpoOM pacmpo-
crpanenusi ¢ = (~ 1/2,0, ~ 1/4) u un-
AYLUUPOBAHHOW JaBJeHHeM COpa3MepHON
ADPM-pasbl ¢ BEKTOPOM pacrpocTpaHe-
Hus qp = (1/2,0, 1/2) npu pasinuHbIX
3HaueHHUsiX nAaBjeHus. 8) CTPYKTypHOe
cTpoeHue coenuHeHusi YMnoOs u Kito-
yeBble MAarHUTHbIe B3aWMOEHCTBHUS

P > 16 I'lla na6awopancs CTpyKTypHBIA (DA30BBIH Mepexon, COIpo-
BOXKAIOLLIMKCH aHOMAJMUAMU B OapUueCcKOM IOBEIeHUH HEKOTOPBIX
napamMeTpoB 3JIEMEHTAPHOU SYeHWKH U KoJsleOaTeJIbHbIX MO/,
[losnyyeHHble naHHBIE MO3BOJIMJN NPOAHANU3UPOBATH POJIb KOH-
KYPUPYIOLLUX MarHUTHBIX B3aUMOAEHCTBHUH B (pOPMHUPOBAHUH OCHOB-

HOTO MarHUTHOTO COCTOSIHUSI MyJabTH(PepporukoB RMnsOy.
e Kozlenko D.P. et al. // Phys. Rev. B. 2015. V.92. P. 134409.

C nomoulbl0 MaJoyTJOBOTO pacCesiHWS HEUTPOHOB OOHApPYIKeHbI
M3MEeHEHUs] B CTPYKTYPHOH OpraHu3alulUi MAarHUTHBIX KHUIAKOCTeH Ha

12
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BosnelicTBHe BHEIIHEr0 3JIEKTPUUECKOTO TOJST Ha CTPYKTYPY MArHUTHOH
KHUAKOCTH MarHeTHT/oJIeHHOBasl KHCJa0Ta/TpaHcHOpMaTOPHOE MacJ/o MIJisi
HaHOYPOBHSI: MaJIOYIJIOBOE paccesiHie HEHUTPOHOB, KOHILEHTpAIUsi MarHe-
tuta 1% (@), 075 MaKpOypOBHS: BH3yaJsibHOe HabJofeHHe (pa3oBOro pac-
CJIOEHHsI B KBaplieBo# KioBeTe (To/IKMHA | MM), KOHIIEHTpAIlKsl MarHeTUTa
0,05% (6). Bknagka Ha puc.a 1MokKasbiBaeT BOCCTaHOBJIEHHbIE W3 KPUBBIX
paccesiHusl KOppeasiiioHHble GYHKUHH (B BUAe (DYHKIHE pacnpeneseHust
MapHbIX PACCTOSIHUM) IJIs1 XUIKOCTH B JBYX COCTOSHUSX: «06€3 MoJjisi»
M «C T0JIeM», KOTOPble YKa3bIBAIOT Ha yBeJHUeHHe XapaKTepHOro pasmepa
B pe3ysibTaTe 00pa30BaHHsl arperaToB MPH MPUJIOKEHHH TOJIs, a TaKXkKe Ha
HaJM4yue aHU30TPONUU B (hOopMe arperaTos

OCHOBE TPaHC(OPMATOPHOIrO MacJ/a IOA JeHUCTBUEM BHEILIHEro MoCTo-
SIHHOTO M NePeMEeHHOr0 3JeKTPUUECKOTro MoJisl. 3afada BbIIOJIHAIACE
B paMKax BbIICHeHHUSl 3((eKTa MOBLILIEHUS HaNpsiKeHUs Mpooos
B XKMIKOCTHBIX TpaHC(opMaTopax Npu N00aBJIEHHUH B XXUAKUHU HOCH-
TeJIb HAHOYACTHL, B YACTHOCTH, HAHOYACTHUL, MarHeTUTa, CTaOU/IU3U-
POBAHHBIX OJIEMHOBOW KUCJOTOH.
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[lokazaHo, 4TO Mpu MPHUJIOKEHUH MOCTOSHHOTO 3JeKTPHUUECKOTO
noJisi Hapsily ¢ MaKpPOCKONMUUeCKUM (DA30BBIM pasfesieHUeM HMeeT
MecTo obOpazoBaHue arperatoB Ha ypoBHe ~ 100 HM ¢ cuibHOH
3aBUCUMOCTBIO OT HAMpPs2KEHHOCTU TOJIS.

[Ipy BBIKJIIOUEHUU 3JIEKTPUUYECKOIO M0JS1 CHCTeMa yepe3 HeKOTO-
poe BpeMsi (MOpsiiKa HECKOJNBbKHUX YAaCOB) BO3BPAI[Ae€TCS B UCXOTHOE
coctosiHue. 1yl mepeMeHHOro 3JIEKTPUYECKOro MoJis MOKa3aHo, 4To
MPU JOCTATOYHO MaJiblX YaCTOTaX arperathl Tak:ke 00pasyloTcs, Ofl-
HAKO JaHHBIA TMPOLleCC MpeKpalllaeTcsl MPU MPeBbILIEHUU HEKOTOPOH
KPUTUYECKOW 4YacTOThl. TakuM o0pa3oM, B OOINOJHEHHe K arpera-
LIMOHHBIM 3((heKTaM BO BHEIIHEM MArHUTHOM IOJie, TUIHUUHBIM [Jis
MarHUTHBIX KHUIKOCTeH, OOHapyXKeHa aHaJoTH4yHasi 4yBCTBUTEJIb-
HOCTb K 3JEKTPUUECKOMY TOJIK0 IJ1s1 MAaTHUTHBIX KUIKOCTEH Ha OCHO-
Be JUIJEKTPUUECKUX HOCUTENEeH, YTO OTKPbIBAET HOBBIE TIOTEHHAJb-
Hble BO3MOXKHOCTH PeryJHpOBaHUS CBOMCTB HNAHHBIX KOMIIJIEKCHBIX

CHCTEM C HMCII0JIb30BaHUEM BHEIIHHX YIPaBJSIOIIMX MapaMeTpOB.
e Rajnak M. et al. // Appl. Phys. Lett. 2015. V. 107. P.073108.

B nocnennee BpeMsi HaOJsonaeTcss OOJBLIOH MHTepeC K HCCJe-
JOBAHUIO CYNPAMOJIEKYJ/ISPHBIX COKPUCTAJJIOB THIIA JOHOP—aKLENTop
C BOLOPOIHBIMU CBS3SIMH, UMEWOLIUX LIUPOKHUE MEePCIeKTUBLl B Kaye-
cTBe (DYHKIIMOHAJbHBIX MaTepPUasoB C MOJYTNPOBOAHUKOBBIMH H/HJIH
CErHeTO/JEeKTPUUECKHUMU CBOUCTBAMM, BO3HUKAILIKMMU BCJEICTBUE
SIBJEHUH MepeHoca 3JeKTPOHOB M MPOTOHOB. [IpoBeneHo kommiekc-
HO€ HCCJeI0BAHHWE KPUCTANJIAYECKOU CTPYKTYPBl U MOJIEKYJISPHOU
IUHAMUKH COKpUCTaJ/Ia OPOMAaHUJIUHOBOH KHUCJAOTHI U 2,6-THMeTUJ-
nupasuHa (BrA:2,6-DMP, 1:1) ¢ momouibio MeTOIOB MOHOKPH-
CTa/JbHOM DPEHTIreHOBCKOM AU(PPAKLUHUH, HEUTPOHHOM CIEKTPOCKOIIUU
(cmektpomerp HEPA) u KommsieMeHTapHBIX CIIEKTPOCKOMHUECKHX
METOJOB.

J1s “HTeprnpeTauru 3KCIepUMeHTaJbHBbIX Pe3yJbTaTOB TaKKe
ObLJIO MTPOBENIEHO TeOpeTUUecKoe MoiesupoBanue. CTPYKTYpHBIN aHa-
JIN3 TI0Ka3aJi, YTO HCClenyeMasi CUCTeMa KPUCTAJJIU3YeTCsd B MOHO-
KJUHHOH CTPYKType cuMMeTpuu P2;/c ¢ 4eTbIpbMsi MOJEKYJ/SIPHbI-
MU €eIMHHULIAMHU B 3JEMEHTApPHOU fyelKe, KOTOpPAss COLEPXKUT CeTKY
aHTUIAPaJJIeJbHO OPUEHTUPOBAHHBIX MOJIEKYJ/SPHBIX LENoYeK C BO-
NOPOAHBIMHU CBSI3IMH. B Xome WHTepMOJIeKY/SIPHOTO aHa/u3a OOHa-
py»K€Ha HEe3KBHBAJIEHTHOCTb BOJOPOJAHBIX CBSI3ed MPOMEXKYTOUYHOH
CUJIBl U TIPUCYTCTBUE MHOXKECTBEHHBIX CIELU(PUUIECKUX MEXKMOJIEKY-
JISPHBIX CH.JI.

o fuczyriska K. et al. // J. Phys. Chem. B. 2015. V.119.

P.6852-6872.
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MougiekyasipHast CTPYKTYpa, CIEKTPbl HEYNPYroro paccesHUsi HEUTPOHOB
(HEPA 10 K) u TeopeTuueckue pacueTHble KoJsieOaTesbHble CHEKTPHI
(mns mepexomo O — 1) BrA:2,6-DMP (1:1) B nuanasoHe 4yacTOT HHXKe
925 cm~!. Takxe BBLIGOPOUHO NpejCTaBJeHbl pacCUMTAaHHble (DOHOHHbLIE
IUCTIEPCUOHHBIE KPHUBBIE BMECTe C IJIOTHOCTBIO KoJseOaTeJbHbIX COCTOSI-
HUH, passioKeHHBbIX Ha MapUyajbHble MJIOTHOCTH [JIS KaxKAOTO MOJIEKY-
JIAPHOTO (pparmeHTa

PAIUMAIIMOHHBIE U PAIIMOBHUOJIOTUYECKHUE
HCCJENJOBAHUA

Co3naH 3KCrepuMeHTaJIbHbBIH CTEeHI MJsi HCIBbITaHUS TPUOOPOB
SIIEPHON TIJIaHETOJIOTMM Ha MOJEJsX MJaHeTapHoro rpyHta. OcHoBa
MJIaHeTaPHBIX PErOJIUTOB INMpPENCTaBJsieT cOO0H MacCHB CHJIMKATHOIO
CTeKJa O0ILleld MacCod [0 35 T, ABJSAIOLIMHACH MOLEJbI0 abCOJIOTHO
cyxoro rpyHrta. Hamuuwe B TpyHTe BOABI MOIEJNHUPYETCS CJOSIMU
MOJMUITHJIEHA Ha PasHbIX TybrnHax. [/ MakCHMaJbHO BO3MOXKHOTO
MpUOIMKEHHST K XUMUYECKOMY COCTaBy MapCHaHCKOTO PeroJjiuta Mo
Fe, Al u Cl B coctaB MaccuBa cTekJa [00aBJEHBI TOHKHE CJIOU
CTaJiy, aJIOMHUHHUS U MOJUXJOPBUHHIA. B 11eJJ0M XHMHUUYECKHH cOCTaB
MOJIeJIeH XOpPOIIO COrJIacyeTcsl CO CPeIHHM XUMHUYECKHM COCTaBOM
MapCHaHCKOT0 ¥ JIYHHOTO PeroJiuTa.
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HccnenoBanusi, MpoBOoAMMBIE HAa CTeHIE, SIBJASIOTCS MPOAOJXKe-
HUeM MHOoroJieTHero uukjaa coBMmecTHbix ¢ JIH® u Hucturytowm
KocMHuYecKux uccaenoBanud PAH pa6ot mo paspaGoTke, co3maHHio
U KanuOpoBKe MpUOOPOB sfepHOH muaHeTosoruu. [Ipubopsl npenna-
3HaueHbl AJ5 aHa/JIu3a 3JEeMEHTHOr0 COCTaBa FPyHTA HeOeCHBIX TeJl.
CotpynHuku OMAHN yuyactBoBanu B co3naHuu psina npubopoB, C Mo-
MOLLbIO KOTOPBIX OBbIIO TMOATBEPXKAEHO HaJUUMe BOASIHOTO JibJa Ha
Mapce u JlyHe, HEHTpOHHOTO NMpUOOpPa, CMOHTUPOBAHHOTO Ha OOPTY
poBepa Curiosity, a Takxe psima APYrdx npubopoB AJs OYAYIIHMX
muccuil Pockocmoca, NASA u ESA.

o Litvak M.L. et al. Ground Tests with Active Neutron Instru-

mentation for the Planetary Science Missions // Nucl. Instr.
Meth. A. 2015. V.788. P. 194-202.

