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TEOPETHUYECKAA ®PU3HUKA

Hns uccnenoBanusi CranpaptHod mopenun (CM) npu sHepru-
X, HEIOCTYIIHBIX YCKOpPUTeNSIM, Obll pa3paboTaH ClieluaJn3npoBaH-
HBIH OTKPBITBIH KOMIbIOTepHBIH Koi (mr — Matching & Running)
IS HaXOXKIEHWs 3HaueHWH, 3aBUCALIMX OT Macuitaba 3Heprui
(«6erymux») mnapamerpos CM. Kom mo3BosisieT MOMEHTAaJbHO BBI-
MONHHATb O0O0bEeMHble pacyeThl, Kacarolluecs BOMpoca CTaOUJIbHOCTH
BakyymMma CM, c y4eTOM HOBBIX 3KCMEepPHUMEHTaJbHBIX AaHHBIX. Ko
MOJKET CJIY>KHTb OTIPABHOM TOYKOH MJI HCCJENOBAHHUS Pa3JHUUHBIX
MOzieledl «HOBOH» (PU3UKHU. Brepsble HalmeHbl JUAMPYIOLIHE Ye-
THIPEXTET/IEBble MOMPABKH K yPaBHEHWIO 3BOJIOLNUM MAJs CHJIBHOH
KOHCTAHTBI CBSI3U. DblNK ydTeHbl BKJaJdbl B3aUMOAEHCTBUS (HepMUO-
HoB CM c mosem Xwurrca, a TakxXKe CaMONEHCTBHS TOCJEIHETO.
[TokasaHo, 4To HaHAeHHBIMH BKJ/JaJaM{ HeJb3s MpeHeOperatb IO
CPaBHEHHIO C TIOJNyUeHHBIM HENAaBHO MATHUIETJIEBBIM DPe3yJbTaTOM B
«4YUCTOW» KBAHTOBOW XPOMOAUHAMHUKE.

o Kniehl B.A., Pikelner A.F., Veretin O.L. mr: a C+-+
Library for the Matching and Running of the Standard
Model Parameters // Comput. Phys. Commun. 2016. V. 206.
P. 84-96.

e Bednyakov A. V., Pikelner A.F. Four-Loop Strong Coupling
Beta-Function in the Standard Model // Phys. Lett. B. 2016.
V.762. P.151-156.

[Ipu TeopeTHueckoM HCCJEOBAHUU NeJIeHUST TSXKeJbIX snep 00-
Hapy>KeHO, YTO 3BOJIIOIHUS OT OAHO- K TPeX-, a 3aTeM K JIBYyropooMy
MacCOBOMY M 3apsiIOBOMY pacrpeieseHUssM (parMeHTOB [eJeHHs
MPOUCXOANUT TPH M3MEHEHHWH MacChl siipa Ha HECKOJbKO EeIWHHII.
[TpensioxxeHHass Mopmesb TpefCcKa3blBaeT HaJWdYMe CUMMETPUYHBIX U
ACUMMETPHUYHBIX MOJ JIeJIeHHsSI C PAaBHOH BEPOSITHOCTBIO TIPH YHCJe
He#iTpoHoB N = 136, He3aBUCUMO OT 3apsifa OeJsilledcsi CUCTEMBI.
BakHBIM pe3ysibTaToOM SIBJISIETCS COXPaHEeHWe aCHMMETPUUYHBIX (DOpM
pacrnpesiesleHUs] MacChl U 3apsiia OCKOJKOB JIeJIeHHs TIPU JOCTATOUHO
BBICOKHX dHEPTUsiX BO30OYXKIEHHUs JeJsIerocs siapa.

e Pasca H. et al. Energy-Dependence of Mass, Charge,

[sotopic, and Energy Distributions in Neutron-Induced Fission

of 232U and 23°Pu // Phys. Rev. C. 2016. V.93. P.054602.



e Pasca H. et al. Possible Origin of Transition from Symmetric
to Asymmetric Fission // Phys. Lett. B. 2016. V. 760. P.800.

Oxkcuabl UPUAKS C TeKcaroHaJbHOW MAarHUTHOW peLIeTKOW TMpef-
CTaBJIAIOT COO0H HOBOE CeMEHCTBO (PYHKLMOHAJIbHBIX MATHUTHBIX Ma-
TepUaJsoB /s peasn3alvi Ha UX OCHOBE KBAHTOBbIX KOMIbIOTEPHBIX