[IpoBeneHbl HccieoBaHUSI NEUCTBUSI YCKOPEHHBIX MPOTOHOB U
areHTa XMMHUECKOH TMPHUPOABI (METHJIHUTPO30MOUEBHHBI) HA CeTYaT-
Ky r/aas3a Mbilled. PazpaboraHa meTonuka BH3yasau3allUd IJHAJb-
HeiX KJgeTok Miosepa (TKM) B cpesax ceTyaTku ryiasa MbIIlIeH,
OTKpPBIBaWOIlasi BO3MOXKHOCTb HCCJE0BAHUS OTBETA ITHUX KJETOK Ha
reHoTokcudeckoe Boznencteue. [ KM urpawmoT K/w04eByl posb B pe-
reHepallM CeTUATKU IJla3a U SIBJASIIOTCS €IMHCTBEHHBIMH KJeTKaMu
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MukpodoTtorpaduu cpe3oB CeTYaTKH TIJia3a Mbllled, MOKa3blBaloLlHe aK-
THBAIMIO KJeTOK Miojiiepa B ceTyaTKe IMOCJe BBeleHHsT METHJIHHUTPO30-
MoueBHHBI B n03e 70 mr/kr. MameHenue ToJiikHbl sigepHoro cjost (S1C)
(OTOpEIenTOPOB MBILIK B OTBET Ha JIOKaJbHOe OOJyueHHe MPOTOHAMHU
rosioBbl MbllK cnycts 3 cyT (M) u 30 cyt (OJ) mocse o6ydeHus
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B CeTuaTKe, KOTOPble COXPAHSAIOT CIOCOOHOCTD K AeJeHHI0. BbisiBaeHo
HaJM4YHe TeHOTOKCHYEeCKOTo Mmopora (MmaaTto yCTOHYMBOCTU HA KPUBOU
«103a—3(PeKT») y CeTYATKH TIJ1a3a MBILIEH MocJe BO3IeHCTBUS YCKO-
pPEHHBIMU MPOTOHAMU U WHBEKUHUHW METUJIHUTPO30MOueBHHBbI. OOHa-
py2KeHa CIOCOOHOCTb CeTUaTKH ra3a K Mop(doJornyeckoMy U (yHK-
LIMOHAJIbHOMY BOCCTaHOBJIEHHUIO T0OCJe BO3AEHCTBUS HCIOJb3yeMbIX
B paboTe reHOTOKCUUYECKUX areHTOB.

PesyabTathl JaHHOHW pabOThl UMEKT TeOpeTHUUecKoe W TMPaKTU-
yeckKoe 3HaueHWe /i pelleHds (PyHAaMeHTaJbHOH MNpoOJeMbl TMO-
BpPeXKJeHHUs U BOCCTAHOBJEHUS TEPMUHAJNbHO AU((hepeHIIuPOBAHHbIX
KJIETOK U COCTOSIIUMX U3 HUX TKaHed. OHU MOryT OBbITb HCIOJIB30-
BaHbl /11 TIPOTHO3a OMACHOCTH U OLEHKH MOCAeNCTBUHA PETHUHOTOK-
CUUECKOr0 BO3JEHCTBUS U ONTHUMMU3ALMK Paguo- U XUMHOTepanuu
OMyXOJIed TOJIOBBI, MO3ra, Lled M [Ja3, a TakxkKe [Js [epBUYHOU
OLEHKH 3(P(eKTUBHOCTH JIEKAPCTBEHHBIX CPEACTB, MPENATCTBYIOLIHUX
JereHepaluu CeTYaTKH.

[lonyueHHble naHHBIE TaK»Ke MOTYT TMOCJAYKHUTb MPOTHOCTUUEC-
KUM TOKasaTeJseM BJUSHHUS YCJOBHUM KOCMOCA HA 4yesioBeKa MpH OCy-
LLIeCTBJEHUH [JUTEJbHBIX MUJIOTUPYEMBIX KOCMUUECKUX TOJIETOB.

e Tpornos B.A. u dp. VccnenoBanve afanTUBHOTO OTBETa CeT-
YaTKH I71a3a y MbllIed HA 00JydyeHHe NPOTOHAMU: CBS3b C pena-
pauved JJTHK u rubenbio potopenentopHbix Kiaetok // [1ucbma
B QUAM. 2015. T. 12, Ne 1(192). C. 241-255.

e Tporos B.A. u Odp. PaguanuoHHOe TPEKOHAMLIMOHUPOBAHHE
CeTYATKH IV1a3a y MBI (71 Viv0 TOBBLILIAET ee YCTOMYHUBOCTh
K TMOCJeAYIOleMY TeHOTOKCHUYECKOMY BO3JIEUCTBHUI0O U CTHUMY-
qupyeT BocctaHoBjaeHWe // Llurtosmorusi. 2015. T.56, Ne2.
C.119-128.

e Burnoepadosa [0.B. VccnenoBaHue TMOBpeXAeHUS U TpoLiec-
COB BOCCTAHOBJIEHUS CETUYATKHU IJ1a3a MbILIEH 1nocJe o0JydeHus
YCKOPEHHBIMU TMPOTOHAMH U NEUCTBHUS METUJHHUTPO30MOYEBU-
Hel. ABToped. muc. M., 2015. 24 c.

[IpoBeneHa cepusi KCMEPUMEHTOB MO HCCAENOBAHHUIO pagHally-
OHHO-MHAYLHPOBAaHHOTO MyTareHe3a B KJeTKaxX KUTAHCKOTO XOMSUYKa
(muans V79) mocse BO3MEHCTBUS YCKOPEHHBIX MOHOB C Pa3JIMUHOM
JITID (50, 116, 138, 153 k3B/MkM) u y-00aydeHusi. O6HapyKeHO,
4TO (DOPMHUPOBAHHE MYTAHTHBIX CyOKJOHOB 3aBUCHUT OT CPOKOB BbICe-
Ba 00/Jy4eHHBIX KJETOK («BpeMeHH KCIIPeCCHH» MyTalMi) Ha ceJeK-
TUBHYIO TIUTaTeNbHYIO cpeny ¢ 6-tuoryanuHom u JIIID uznydenuii.
[Ipu yBesMueHHH Mepruoa SKCIPECCHU OTMeUYEeHO yBeJHUeHHe 4acTo-
TBl MyTHPOBAHHS 10 MAKCHMAJbHOT'O 3HAYEHHS C TOCJeAYIOIUM ero
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MaxkcruManbHBIE ypOBeHb paadalMOHHO-UHAYLUHPOBAHHOTO MyTareHesa
B KJeTKaX KUTalCKOro XOMsYKa B 3aBUCUMOCTH OT «BPeMEHU IKCIIPECCUU»
u JIIID yckopeHHBIX MOHOB

CHU>KEeHHEeM 10 CloHTaHHoro ypoBHA. [losioxkeHue 3Toro Makcumyma
3aBucesio ot JII1D yckopeHHBIX MOHOB.

C yBenuuenuem JI[ID 3HaueHne MakcHMyMa CMelaeTcss B CTO-
poHy OoJiee NJMHHOTO «BpeMeHM 3Kcrpeccuu». [lpu ~vy-06ayueHuu
MaKCHUMaJIbHbI YpOBeHb MyTareHesa OTMeueH Ha 3-4 cyT mocne
00JIyueHuUs], TOrla Kak 1nocJje 00JyueHUs: YCKOPeHHbIMU HOHAMH KHC-
nopoga 180 (JITID ~ 116 x3B/MKM) MakcHMasbHLIH YpOBEeHb MyTa-
reHesa HaOJ/tonaJscs yepe3d 11 cyt u nocse o6sy4yeHUs] yCKOPEHHBIMU
nonamu Heona 2°Ne (JI[ID ~ 153 ksB/MkM) uepes 23 cyr. Ha
OCHOBAHHUH MPOBEIEHHBIX UCCJAENIOBAHUH MOXKHO TPEATOJI0XKHUTD, UTO
MOBBIIEHHBIH YPOBEHb pagUallMOHHO-WUHAYIIUPOBAHHOTO MyTareHe3a
onpenessieTcss BO3POCLIEH XPOMOCOMHOW HeCTaOUJIbHOCTBIO MOMYJIS-
UMM 0OJNydeHHBIX KJETOK, U ero MposiBjeHHe B pas3Hble «BpeMeHa
9KCIIPECCHU» 3aBUCHUT OT TS?KECTH MePBOHAYAJNbHBIX MOBPEXKIEHUH.

e Blaha P. et al. Induction of HPRT Mutants in V79 Cells

after Gamma and HZE lons Irradiation at Various Expression
Times // Book of Abstracts of the 15th International Congress
of Radiation Research. Kyoto, Japan, 25-29 May 2015.

YCKOPUTEJIbHAY TEMATHUKA

B OMSAN cosnana nuHUS MO MPOU3BOACTBY, COOPKE U TECTUPO-
BAHUIO CBEPXMPOBOASIINX MarHWTOB, BKJOYawIlass B ceOs yuyacToK
IJIs TIPOU3BOJCTBA CBEPXMPOBOASILET0 KabeJsiss, MAaCTEPCKYIO MO U3-
FOTOBJIEHUIO OOMOTOK, y4acTOK COOPKM MarHuTOB, H3MepeHHs Ka-
YyecTBa M0J51, BAKYYMHBIX W KPUOTEHHBIX HCIbITaHWH. KoHCTpyKuus
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mMaruuToB pazpadoraHa B OMHAU u ormeuena npemuedt [IpaButesin-
ctBa P® 3a 2011 r. B 6mnxaiiive roabl niaaHUpyeTcst U3TOTOBUTD U
npoTectTrpoBaTh 0koJio 400 MarHUTOB /i1 BHOBb CO3[1aBaeMbIX YCKO-

pUTEJIbHBIX yCTaHOBOK MexayHaponHbix npoektoB NICA (OUAN) u
FAIR (DPI).

B pamkax peanusanuu npoekta NICA co3nan HOBbIN (hOpHUHIKEK-
TOp AJSl CYIEeCTBYIOLIEro JuHeHHOro yckoputess JIY-20 Ha ocHOBe
CEKIMU YCKOPUTEJIS C MPOCTPAHCTBEHHO-OAHOPOAHOM KBAAPYTIOJbHON
doxycupoBkoil (RFQ). B 2015 r. mpoBeneH ero (gpusndeckuii myck
C MyuyKaMH JeHTepusi U yrjepojia OT Jla3ePHOTO UCTOYHHKA. YCKOpPH-
Tesb, cpoeKTUupoBaHHbIH coBMecTHO UTID u MUDU, 6bla1 usro-
tToBseH B BHUHWUT® nm. E. K. 3a6abaxuna. BeicokoyacToTHBIH ycu-
Jautenb u3rotoieH B UTOD. Cucrtembl nMuTaHUsS UCTOUHUKA HOHOB
U KaHaJ TPAHCIOPTUPOBKU MydykKa HU3KOHW SHEPrud pa3paboTaHbl U
usrotossenbsl B OMAN. B cosnanuu cucteM NUArHOCTUKW U yIpaB-
JIeHUsl IpruHUManu ydactue creruanuctel u3 UAW PAH. YcneuHoe
M3rOTOBJIEHHe W ucnbiTaHHWe cekuud RFQ, npenHaszHaueHHOH mJist
YCKOpPEHHUsI JIETKUX HMOHOB, SIBJSIETCS 3aMETHbIM JOCTHXKEHHEM He
tonbko nast OUAUN, Ho u nng poccuiickoil yCKOPUTeNbHOH HayKu
B LIEJIOM.

B pamkax peanuzanuu npoekta NICA paspa6oraH U co3maH JiH-
HEeMHBIH YCKOPHUTEJb TS2KeJbIX HOHOB (BILJIOTBb 10 30JI0Ta) C Hepruen
3,2 MsB/uykJ/on u TokoM 10 10 MA. YckopuTesb, H3TOTOBJEHHBIH B
['epmanuu, B 2015 r. 6611 qocraBaen B OMAN. [las ero pasmerieHus
B OMAHN 6bl1a moarorosseHa Heobxonumasi UHGPACTPYKTypa, CIpo-
€KTHPOBAHbl U M3rOTOBJIEHBl UCTOUHUK MOHOB W KaHaJ TPaHCIOPTH-
POBKH MNy4yKa HU3KOH IHEPTUHM, CMOHTHUPOBAHA W MCIIBITAHA CUCTEMa
BBICOKOUACTOTHOTO MuTaHus. B nekabpe 2015 r. Ha BbIXome mepBoii
U3 TPeX YCKOPSIIIUX CEeKLUHUH ObIM MOJyueHbl MYYKH YCKOPEHHBIX
UOHOB J€UTepUs U TeJud.

3aBepilleH MOHTaX HoBoro (parmenTt-cenapatopa AKYJIMHA-2,
npeaHa3HaueHHOro JAJisl MOJyYeHHUs] BTOPUUHBIX PAaJHOAKTUBHbIX MyU-
KOB JIETKHUX 3K30THUECKHX siiep. DblIM BBIMOJHEHB HEOOXOANMbIE
BaKyyMHbI€ TE€CTbl U MarHUTHbIE U3MEPeHHUSs], a TaKxKe OCYIIECTBIEHA
npoBoika nydka. [lepBele skcreprMeHTBl ¢ PaAMOAKTUBHBIMU MYU-
KaMH, rojiydyaeMbiMd Ha ¢parment-cenapatope AKYJIMHA-2, nna-
nupytorcs B 2016 r. B mpouecc co3naHusi CeKTpoMmeTpa HYJIEBOTO
yIJa, a TakxKe CUCTeM BaKyyMHOT'O KOHTPOJISI U MOHHUTOPHUPOBAHHS
My4yKa BOBJIeYEeHbl HeCKOJbKO MHCTUTYTOB [losbiin v Yewckou Pec-
nyOJIUKH.
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HH®OPMAIIMOHHBIE TEXHOJIOT'NH
N BbIYHUCJIIUTEJDbHAYA ®PU3UKA

BBeneH B skcmyaTauuio 1eHTp ypoBHs Tier-1 mjsi skcnepruMeHTa
CMS na bBosbuiom agponHom kosnaipepe (LHC, LIEPH). [Janubii
LleHTp sBJsieTcs1 6a30Boi ycTaHoBkod OMAN u cosnaet ycnoBus s
¢usukoB MHucruryra, crpaH-yuactHul, KoJanabopauud RDMS-CMS
IJ51 TIoJIHOMACIITaOHOro ydacTus B 00paboTKe M aHaju3e JaHHBIX,
nocrynawomux ¢ skcnepumenta CMS. [lpu cosnaHuu ueHTtpa 6blia
paspaboTaHa WHXKeHepHasi HH(pacTpyKTypa (cuctema Oecriepe6oi-
HOTO 3JIEKTPOIUTAHHUS, KJAUMAT-KOHTPOJS U JIP.); BHICOKOCKOPOCTHAS
HajleXKHasi ceTeBast HHPPACTPYKTypa C BbIAEJEHHBIM pe3epBUPYeMbIM
kaHasoMm B LIEPH (LHCOPN); BeiuncaurtesnsHas cucteMa (2400 BbI-
UUCJUTEbHBIX Siep) ¥ CUCTeMa XPaHeHHs Ha 0a3e MUCKOBBIX Mac-
cuBoB (2,4 TIB), a Tak»Xe JIEHTOUHBIX OHOJHOTEK OOJIBLIOH €MKOCTH
(b TIb). Beenennnie cuctembl obecrneunBaioT 100 %-10 HageKHOCTb
U focTynHocThb LeHTpa. Co3nanue ueHtpa ypoHsi Tier-1 B OUAU
OTKpPBbIBAeT HOBYIO TeEPCHEKTUBY HCCJENOBAHUH B 00JACTH aHAJIUTH-
KW «O0JIBIIUX NaHHBIX». [locienHsiss siBsieTcsl KJIIOUEBBIM (haKTOPOM
ycrexa AJisl pa3BUTUS MEPCHEKTUBHBIX HANpaBJeHUH HAYKH U UHAY-
CTPHH, TAaKUX KaK OMOMH(OPMATHKA, SHEPreTUKa HOBOTO MOKOJIEHHUS,
9KOHOMHYECKOEe MOAEJUPOBAHHUE, COLUOJIOTUS U IP.

[Iporpamma [/t BbBIUMC/IEHUH TeOMETPUUECKHX XapaKTePUCTHK
SPO-s1IePHBIX B3aWMOAEHCTBUH, WINPOKO mpuMeHsiemass Ha RHIC wu
LHC, apantupoBana nas skcnepumerdToB NICA/MPD u CBM. [las
3alaHusl TPOPUIb-PYHKLUUU HYKJOH-HYKJIOHHBIX COYHLApeHUH HC-
noJib3yeTcsl napaMeTpu3aliusi, paHee MpeasoxeHHass aBTopamu. s
ornpenesieHUs siepHBIX MapaMeTPOB HCMOJb3YyeTCsl TMOAXOM, LIMPOKO
M3BECTHbIH B (PU3UKe HHU3KUX W MNPOMEXKYTOUHbIX 3Hepruid. [Ipo-
rpaMma pacliipeHa BO3MOXKHOCTbIO yueTa I'PUOOBCKOTO HEYNpPyroro
9KPAHUPOBAHUS.

e Galoyan A.S., Uzhinsky V.V. // Part. Nucl., Lett. 2015.

V.12, No. 1. P.231-236.

Mopesb MHKPOCKONHYeCKoro onTuuyeckoro mnoteHuuana (OIT)
MpUMeHeHa I/ aHa/iu3a ynpyroro paccesiuus »!!'Be nporonamu
M siApaMd M aHaJM3a CeYeHHH HeyNpyroro paccessHus m-Me30HOB
sapamu Si, Ni, Pb npu snepruu 291 MsB. Pacnpenenenus nioTHo-
ctu spep '%!!1Be, nosydeHHBle B MoOfeJM TeHepaTOPHBIX KOOPIHHAT
(GCM) u xBaHToBbHIM MeTomoM MonTte-Kapsio (QMC), ncnosb3oBa-
Hbl 1151 pacueta OIl u 3atem nuddepeHIHaTbHBIX CEUEHHH YIIPYTroro
paccesiHUS 3THX sllep Ha MPOTOHax U siapax \2C. Jlis aHanu3a ceue-
HUH HeyNpYroro paccesiHds 7w-Me30HOB MCIOJb30BaJHCh MapaMeTphl
wIN-aMIJIMTYIbl B siIepHOM cpefie, MOJYUeHHble paHee M3 aHaJH-
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3a JaHHBIX YIPYTroro paccessHusi Ha TexX e sapax. OmnpeneseHbl
napamMeTpbl TyyOUHBl peanbHOH W MHUMON uyacteir OIl ¢ yuetom
M3BECTHOH 3aBUCHMOCTH 00beMHBIX HHTerpasoB OIl oT 3Hepruw.
[Tony4yeHHble OTEHIIMAJBI MOXKHO MCIIOJb30BaTh B AajibHEHIINX pac-
yeTaX CeUeHHH peaklHi ¢ ydacTHeM 3THX sIIep.
e Zemlyanaya E.V. et al. // Phys. Rev. C. 2015. V.91.
P. 034606.
e Lukyanov V.K. et al. // Intern. J. M. Phys. E. 2015. V.24,
No. 4. P. 1550035.
e Jlykvsrnos B.K., 3emasrnas E.B., Jlykvsnos K.B. // .
2015. T.78, Nel. C. 147-155.

[IpensioxkeH anrOPUTM PEKOHCTPYKIUH TPEKOB 3apsi’KEHHBIX ua-
CTHIL Ha ocHoBe (pusbTpa Kasmana. J{aHHBIH aaTOPUTM TPUMEHSeT-
csl IJIsT pellleHWsl ONHOW M3 KJIOUYeBBIX 3ajmau dkcrnepumenta CBM
(Condensed Baryon Matter) — pacrno3HaBaHHs TpPaeKTOPHH 3aps-
YKEHHBIX YaCTHI[ U ONpejieseHUs UX TapameTpoB. [Ipu 3tom, Tak
Kak B 3kcrnepuMeHTe CBM mnsaHupyercsi mosiHasi PeKOHCTPYKIIUS
CUTHaJIbHBIX COOBITHH B peaJbHOM BPEeMEHM 3KCIIePUMEHTa, paspa-
OaTbiBaeMble AJTOPUTMBI JTOJKHBl OBITh OBICTPBIMHU, MAKCHMAJbHO
MCMOJb3YIOMMMH BO3MOXKHOCTH COBPEMEHHBIX MHOTOSIIEPHBIX IPO-
ueccopoB 1 GPU-apxurektyp. PacueTsl mpoBeneHbl Ha BBICOKOIPO-
M3BOJIMTEJNbHOM cepBepe ¢ AByMs mpoueccopamu Intel Xeon X5660
u Bupeokaptod Nvidia GTX GPU 480.

e Ablyazimov T.O. et al. // Part. Nucl., Lett. 2015. V.12,

No. 3. P.423-427.

[IpenJioxkeH HOBBIK OaleCOBCKUH aHAJ/IU3 OLEHKH BEPOSITHOCTEH
pPEaNUCTUYHBIX MOJeJied YPAaBHEHHS COCTOSIHHUS XOJIOLHOM, IJIOTHOHU
SIepHOM MaTepud Ha OCHOBE HE3aBUCUMBbIX H3MepeHUH MacChl U
pafinycoB HeHUTpOHHBbIX 3Be3l. ONUH M3 KJIOYEBBIX BOMPOCOB aHa-
Ju3a — SBJseTCS JU AeKOH(aHHMEHT B SApax KOMIAKTHBIX 3Be3[
mepexoioM THUMA KPOCCOBEpP WJM MNepexonoMm mnepsoro popaa. Ilo-
cJelHee aKTyaJsbHO JJIsi BO3MOXKHOTO CYIIIECTBOBAHHUSI KPUTHUECKOH
KOHEYHOM TOYKM Ha (a3oBod auarpamme KX]JI, 4yTo HaxomuTcs B
chepe HHTEPECOB psiia CYLIECTBYIOLWMX KU OyNYyLIHMX 3KCIEPHUMEHTOB
10 COyAapeHHuIo TsixKesblXx HOHOB, Takux Kak MPD na NICA u CBM
Ha FAIR. B cB3u ¢ 3THM HHTEpeCHBIM CTAaHOBHUTCSI BOMPOC O CY-
IIeCTBOBAHUM MAaCCOBBIX OJIU3HEIOB (3Be3/ TPETbero ceMeHcTBa) —
3Be3[ ¢ ONMHAKOBOH MacCOH, HO Pa3/JUYHBIX M0 CTPYKTYpE.

Ha ocHoBe ce/sleKTUBHBIX HAO/IOJATENbHBIX NAHHBIX M0 MYJib-
capaM Oblla cleJaHa BEPOSATHOCTHAsl OLEHKa THOPUIHBIX MojeJel
ypaBHEHUS] COCTOSIHUS XOJIONHOH MJOTHOW MaTepuH, OCHOBAHHBIX Ha
anpoHHbix Mmopensx tuna APR (¢ sddexkramu u 6e3 addexTon
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MCKJIIOUEHHOTO0 00beMa) U Ha MOJEeJH MellKa /i KBAPKOBOH MaTe-
pun. B aHanuze ucnosnb3oBasuch Hab OAATE/NbHbIE TaHHbBIE IO Macce
ofnHoro M3 maccuBHbeIX mynbcapoB PSR J0348 + 0432 u no panuycy
PSR J0437-4715 nynbcapa. PacueTsl MOKa3blBalOT, UYTO MOJEJH yPaB-
HEeHUs] COCTOSIHUS, NOMYCKalollUe CYIleCTBOBaHHE CBePXMACCHBHbBIX

OJIM3HEL 0B, UMEIOT HanboJiee BICOKYI BEPOSITHOCTHYIO MepY.
e Ayriyan A. et al. // Part. Nucl. 2015. V.46, No.5.
P. 1563-1570.

YYEBHO-HAYYHBIU ITEHTP

B 2015 r. B YueOGHO-HAy4YHOM ILIeHTPe MPOXOAUIU OOydeHHe
485 cTymeHTOB W acnupaHTOB 6a3oBbiX Kadenp MIY, MOTH,
yHuBepcutera «/ly6Ha» W yHuUBepcuTeTOB cTpaH-ydactHuly OMHAUN.
B acnupantype OMAN obyuanucey 18 uesosek, 7 U3 HUX MO CHELH-
aJNbHOCTHU «TeopeTnueckass (PU3NKA».

B nerHe#l cTyneHUecKOH NpakTHKe MO HaNpaBJeHUSIM HCCJEeNO0-
Banud OUSAN 2015 r., xkotopas TpagulMOHHO TMPOBOAUJIACH B TPH
yTamna, NpuHUMaJ u ydactue 134 npencraButens AsepbaiigkaHa, be-
jgopycceuu, boarapuu, Erunrta, Ky6sl, [loabumu, Pymbinuu, Cepoun,
CaoBakuu, Uexuu u KOAP.

YuacTHUKaMHU JieTHel CTyleHYeCKOM Mmporpammbl cTanu 33 CTy-
neHta W acnupanta uz MI'Y, MOTU, MUDU, rocynapcTBeHHBIX
yauBepcuteToB C.-Iletepbypra u Owmcka, By3oB ApmeHuu, beso-
pyccuu, boarapuwn, I'pysuu, Erunta, Ky6sl, I[losbumu, Pymbinum,
CanoBakuu, Y36ekucraHa, Ykpaunsl u HOAP. Konkypc nHa yuactue
B MpPOrpaMMe COCTaBUJ 4 yesoBEKa HAa MECTO.

ExeronHasi wkosa Ans y4yuTesJed (PU3UKKM U3 CTPaH-y4YaCTHULL
OUAHN nposonunach B uioHe B JlyOHe B 2 3Tama: mepBbll — AJs
25 yuurened ¢usuku us besnopyccuu, boarapun, Kazaxcrana, PO,
Ykpauubl U ux 11 yuyeHukos, Bropod — aJs 16 yuutesneit us Mock-
Bol. [Iporpamma BkJ/touasa Jekuuu Benyuux cotpyanukor OUMAU
O COBpPEMEHHBIX HCCJeNOBAaHUAX, IKCKYPCUH B Ja00OpAaTOpPUU U Ha
6a3oBble ycTaHOBKH, BUaeoKoH(pepenuuu ¢ [LIEPH. B maprte u Hosi6pe
B paboTe nByx HayuHbX 1koa B [LIEPH npunumanu yuactue 65 npe-
nopasatesied ¢usuku wkon PP, benopyccuu, Kasaxcrana, Ykpau-
uel, [IIBefinapuu. Yuurens PD npencrapisnu ydyebHble 3aBeleHHUS
MockBel U obaactu, C.-IletepOypra, a Takxke Boponexcko#, Hp-
KyTckol, Kuposckoit, HoBocubupckoit, Huxeroponckoit, Camapcko#,
Cmonenckol, Tomcko#, HensabuHckod obmaacteit, baimikoprocraHna,
Tarapcrana, Uysamuu, KpacHonapckoro u Ilpumopckoro kpaes.

Jlerom 2015 r. B [losnanu (Ilosbmia) mpoxonuna 7-1 MexnyHa-

pOJHasi cTyleHYeckas IikoJa «fdmepHass GH3MKa — HayKa W MPUJIO-
x)enusi» (NUCPHYS-SC&APPL). lllkona 6ei1a opranuszobana ¥ HIL
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OUSU, pusnyeckum (akynbTeToM YHHUBepcuTeTa UM. A. MUl KeBU-
uya B [losnanu (Ilosibmia), YUermckum TeXHUYECKHM YHUBEPCHTETOM
B [lpare, Yuusepcutretrom um. . Komenckoro B bparucnase (Cio-
BaKMs). YUaCTHHKAMH ILIKOJbI OblIH MoJonble cotrpyaHuku OWAH,
a Takxke mnpeacrtaBuTesu By3oB Apmenuu, [losbmu, Pocenn, Pywmbl-
HUU, Y30eKucTtaHa U Yexuu.

YHL OHUAUN u marematuueckuil cdakynbrer HayuyHo-uccneno-
BATeJbCKOI0 YHHBepcuTeTa «DBbiClaf MIKOJa 3KOHOMHUKH» BECHOH
2015 r. mpoBOAMJK MeKAYHAapPOAHYIO MIKOJYy-KOH(DepeHU U0 «MHTe-
rpupyeMble CTPYKTYPbl B KBAHTOBOH TeOpHUH MoJsi». Ee yyacTHUKaMu
cTand 18 cTyeHTOB U MOJIOABIX COTPYAHUKOB MIHCTUTYyTa TeopeTHue-
ckoét pusuku AH Ykpaunsl, maTemaTudeckoro akysnbreta «Briciiei
LIKOJIBl 9KOHOMUKH» U1 MDTH.

YHL OUHAHN yuacrtBoBasn B oOpraHu3auuu MEPONPUSTHH MAJS
netedl u B3pocabix «JleHb (DU3UMKH», OPraHMW30BBIBAJ BHUAEOKOH{ e-
peHIIMH CO ILIKOJaMW W YHHUBepcuTetamu ropoaoB PP, a Takxke
MPOBOJMJ 03HAKOMUTEJbHbIE JIEKLIIUU U IKCKYPCHU A5 LIKOJbHUKOB
U cTyneHToB roponoB PP u I'epmanum.

ITPEMUH

Pemenuem YyeHoro coBeta MHCTHUTyTa §IiepHBIX HCCJELOBAHUHU
PAH npemusi umenn M. A. MapkoBa 3a 2015 r. npucyxaeHa QUpPeK-
Topy OUAN pneiictBuTenbHOMY ujieHy PoccuiicKod akameMuu Hayk
Buktopy AHatosbeBuuy MaTBeeBy 3a BKJad B Pa3BUTHE TEOPUU
CUJIbHBIX B3aUMOLEHWCTBUMA U KBAPKOBOW MOJEJH aJLPOHOB.

9 nHosi6ps 2015 r. 6bl10 06BSIBIEHO, YTO Kossabopauuu Daya
Bay, KamLAND, Super-Kamiokande, SNO u T2K/K2K pasnenu-
JU caMylo KpymnHyiwo mnpemuio B Hayke Breakthrough Prize B 06-
JacTu (yHOaMeHTaJbHOH (PU3MKH «3a OTKPBITHE U HCCJeNOBaHHe
HeUTPUHHBIX ocuuaasaui». Co cropousl OUAN npemuto nosayuu-
a1 M. O.Tonuap, 10. A. Topuywkun, J1. B. Haymos, M. b. HemueHnok,
A.T.Onbwesckuii, E. A. fIkymwes, B. A. MateeeB u b. A. Ilomnos.

OBIIUE NTAHHBIE
O KOJINYECTBE IIYBJHUKAIIUNNA COTPYAHHKOB O
(c 06.12.2014 no 31.12.2015)

e Kuuru — 11:

Bbaoxunyes JI.H. OcHOBbl KBaHTOBOW MeXaHUKH: yueOHOe mocobue
nas cryn. BysoB. — M3m. 8-e. — M.: URSS, 2015. — 672 c.: un. —
(Pusnko-maTeMaTHUecKoe Hacenre: hru3uKa (KBaHTOBAasi MEXaHHKA)).
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baoxunyes /. M. TlpuHunnuasbHble BONPOCH KBAHTOBOH MeXaHUKH. —
Mzn. 3-e. — M.: URSS, 2015. — 150 c.: un. — (Pusuko-maTeMaTHueCKoe
HacJenue: ¢pu3uKa (KBaHTOBas MexaHHKa)). — bubauorp.: c. 148-150.

Hcaes [1. C. OObIKHOBEHHbIE, CTPaHHbIe, OUapOBaHHbBIE, TTPEKPACHBIE. . .
00 MCTODHH Da3BUTHSI TEOPETHYECKHX HAeH B (pU3HKe 3JeMeHTapHBIX Ya-
ctun. — Han. 2-e, ucnp. u gpon. — M.: URSS, 2015. — 315 c.: un. —
(Hayky — Bcem! IlleneBpbl Hay4yHO-TIOMyJsipHOH JiUTepaTyphl. (Pusuka);
Bein. 105). — bubauorp.: c. 314.

Kpacrukos H.B., Mameees B.A. OtkpbiThe 6030Ha XHUITCa ¥ MOUCK

HOBOH (PU3MKM Ha boJsblioM agpoHHOM KoJadnepe NpU 3HePrUsix 7 U
8 TsB. — M.: URSS, 2015. — 274 c.: un. — bubauorp.: c.257-274.

[lenes B.H. Ot npusHanus K TBopuectBy. — Mrionxen: TUT i TAM,
2015. — 202 c.: uB. ua. — bubauorp.: c. 181-185.

[lepeneakun E. E., Cadosnukos b. H., Hnozemuyesa H.I. Boiuncnenus
Ha rpadudeckux npoueccopax (GPU) B 3agauax maTeMaTH4eCKOH U Teope-
tugeckoi pusuku. — M.: URSS, 2014. — 166 c.: un. — (Knaccuuecknii
yue6Huk MI'Y). — Bubauorp.: c. 166.

Cowpecurn E.M. TlpoTonnasi u uonHas Tepanus. — Jyb6ua: OMAU,
2015. — 156 c.: us. ua. — (OULAH; 2014-81). — Bubauorp.: c. 153-156.

Tumowenko ['.H. DxcneprMeHTajsbHble METOIbl SIAEPHOH (PUIUKHU:
yuebHoe nocobue. — Jly6na: [oc. yH-T «Ily6Ha», 2015. — 170 ¢. — B Han-
3ar.: [oc. yH-T «JlyOHa», (pak. ecTeCTB. MU HHXK. HayK, Ka(. OMOPU3IUKH.

Passport of the NICA Accelerator Complex: Functional Requirement
Specification Project NICA/MPD / 1. Meshkov, G. Trubnikov, A. Sidorin,
N.N. Agapov, V.S. Aleksandrov, O.I.Brovko, A.V.Butenko, E.D.Do-
nets, E. E. Donets, D. E. Donets, A.V. Eliseev, A. A. Fateev, V. V. Fimush-
kin, A.R. Galimov, E. V. Gorbachev, A.I. Govorov, E. V. Ivanov, V. N. Kar-
pinsky, V.D. Kekelidze, H. G. Khodzhibagiyan, V. V. Kobets, O.S. Kozlov,
S. A.Kostromin, A.D.Kovalenko, G.L.Kuznetsov, R.Lednicky, N.I.Le-
bedev, V.A.Matveev, V.A.Mikhailov, V.A.Monchinsky, Yu.K.Potre-
benikov, A.V.Philippov, S.V.Romanov, P.A.Rukoyatkin, N.V.Semin,
N. A. Shurkhno, A.l Sidorov, V.M. Slepnev, A.V.Smirnov, A.S.Sorin,
N.D. Topilin, A.V.Tuzikov, V.I.Volkov; Ed.: 1. Meshkov, G. Trubnikov,
A.Sidorin. — Dubna: JINR, 2015. — 19 p.: ill. — Bibliogr.: P. 19.

Lehar F., Strokouvsky E.A., Wilkin C. Experimental Physics with
Polarized Protons, Neutrons and Deuterons. — Prague: Czech Technical
Univ., 2015. — 220 p.: ill. — Bibliogr.: P.207-220.

Voskresenskaya O. Kinetic and Thermodynamic Stability of Cerium
(IV) Complexes with a Series of Aliphatic Organic Compounds. — New
York: Nova Sci. Publ., 2013. — IX, 171 p.: ill. — Bibliogr.: end of chap.

e KypHanbuble cratbt — 850

e [IyOnukauuu B Tpynax KoHdpepeHunit — 780
e [Ipenpunte — 81

e ABTOpedepaThl auccepranuii — 17

e Bcero: 1739

24



THEORETICAL PHYSICS

Manifestly gauge-independent analysis of the vacuum stability
in the Standard Model including two-loop matching, three-loop
renormalization group evolution, and pure QCD corrections through
four loops is performed. All these ingredients are exact, except
that light-fermion masses are neglected. We in turn apply the
criterion of nullifying the Higgs seli-coupling and its beta function
in the modified minimal-subtraction scheme and a recently proposed
consistent method for determining the true minimum of the
effective Higgs potential that also avoids gauge dependence.
Exploiting our knowledge of the Higgs-boson mass, we derive an
upper bound on the pole mass of the top quark by requiring the
Standard Model stability all the way up to the Planck mass scale
and conservatively estimate the theoretical uncertainty. This bound
is compatible with the Monte Carlo mass quoted by the Particle
Data Group at the 1.30 level.

e Bednyakov A.V. et al. // Phys. Rev. Lett. 2015. V.115.

P.201802.

A promising route to tailoring the electronic properties of
quantum materials and devices rests on the idea of orbital
engineering in multilayered oxide hetero-structures. It is shown that
the interplay of interlayer charge imbalance and ligand distortions
provides a knob for tuning the sequence of electronic levels
even in intrinsically stacked oxides. In this regard, the d-orbital
level structure of layered SrolrO4 by electron spin resonance is
resolved and it is shown that the iridium d-levels are inverted
with respect to their normal ordering. State-of-the-art electronic-
structure calculations confirm the level switching in SrolrOy,
whereas we find them in BasIrO4 to be normally ordered. Given
the nonpolar character of the metal-oxygen layers, our findings
highlight the tetravalent transition-metal 214 oxides as ideal
platiorms to explore d-orbital reconstruction in the context of oxide
electronics.

e Bogdanov N. et al. // Nature Commun. 2015. V.6. P.7306.

DOI: 10.1038/8306.

25



Inflationary cosmology in a theory where there are two scalar
fields which non-minimally couple to the Ricci scalar and an
additional R? term, which breaks the conformal invariance, was
explored. They investigated the slow-roll inflation in the case of
one dynamical scalar field and that of two dynamical scalar fields.
[t was explicitly demonstrated that the spectral index of scalar
mode of the density perturbations and the tensor-to-scalar ratio can
be consistent with the observations acquired by the recent Planck
satellite. A generalization of the model with three scalar fields was
proposed.

e Bamba K., Odintsov S.D., Tretyakov P. V. // Eur. Phys. J.

C. 2015. V.75. P. 344.

The energy, released in electron capture by a nucleus, can
influence the effective temperature up to 10%; it can retard cooling
of the strongly magnetized iron white dwarfs at sufliciently low
luminosity and cannot influence the luminosity of these compact
objects considered as the sources of the soft v-ray and X-ray
radiation. It is shown that at the present level of measurement
accuracy of the luminosity and energy of the cosmic gamma-rays
one cannot provide conclusive information on the Majorana nature

of the neutrino, if its effective mass is smaller than 0.8 eV.
e Belyaev V.B. et al. // Nucl. Phys. A. 2015. V.937. P. 17-43.

EXPERIMENTAL PHYSICS

Particle Physics

The JINR group has performed the analysis of data on the decay
7m0 — vete™ (1.69- 107 events caused by kaons with p = 60 GeV/c
decay) obtained in NA48/2 experiment at CERN. The analysis was
aimed at the search for the decay chain 7% — ~vA’, A’ — ete™,
where A’ is the so-called “dark photon”. As a result, the strongest
restriction on the value of the “dark photon” mixing parameter &2
in the mass region 9 <my < 70 MeV/c? has been obtained. This
restriction excludes the possibility to explain the muon anomal
magnetic momentum by the effects related to the “dark photon”.

e Batley J.R. et al. (NA48/2 Collab.). Search for the Dark

Photon in 7% Decays // Phys. Lett. B. 2015. V.746. P. 178.

The COMPASS collaboration (CERN) published the results of
measuring the pion polarizability obtained by defining the contri-
bution of the JINR group. In the experiment, the beam 7~ with
a momentum of 190 GeV/c scattered on the thin nickel target.
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The value of the electric polarizability of the pion amounted to
(2.0 £ 0.64tat £ 0.75yst) - 10~* fm?3, which agrees with the prediction
of the effective chiral theory. Measurement accuracy is about
twice the previously published results. This result is fundamentally
important for checking/testing the correctness of the effective chiral
theory.
e Adolph C. et al. (COMPASS Collab.). Measurement of the
Charged-Pion Polarizability // Phys. Rev. Lett. 2015. V. 114.
P.062002.

A group of scientists from DLNP developed their own software
and analysis methods for the Daya Bay experiment data. New
precision results on the measurement of the neutrino oscillation
parameters ;3 (mixing angle) and Am?2, (mass splitting) were
obtained: sin%260;3 = 0.084 & 0.005, Am?, = (2.44 £ 0.11) x
x 1073 eV? [1]. Reactor antineutrino rate and spectrum shape were
measured based on near detectors data. As well as other reactor
experiments, Daya Bay observes overall ~ 5.4% antineutrino flux
deficit [2]. The deficit and excess are observed in comparison with
Huber—Mueller antineutrino flux mode.

1. An F.P. et al. (Daya Bay Collab.). New Measurement of
Antineutrino Oscillation with the Full Detector Configuration
at Daya Bay // Phys. Rev. Lett. 2015. V.115, No.1l.
P.111802; arXiv:1505.03456 [hep-ex].

2. An F.P. et al. (Daya Bay Collab.). Measurement of the
Reactor Antineutrino Flux and Spectrum at Daya Bay //
Phys. Rev. Lett. (in press); arXiv:1508.04233 [hep-ex].

In 2015, new BOREXINO results on the Earth antineutrino flux
measurement were published. Improved geoneutrino measurement
is done with 2056 days of data taking. The obtained signal value
is in agreement with the majority of predictions from geophysical
models. The null observation of geoneutrinos with BOREXINO
alone has a probability of 3.6 - 10~ (5.90). A geoneutrino signal
extracted for the mantle only is obtained at 98% C.L.

o Agostini M. et al. (BOREXINO Collab.). Spectroscopy of

Geoneutrinos from 2056 Days of BOREXINO Data // Phys.
Rev. D. 2015. V.92. P.031101.

In 2015, after the year of operation the first results on
measurement of oscillation parameters were announced by the
long baseline experiment NOvA. The following parameters were
measured: sin®fy3 = 0.51 £ 0.10, Am3, = 2.37J_r8:{§ . 1073 eV?2

(NH), Am3, = —2.407517- 103 eV? (IH). In 2015, special test
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bench was constructed at JINR to measure NOvA electronics
parameters. The Remote Operation Center (ROC-Dubna) was put
in operation allowing to monitor and control the NOvVA experiment
from Dubna. The analysis of NOvA systematic uncertainties related
to the poor knowledge of neutrino-nucleon cross sections, density of
the Earth, and the use of different approximations in the oscillation
analysis was performed. Also, the software for the supernova signal
analysis was developed.

e Sanchez M. Results and Prospects from the NOvA Experi-

ment. NuFACT Workshop in Rio de Janeiro. August 2015.

In 2015, the OPERA experiment data analysis directed to
the tau neutrino search in the appearance mode approached its
completion. The search for the tau neutrino interactions in the
detector with a sample of two most probable target bricks per event
yielded 5 events with 0.25 expected from all possible background
sources. This means a discovery of the tau neutrino appearance in
the CNGS beam at a confidence level of 5.1 standard deviations.
Thus, the main goal of the experiment — to prove that this type
of oscillations is the reason of the deficit of the atmospheric muon
neutrino through direct observation of v, appearance in the v,
beam — is successiully fulfilled.

e Agafonova N. et al. Discovery of 7 Neutrino Appearance in

the CNGS Neutrino Beam with the OPERA Experiment //
Phys. Rev. Lett. 2015. V. 115, No. 12. P. 121802.

For the first time at the LHC, the Ag — w(QS)AO decay has
been observed and the branching ratio of the AY — ¢(2S)A°
to A) — J/wAY has been measured. The J/¥X and (2S)X
mesons are reconstructed in their decays to a muon pair,
while the AY — pr~ decay is exploited for the A® baryon
reconstruction. Branching ratio has been measured to be
LAY — ¥(29)A%)/T(A) — J/9pAY%) = 0.501 + 0.033(stat.) &
+ 0.016(syst.) + 0.011(B). The ratio falls into the range 0.5-0.8,
as found for the branching ratios of analogous B meson decays.
The only available theoretical expectation for the branching ratio
(0.8 £0.1) exceeds the measured value.

e Gladilin L., Lyubushkin V. (ATLAS Collab.). Measurement

of the Branching Ratio T'(AY — ¥(25)AY%)/T(AY — J/4A9)
with the ATLAS Detector // Phys. Lett. B. 2015. V.751.
P. 63-80.

A conceptually new laser detector of ground angular motion
with a resolution of 51077 rad is developed. This achievement
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is of fundamental importance as it ushers in a new generation of
instrumentation for the high-precision surface oscillation studies.
The detector can provide fundamentally new approaches to solving
numerous scientific and civil engineering problems. The key idea of
this detector design is to use the gravity vector as a highly stable
reference guaranteeing the horizontality of the laser-ray-reflecting
liquid surface taken as a stable reference level.

e Budagov Yu., Lyablin M. RF Patent No. 2510488, “Device to

measure inclination angle”.

Relativistic Nuclear Physics

The JINR group presented the results of the two anti-protons
correlation function with data taken by the STAR experiment at
RHIC. The results provide information about nuclear force between
two anti-protons and present the measurement of the two key
parameters that characterize the corresponding strong interaction,
namely, the scattering length (fo) and effective range (dp). This
result provides a fundamental ingredient for understanding the
structure of more sophisticated anti-nuclei and their properties.

e STAR Collab. Observation of Interaction between Anti-

Nucleons // Nature (submitted).

The JINR group involved in the ALICE experiment (LHC,
CERN) focuses on the study of Bose—Einstein correlations. During
the analysis, the femtoscopic correlations of kaon pairs, produced
in Pb—Pb collisions at 2.76 TeV (per a pair of nucleons) were
compared with the results for charged pions and the prediction of
the Hydro-Kinetic Model (HKM). Dependences on the transverse
mass (mr) of the three components (Rout, Rsite, Rlong) With a
radius of the emission source of kaons and pions for central events
were obtained. The HKM model with rescattering of particles
describes the kaon and most of the pion data. The deviation from the
ideal myp-scaling (radii for kaons are systematically higher than the
pion ones) is due to a substantial transverse flow and rescattering
phase. The results were presented at the “Quark Matter-2015”
conference (Kobe, Japan).

Heavy Ion Physics

An experiment of major importance aimed at producing new
isotopes of element 118, the heaviest known element of Mendeleev’s
Periodic Table, was prepared and launched at the Flerov Laboratory
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of Nuclear Reactions in collaboration with scientists from the
USA. The %®Ca beam and a unique target that consists of a
mix of isotopes of californium, including 251Cf are used in the
experiment. The target was for the first time produced at Oak
Ridge (USA) and delivered to Dubna. The experiment is carried
out in collaboration with the laboratories at Oak Ridge (ORNL),
Knoxville (UT), Livermore (LLNL), and Nashville (VU) using the
JINR FLNR gas-filled recoil separator. Irradiating the target with
a ¥Ca ion beam dose of 1.4-10!9, to date we have detected one
decay chain of the 2°*118 nucleus presumably produced in the 3n
evaporation channel of the 249Cf +8Ca fusion reaction. This is the
fifth decay chain of the only so far known isotope of element 118.
Four other decay chains of this isotope were observed at FLNR
in experiments carried out in 2005 and 2012. The data on the
decay properties of all the nuclei of the chain — 294118, 2Ly, and
286F] — are in good agreement with the results obtained earlier
both in the reaction with ?*°Cf and in the 2*°Cm(*8Ca, 3n)*%Lv
and 2421311(48(221,4712286131 cross reactions. The cross section for
the 249CI(*8Ca, 3n)??118 reaction also corresponds to the value
measured in 2005 (about 0.5 pb).
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Fig. 1. The upper part of the chart of nuclei. New superheavy nuclei that

can be produced in the experiment are shown as white squares
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Fig.2. New decay chains of the 2°FI nucleus

The experiments are in progress. The awaited result is the
synthesis of an isotope of element 118 with mass number 296
(Fig. 1), i.e., the heaviest so far known nucleus. This is of utmost
importance for defining the limits of nuclear stability.

In 2015, experiments on the synthesis of new neutron-deficient
isotopes of superheavy elements in the *8Ca+23°Pu and *®Ca+
+240Py fusion reactions were completed. A new 2%4FI isotope,
undergoing spontaneous fission, was produced in both reactions.
Three new decay chains of the known 2%Fl isotope were also
detected (Fig.2). Further experimental studies on the region
of unknown superheavy nuclei are planned. These superheavy
nuclei are located between the isotopes of superheavy elements
synthesized by “hot” fusion at JINR (Dubna) and by “cold” fusion
at GSI (Germany) and RIKEN (Japan). The work is fundamental
for understanding the properties of nuclei located near the borders
of the island of stability of superheavy elements.

e Utyonkov V.K. et al. // Phys. Rev. C. 2015. V.92. P.034609.

Neutron Nuclear Physics

At the IREN pulsed resonance neutron source of the Frank
Laboratory of Neutron Physics the time-of-flight technique, which
is a traditional method of resonance neutron spectrometry, is
applied for analysis of element and isotope composition of samples.
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Part of the time-of-flight spectrum obtained in the measurements with
a geological sample

Elements and isotopes can be identified by the energies of neutron
resonances in the radiative capture reaction, and their amount is
determined by the gamma-ray yield in the observed resonances.
Since the start of the trial operation of the first stage of the
IREN facility (with one accelerating section), the analysis of ore
samples from the Central Geological Laboratory of Mongolia and
composite samples from Belarusian State University was regularly
carried out. In cooperation with the Sternberg Astronomical
Institute of Moscow State University, studies of element and isotope
composition of objects presumably of extraterrestrial origin were
conducted.

e Bazhazhina N.V. et al. // Phys. Part. Nucl. Lett. 2015.
V.12, No.4. P.578-583.

A Timepix silicon pixel detector consisting of a matrix of 256 x
X 256 square pixels with a pitch of 55 ym was used in combination
with the AF detector (thickness 11 um) to detect light charged
particles emitted in the spontaneous fission of *2Cf. A high spatial
resolution of the detector system made it possible for the first time
to observe a simultaneous emission of two charged particles with a
small relative emission angle (a—a and a-t pairs were observed),
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Three-dimensional spectra of signals from the Timepix detector
corresponding to pairs of a—t (on the left, energies of the particles are
different) and a—a (on the right, energies of the particles are close to
each other)

which are attributed to the decay of unstable particles of 8Be and
"Li*. The yields of these particles, as well as angular and energy
distributions of « particles produced in the quaternary fission, were
determined.

e Ahmadov G.S. et al. Detection of Ternary and Quaternary
Fission Fragments from 2°2Cf with a Position-Sensitive
AFE-FE Telescope Based on Silicon Detectors // Part. Nucl.,
Lett. 2015. V.12, No. 4(195). P. 846-854.

Condensed Matter Physics

The magnetic, structural, and vibrational properties of YMnyOs
multiferroic with a strong magnetoelectric coupling have been
studied by means of neutron, X-ray diffraction, and Raman
spectroscopy at pressures up to 30 GPa in a temperature range
from 10 to 300 K. The application of high pressure (P > 1 GPa)
resulted in a suppression of commensurate and incommensurate
antiferromagnetic (AFM) phases with a propagation vector ¢ =
= (~1/2,0, ~ 1/4) and appearance of a new commensurate AFM
phase with ¢, = (1/2, 0, 1/2). This observation is in sharp contrast
to a general trend towards the stabilization of the commensurate
AFM phase with the propagation vector ¢ = (1/2, 0, 1/4) found
in other RMnyOs compounds under pressure. At higher pressures
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Neutron diffraction spectra of YMnyOs
obtained at different pressures and
temperatures with the DN-12 diffracto-
meter and treated with the Rietveld
method (a). Temperature dependences
of integrated intensity of magnetic
characteristic =~ peaks of commen-
surate and incommensurate AFM
phases with a propagation vector ¢ =
= (~1/2,0,~ 1/4) and of pressure-
induced commensurate AFM phase
with a propagation vector ¢, =
= (1/2,0, 1/2) under various pres-
sures (b). Structural configuration
of  YMnyOs; and key magnetic
interactions (c)

P > 16 GPa, a structural phase transition accompanied by
anomalies in the pressure behavior of some unit cell parameters
and vibrational modes was observed. The obtained data allowed
us to analyze the role of competing magnetic interactions in the
formation of the magnetic ground state of RMnyO5 multiferroics.

e Kozlenko D.P. et al. // Phys. Rev. B. 2015. V.92. P. 134409.

Using small-angle neutron scattering, changes in the structural
organization of transformer-oil-based magnetic fluids have been
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The effect of an external electric field on the structure of the magnetic
fluid magnetite/oleic acid/transformer oil for (a) nanoscale: small-angle
neutron scattering, magnetite concentration of 1%, and (b) macrolevel:
visual observation of phase separation in a quartz cell (I mm thick),
magnetite concentration of 0.05%. The inset in (a) shows the correlation
functions reconstructed from the scattering curves (in the form of pair
distance distribution functions) for a fluid in two states: “without a field”
and “in a field”, which point to an increase in the characteristic size as
a result of aggregate formation under the applied field, as well as the
presence of anisotropy in the aggregate shape

observed under the action of an external DC and AC electric field.
The investigations have been carried out to clarify the effect of
the voltage breakdown enhancement in liquid transformers when
adding nanoparticles, specifically magnetite nanoparticles stabilized
by oleic acid, to a liquid carrier. It has been shown that after the
application of a DC electric field along with a macroscopic phase
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separation the aggregation at the size level of 100 nm takes place
strongly dependening on the field strength. After the electric field
is switched off, after a time (of the order of a few hours) the system
returns to its original structural state. In the case of an AC electric
field, the aggregates also appear at sufficiently low frequencies,
and the process terminates when the Irequency exceeds a certain
critical value. Thus, in addition to the effects of aggregation in
an external magnetic field, which is typical for magnetic fluids, a
similar sensitivity to the electric field for magnetic fluids based on
dielectric carriers has been detected, which opens up new potential
possibilities for regulating the properties of these complex systems

using external control parameters.
e Rajnak M. et al. // Appl. Phys. Lett. 2015. V. 107. P.073108.
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Molecular structure, inelastic neutron scattering spectra (NERA 10 K),
and theoretical calculated vibrational spectra (for O — 1 transitions) of
BrA:2,6-DMP (1:1) in the frequency range below 925 cm~!. Also,
calculated phonon dispersion curves along with the vibrational density
of states decomposed into partial density contributions of each molecular
fragment are selectively presented
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In recent years, much interest has been shown in the study of
hydrogen-bonded, donor—acceptor type supramolecular co-crystals
for their potential use as functional materials with semiconducting
and/or ferroelectric properties arising due to the electron- and
proton-transfer phenomena. A comprehensive study of the crystal
structure and molecular dynamics of co-crystals of bromanilic
acid with 2,6-dimethylpyrazine (BrA:2,6-DMP) 1:1 has been
carried out using the methods of single-crystal X-ray diffraction,
neutron spectroscopy (NERA spectrometer), and complementary
spectroscopic methods. To interpret the experimental results,
theoretical calculations have been performed as well. The structural
analysis has revealed that the system under study crystallizes in
the monoclinic P2;/c space group, with four molecular units per
unit cell. The crystal structure can be described as an infinite
net of antiparallelly oriented hydrogen-bonded molecular chains.
The intermolecular analysis has revealed the nonequivalency of the
moderate-strength hydrogen-bonding interactions and the presence
ol multiple specific intermolecular forces.

o fuczyriska K. et al. // J. Phys. Chem. B. 2015. V.119.

P.6852-6872.

RADIATION AND RADIOBIOLOGICAL RESEARCH

An experimental stand was constructed to test nuclear planetary
science instruments on planetary soil models. The building hosting
the stand provides a low background of scattered neutrons and
allows testing instruments with different planetary soil models.
Planetary regoliths are simulated by a silicate glass pack with a
total weight of up to 35 tons, which is a model of an absolutely
dry soil (see the Figure). Water presence in soil is modeled
by polyethylene layers at different depths. For the best possible
approximation of the chemical composition of Martian regolith for
Fe, Al, and CI, thin layers of steel, aluminum, and polyvinyl chloride
were included in the glass pack. Overall, the chemical composition
of the models agrees well with the average chemical composition of
Martian and Lunar regolith.

The research performed at this stand continues LRB’s many-
year cooperation with the Laboratory of Neutron Physics of the
Joint Institute for Nuclear Research and the RAS Institute of
Space Research on the design, fabrication, and calibration of nuclear
planetary science instruments for the analysis of the elemental
composition of celestial body soil. In these studies, of special
importance is the search for free or bound water in near-surface
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layers of Martian and Lunar regolith. LRB staif participated in the
creation of a number of instruments with which the presence of
water ice on the Mars and the Moon was confirmed, the DAN
(Dynamic Albedo of Neutrons) instrument installed aboard NASA’s
Curiosity Mars rover and other instruments to be used in future
missions of Roscosmos, NASA, and ESA.
e Litvak M.L. et al. Ground Tests with Active Neutron Instru-
mentation for the Planetary Science Missions // Nucl. Instr.
Meth. A. 2015. V.788. P. 194-202.

A series of studies were performed on the action of accelerated
protons and the chemical agent methylnitrosourea (MNU) on the
mouse retina. A technique visualizing Miiller glial cells (MGC)
in mouse retina sections was developed (see the Figure), which
makes it possible to study the response of these cells to a genotoxic
exposure. MGC play the key role in retinal regeneration and are
the only type of cells that retain the ability to divide. It was found
that the mouse retina has a genotoxic threshold (a stability plateau
on the dose—effect curve) after exposure to accelerated protons
and MNU injection. The retina was shown to have a capacity for
morphological and functional repair aiter exposure to the genotoxic
agents used in this study.
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The results of this research are theoretically and practically
important for solving the problem of the damage and repair of
terminally differentiated cells and tissues made up of them. They
can be used to forecast the danger of the retinotoxic exposure and
evaluate its consequences; to optimize the radiation and chemical
therapy of head, brain, neck, and eye tumors; and to perform a
primary evaluation of the efficiency of pharmaceuticals interfering
with retinal degradation. These data can also be a prognostic
indicator of the effect of the space conditions on the human
organism during long-term manned space flights.

e Tronov V.A. et al. A Study of the Mouse Retinal Adaptive

Response to Proton Irradiation: Connection with DNA Repair
and Photoreceptor Cell Death // Part. Nucl, Lett. 2015. V. 12,
No. 1(192). P.241-255 (in Russian).

e Tronov V.A. et al. In Vivo Radiation Preconditioning of
the Mouse Retina Increases Its Resistance to a Subsequent
Genotoxic Exposure and Stimulates Its Recovery // Cytology.
2015. V.56, No.2. P.119-128 (in Russian).

e Vinogradova Yu.V. A Study of Mouse Retina Damage and
Repair after Exposure to Accelerated Protons and Methyl-
nitrosourea. Author’s diss. abstr. M., 2015. 24 p. (in Russian).

A series of experiments were conducted to study HPRT-
mutagenesis induced by accelerated ions of different linear energy
transfer (LET) (50, 116, 138, and 153 keV/um) and ~ rays in V79
Chinese hamster cells. It was found that its manifestation depends
on the duration of irradiated cell seeding (mutation expression time)
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in a selective nutrient medium with 6-thioguanine and on radiation
LET. With increasing expression time, the mutagenesis level rose
up to a maximum and then decreased to the spontaneous level. The
location of this maximum depended on accelerated ion LET (see
the Figure). With increasing LET, the maximum shifted to longer
expression times. For ~ rays, the highest mutagenesis level was
observed on the 3rd—4th day after irradiation, while for accelerated
180 ions (LET ~ 116 keV/um), 11 days after exposure, and 23 days
after exposure to accelerated ?°Ne ions (LET ~ 153 keV/um). Based
on this research, it is possible to assume that an increased level of
radiation-induced mutagenesis is determined by higher chromosome
instability of the irradiated cell population, and its manifestation at
different expression times depends on initial damage severity.

e Blaha P. et al. Induction of HPRT Mutants in V79 Cells
after Gamma and HZE lons Irradiation at Various Expression
Times // Book of Abstracts of the 15th International Congress
of Radiation Research. Kyoto, Japan, 25-29 May 2015.

ACCELERATOR TOPICS

At JINR the production, assembly, and testing line of super-
conducting magnets was established/provided. This line includes a
section for producing a superconducting cable, a workshop for the
windings manufacture, the magnets assembly area, measurements
of the field quality, vacuum and cryogenic tests. The design of
magnets was developed at JINR, and it was awarded by the Russian
Federation government in 2011. Within the next few years it is
planned to produce and test about 400 magnets for new accelerator
facilities of the international projects NICA (JINR) and FAIR
(Germany).

In the framework of the NICA project, a new forinjection for the
existing linear accelerator LU-20 was built. This forinjection was
manufactured on the basis of the accelerator section with spatially
uniform quadrupole focusing (RFQ). In 2015, it was launched
with beams of deuterium and carbon from the laser source. The
accelerator, designed jointly by ITEP and MEPhI, was made at
VNIITF. A high-frequency amplifier was made at ITEP. The power
system of the ion source and the channel of the low-energy beam
transport were designed and manufactured at JINR. The INR
RAS specialists participated in manufacturing the diagnostics and
management/control systems. A successful fabrication/production
and test of the RFQ section designed for acceleration of light ions
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is a notable achievement both for JINR and Russian accelerator
science in general.

In the framework of the NICA project, a linear accelerator of
heavy ions (up to gold) with energy of 3.2 MeV/n and current
up to 10 mA was designed and built up. The accelerator made
in Germany was delivered to JINR in 2015. For its placement in
JINR the necessary inirastructure was prepared. The ion source and
the channel of the low-energy beam transport were designed and
manufactured. The system of high-frequency power was assembled
and tested. In December 2015, beams of the accelerated ions of
deuterium and helium were obtained at the output of the first of
the three accelerating sections. A full-scale commissioning of the
accelerator is to be implemented in 2016, and it is planned to be
used as an ion injector into the Booster of the NICA facility in
2017. In Russia it is the first high-current heavy-ion accelerator.

In 2015, assembling of a new ACCULINNA-2 fragment
separator was completed at FLNR JINR. The separator was
designed to produce secondary radioactive beams of light exotic
nuclei. The required vacuum and magnetic measurement tests
were carried out. Beam delivery was performed. First experiments
with radioactive beams produced at the ACCULINNA-2 fragment
separator are planned for 2016. Several institutes of Poland and
the Czech Republic are involved in the development of a zero-angle
spectrometer as well as vacuum and beam monitoring systems.

INFORMATION TECHNOLOGY AND COMPUTER PHYSICS

The Tier-1 level center for the CMS experiment on the Large
Hadron Collider (LHC) was put into operation at LIT in 2015. This
center is a basic JINR facility; it provides a way for the physicists
of the Institute, JINR-participating countries, and RDMS-CMS
collaboration of a full-scale participation in processing and analysis
of data coming from the CMS experiment. When creating the
center, the engineering infrastructure (uninterrupted power supply,
climate-control, etc.), a high-speed reliable network infrastructure
with a dedicated reserved channel to CERN (LHCOPN), a
computing system (2400 computing nodes), as well as a storage
on the basis of disk arrays (2.4 PB) and tape libraries of big
capacity (5 PB), have been developed. These systems provide
a 100% reliability and availability of the center. The invaluable
experience gained at LIT at the creation of the Tier-1 center will
be used for the development and introduction of the information
and computing environment of data storing and data processing
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of the NICA megaproject and other scale projects of the JINR
Member States. Taking into account the fact that the research
on the LHC is the era of Big Data and one of the examples
(alongside with creation at CERN of the WWW — the world wide
web) when the developments in the field of particle physics start
influencing the studies in other scientific areas, the launching of
the center of Tier-1 level at JINR opens a new prospect of research
in the field of the Big Data analytics. The latter is a key factor of
success for the development of the promising directions of science
and industry such as bioinformatics, energy of new generation,
economic simulations, sociology, etc.

A program code widely applied at the RHIC and LHC for
calculations of geometrical properties of nucleus—nucleus interac-
tions has been adapted for experiments NICA/MPD and CBM. A
parameterization of pp elastic scattering amplitude earlier proposed
by the authors and valid at FE.ns > 3 GeV is used for setting
the nucleon—-nucleon collision profile. An approach well known in
physics of low and intermediate energies is used for determination
of nuclear parameters. The code is enlarged by a possibility to
account Gribov inelastic screening.

e Galoyan A.S., Uzhinsky V.V. // Part Nucl., Lett. 2015.

V.12, No. 1. P.231-236.

A model of microscopic optical potential (OP) has been
applied to construct the pion-nucleus differential cross sections of
elastic and inelastic scattering on the nuclei 285, 98Nj, 208pp gt
Tiab = 291 MeV. The density distributions of 'Be and !'Be nuclei
obtained within the quantum Monte Carlo model and the generator
coordinate method are used to calculate the microscopic optical
potentials (OPs) and cross sections of elastic scattering of these
nuclei on protons and '2C at energies E < 100 MeV/nucleon. The
real part of the OP is calculated using the folding model with the
exchange terms included, while the imaginary part of the OP that
reproduces the phase of scattering is obtained in the high-energy
approximation. In this hybrid model of OP the iree parameters
are the depths of the real and imaginary parts obtained by fitting
the experimental data. The well-known energy dependence of the
volume integrals is used as a physical constraint to resolve the
ambiguities of the parameter values. The potentials can be used
in further calculations of cross section of the reactions with these
nuclei.

o Zemlyanaya E.V. et al. // Phys. Rev. C. 2015. V.9l.

P. 034606.

42



o Lukyanov V.K. et al. // Intern. J. M. Phys. E. 2015. V. 24,
No. 4. P. 1550035.

e Lukyanov V.K., Zemlyanaya E. V., Lukyanov K. V. // Yad.
Fiz. 2015. V.78, No. 1. P. 147-155.

An algorithm of the charged particle track reconstruction based
on the Kalman filter has been proposed. This algorithm is used for
solving one of the key tasks of the CBM experiment (Condensed
Baryon Matter), i.e., recognition of the trajectories of charged
particles and their parameters. Since within the CBM experiment
a full reconstruction of signal events in a real-time experiment is
planned, the developed algorithms should be fast and they have to
use maximally the possibilities of present-day multicore processors
and GPU-architectures. Computations were performed with a high-
performance server with two processors Intel Xeon X5660 and card
Nvidia GTX GPU 480.

e Ablyazimov T.O. et al. // Part. Nucl,, Lett. 2015. V.12,

No. 3. P.423-427.

A new Bayesian analysis was suggested using independent
mass and radius constraints for extracting probability measures for
realistic models of cold, dense nuclear matter Equations of State.
One of the key issues of such an analysis is the question of a
deconfinement transition in core of compact stars and whether it
proceeds as a crossover or rather as a first order transition. The
latter is relevant for the possible existence of a critical endpoint in
the QCD phase diagram under scrutiny in present and upcoming
heavy-ion collision experiments such as MPD (NICA) and CBM
(FAIR). Due to the problem, a question of the existence of mass
twins (the third family stars), two stars with the same mass but
different structures, is getting interesting.

Using the constructed hybrid EoS based on APR-type hadronic
models (with and without baryonic excluded volume effect) and
bag-model for the quark phase, a probabilistic estimation has been
made on the basis of observational constraints. For the analysis
used were the constraints for the mass of configuration taken from
observation of one of the massive pulsar PSR J0348+0432 and for
radius of PSR J0437-4715. Calculations show that the high mass
twin stars configurations have the highest probability measure. In
the future we are going to update this analysis with different classes
of the realistic model of EoS for both hadronic and quark phases.

e Ayriyan A. et al. // Part. Nucl. 2015. V.46, No.5.

P. 1563-1570.
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JINR UNIVERSITY CENTRE

In 2015, 485 undergraduate and postgraduate students of the
JINR-based departments of MSU, MIPT, State University “Dubna”,
and the universities of the JINR Member States were trained at
JINR UC.

Eighteen students attended the postgraduate programme of
JINR, seven of them were trained in “Theoretical Physics”. In
February 2015, due to the rearrangement of the JINR postgraduate
programme, new rules of attachment of JINR employees with
higher professional education to the Institute to prepare their PhD
theses without mastering the training programmes of the teaching
stalf came into force. The attachment has been performed in
accordance with the specialties supervised by the JINR Dissertation
Councils.

The International Student Practice in JINR Fields of Research
2015, which is traditionally held in three stages, was attended by
134 representatives of Azerbaijan, Belarus, Bulgaria, Egypt, Cuba,
Poland, Romania, Serbia, Slovakia, the Czech Republic, and South
Africa.

The Summer Student Programme 2015 was attended by
33 undergraduate and postgraduate students from MSU, MIPT,
MEPhI, St. Petersburg and Omsk State Universities, universities
of Armenia, Belarus, Bulgaria, Georgia, Egypt, Cuba, Poland,
Romania, Slovakia, Ukraine, Uzbekistan, and South Africa. The
competition rate for the participation in the Programme 2015 came
up to 4:1.

The Summer Student Programme allows its participants to do
their research projects for 6-8 weeks, in contract to the 3-week
International Student Practice in JINR Fields of Research that is
mainly of introductory nature. Participation in the Summer Student
Programme provides an opportunity for the students to start their
scientific career in one of the laboratories of the Institute.

In June 2015, the annual Scientific School for Teachers
of Physics from JINR Member States was held in Dubna in
2 stages: the first — for 25 Physics teachers from Belarus,
Bulgaria, Kazakhstan, Russian Federation, Ukraine and for their
11 school-students; the second — for 16 teachers from Moscow.
The programme of the event included lectures on the recent
research by the leading JINR specialists, excursions to the JINR
laboratories and basic facilities, and video conferences with CERN.
In March and November 2015, two Scientific Schools at CERN were
attended by 65 Physics teachers from the schools of RF, Belarus,
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Kazakhstan, Ukraine, and Switzerland. The teachers from Russia
represented education institutions of Moscow, Moscow region,
St. Petersburg, as well as Voronezh, Irkutsk, Kirov, Novosibirsk,
Nizhny Novgorod, Samara, Smolensk, Tomsk, Chelyabinsk region,
Bashkortostan, Tatarstan, Chuvashia, Krasnodar and Primorsky
Krai.

In summer 2015, Poznan (Poland) hosted the 7th International
Student School “Nuclear Physics — Science and Applications”
(NUCPHYS-SC&APPL). The School was organized by JINR UC,
Department of Physics of A. Mickiewicz University in Poznan,
Czech Technical University in Prague, and Comenius University in
Bratislava (Slovakia). The School participants were young scientists
of JINR, as well as students from the universities of Armenia,
Poland, Russia, Romania, Uzbekistan, and the Czech Republic.

In spring 2015, JINR UC and the Faculty of Mathematics of
Scientific-and-Research University “Higher School of Economics”
ran the International School-Conierence “Integrable Structures in
Quantum Field Theory”. Eighteen students and young scientists
from the Bogolyubov Institute of Theoretical Physics of the
Ukrainian AS, Faculty of Mathematics of “Higher School of
Economics”, and Moscow Institute of Physics and Technology took
part in the event.

At the end of February 2015, JINR together with the
Administration of Dubna ran the School for Tour Guides.
Twenty-seven participants became familiar with the history of
Dubna and JINR, the work of the well-known scientists, JINR
fields of research, and visited the basic facilities of the Institute.

JINR UC participated in the organization of “Physics Days” for
children and adults, organized video conferences for schools and
universities of RF and educational lectures and visits for school and
university students of RF and Germany.

PRIZES

By the resolution of the Scientific Council of the Institute for
Nuclear Research RAS, the M. A. Markov Prize’2015 is awarded
to Viktor Anatolievich Matveev — JINR Director, Full Member
of the Russian Academy of Sciences, for his contribution to the
development of the strong interaction theory and the hadron quark
model.

Daya Bay, KamLAND, Super-Kamiokande, SNO, and T2K/K2K
collaborations have won Breakthrough Prize in the field of
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fundamental physics for the “lundamental discovery and exploration
of neutrino oscillations”. The scientists from JINR are laureates
of the prize: M.O.Gonchar, Yu.A.Gornushkin, D.V.Naumov,
[. B. Nemchenok, A.G.Olshevskiy, E.A. Yakushev, V.A.Matveev,
and B. A. Popov.

GENERAL DATA ON THE NUMBER OF PUBLICATIONS
BY JINR STAFF MEMBERS
(from 06.12.2014 to 31.12.2015)

e Books — 11:

Blokhintsev D.I. Guidelines of Quantum Mechanics: Manual for Stud.
Univ. — Ed. 8. — M.: URSS, 2015. — 672 p.: ill. — (Heritage of Physics
and Mathematics: Physics (quantum mechanics)).

Blokhintsev D.I. Quantum Mechanics, Principle Issues. — Ed. 3. —
M.: URSS, 2015. — 150 p.: ill. — (Heritage of Physics and Mathematics:
Physics (quantum mechanics)). — Bibliogr.: P. 148-150.

Isaev P.S. Ordinary, Strange, Charmed, Beautiful...: The History of
Development of Theoretical Ideas in Elementary Particle Physics / Edit. 2,
correc. and supplim. — M.: URSS, 2015. — 315 p.: ill. — (Science —
to Everybody! Masterpieces of Sci. Fiction. (Physics): Issue 105). —
Bibliogr.: P.314.

Krasnikov N. V., Matveev V. A. Discovery of Higgs Boson and Search
for New Physics at the Large Hadron Collider at Energies 7 and 8 TeV. —
M.: URSS, 2015. — 274 p.: ill. — Bibliorg.: P.257-274.

Penev V.N. From Recognition to Creation = Vom Urwissen zum
Schopfertum. — Munchen: TUT i TAM, 2015. — 202 p.: ill. — Bibliogr.:
P.181-185.

Perepelkin E. E., Sadovnikov B. 1., Inozemtseva N.G. Calculations at
Graphics Processors (GPU) in Tasks of Mathematical and Theoretical
Physics. — M.: URSS, 2014. — 166 p.: ill. — (MSU classical manual). —
Bibliogr.: P. 166.

Syresin E.M. Proton and lon Therapy. — Dubna: JINR, 2015. —
156 p.: col. ill. — (JINR; 2014-81). — Bibliogr.: P. 153-156.

Timoshenko G.N. Experimental Methods of Nuclear Physics:
Manual. — Dubna: State Univ. “Dubna”, 2015. — 170 p. — In Heading:
State Univ. “Dubna”, Fac. of Natural and Engineering Sci., Chair of
Biophysics.

Passport of the NICA Accelerator Complex: Functional Requirement
Specification Project NICA/MPD / 1. Meshkov, G. Trubnikov, A. Sidorin,
N.N. Agapov, V.S. Aleksandrov, O.I.Brovko, A.V.Butenko, E.D.Do-
nets, E. E. Donets, D. E. Donets, A. V. Eliseev, A. A. Fateev, V. V. Fimush-
kin, A.R. Galimov, E. V. Gorbachev, A.I. Govorov, E. V. Ivanov, V. N. Kar-
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pinsky, V.D. Kekelidze, H. G. Khodzhibagiyan, V. V. Kobets, O.S. Kozlov,
S. A. Kostromin, A.D.Kovalenko, G.L.Kuznetsov, R.Lednicky, N.I.Le-
bedev, V.A.Matveev, V.A. Mikhailov, V.A. Monchinsky, Yu.K.Potre-
benikov, A.V.Philippov, S.V.Romanov, P.A.Rukoyatkin, N.V.Semin,
N. A. Shurkhno, A.I.Sidorov, V.M. Slepnev, A.V.Smirnov, A.S.Sorin,
N.D. Topilin, A.V.Tuzikov, V.I. Volkov; Eds.: I. Meshkov, G. Trubnikov,
A.Sidorin. — Dubna: JINR, 2015. — 19 p.: ill. — Bibliogr.: P. 19.

Lehar F., Strokouvsky E.A., Wilkin C. Experimental Physics with
Polarized Protons, Neutrons and Deuterons. — Prague: Czech Technical
Univ., 2015. — 220 p.: ill. — Bibliogr.: P.207-220.

Voskresenskaya O. Kinetic and Thermodynamic Stability of Cerium
(IV) Complexes with a Series of Aliphatic Organic Compounds. — New
York: Nova Sci. Publ., 2013. — IX, 171 p.: ill. — Bibliogr.: end of chap.

e Journal papers — 850

e Publications in conference Proceedings — 780
e Preprints — 81

e Theses abstracts — 17

e Total: 1739
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