. BbIUMCJ/AeHUH. Bo3M0OKHOCTB
Neel % TAaKOW peasiM3aluM Mpearno-
L SN JlaraeT HaJIMuyHe TOIMOJIOTH-
4eCKOro  CIHH-KHUAKOCTHOTO
(pa30BOTO COCTOSIHUSI MAaTrHUT-
HOH CTPYKTYypbl B TIpefeJe
HU3KHUX TeMmIepatyp. B nan-
HOU paboTe JeTaNbHO HUCCJe-
[0BaHa 0000LIeHHasl KBAHTO-
Basi cruHoBas monenb Kura-
eBa /sl ONHOTO M3 MpelacTa-
BUTEJIe YKAa3aHHOTO CeMeu-
ctBa, LiglrOsz, paccuutana
ero ¢asoBasi aiuarpamma (pu-
= 0 Jp, mev 5 CYHOK) W HaimeHa 00/acThb
MaruutHas ¢asoBasi nuarpamMma rekcaro- MOZEJ/MbHBIX [1apaMeTPOB LLJISE
HasbHOTO OKcHaa upuaus LiolrOs; peanu3alliid TOIIOJOTrHYE€CKOU
CIIUH-KUJKOCTHOH (hasbl.
e Nishimoto S. et al. Strongly Frustrated Triangular

Spin Lattice Emerging from Triplet Dimer Formation in
Honeycomb LisIrO3 // Nature Commun. 2016. V.7. P. 10273.

OTpaxkeHue 3JIeKTPOMAarHUTHBIX BOJH OT JHCTa rpaeHa MO.I-
yuHsleTCsl ypaBHeHHUAM MakcBesaa C yCJOBUSMHU CIIHBKH, B KO-
TOpble BXOAUT MOJNSPU3ALUOHHBIA TeH3op. B momenn upaka nns
2 4+ 1-mepHBIX (DEepMHOHOB, B3aWMOAEHCTBYIOIIUX C 3 + 1-MepHbIMHU
(poTOHAMH, MOJSPU3ALMOHHBIA TEH30pP BBIYUCJEH B ONHOMNETIEBOM
NpUOJUKEHUU TIPU KOHEYHOU TeMIlepaType, HEeHYJeBOH Macce HOCH-
TeJIed U HeHYJeBOM XMMHUYecKOM noTreHuuasne. KosdduuneHnts or-
paxkeHus rpageHa, BblpakKeHHble Yyepe3 KOMIIOHEHTHI MOJSPHU3aLUOH-
HOI'0 TEH30pa, UMEIOT IOJIOC NPU 4acToTe, PABHOU 4acToTe MOBepX-
HOCTHOrO MJa3MoHa. Pusnyeckd 3TO COOTBETCTBYET 3JeKTpoMar-
HUTHBIM KOJIeOaHHUSIM, KOTOpble CBOOOJHO PACIPOCTPAHSAIOTCS BHIOJb
MOBEPXHOCTH pasfesa U 3KCIOHEHIHMaJbHO CNAfalT B HOPMAaJbHOM
K Hel HampaB/jieHUH. M3yueHO B/MSIHME KOHEUHOH TeMIlepaTypbl M
KOHEYHOr0 XMMHYeCKOro MOTeHIIHaJ/la Ha NOBEPXHOCTHBIE MJIa3MOHBI.

e Bordag M., Pirozhenko I. G. QED and Surface Plasmons on

Graphene // Intern. J. Mod. Phys. A. 2016. V. 31. P. 1641027.
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e Bordag M., Pirozhenko I. Suriace Plasmon on Graphene at
Finite T" // Intern. J. Mod. Phys. B. 2016. V. 30. P. 1650120.

AKCIIEPUMEHTAJIbBHAY ®U3HUKA

PusnkKa yacTuiy

OnHo u3 BaxKHbIX aocTtuxkeHul rpynnsl OUAN B kosnnadopaunu
COMPASS (LIEPH) — 3aBepiueHue paboT MO CO3[LaHHIO HOBOTO
3JIEKTPOMArHUTHOTO KaJOpUMeTpa. DTOT JETEKTOpP, MPEeNJOKeHHBIH U
paspaboranHblii B OUAN, aBaseTcs yHUKaAbHBIM NPUOOPOM: BMECTO
TPAAULUOHHBIX (POTO3JEKTPOHHBIX YMHOXKUTEJIeH B HEM MPHUMEHEHBI
camble COBpeMeHHble (DOTONPUEMHUKH — MUKPOIMHUKCEeJNbHblE JIABUH-
able potonuonbl (MJID]I) ¢ ynbTpaBBICOKOH MJIOTHOCTBIO MHUKCEJeH
(zo 15 ThIC./MM?).

Konna6opauuest COMPASS npu axtuBHom yuactuu OUAU
OblIM BBIMOJHEHBl W OMyOJUKOBaHbl HauWboJee TOUHble Ha Cero-
IHSIIHUE JeHb HW3MepeHHs] MHOXECTBEHHOCTEH 3apsi’KeHHBIX Ka-
oHOB. PeaysbTaTbl mMoJsydyeHbl W3 aHa/jU3a MPOLECCOB paCCESHUS
MI0OHOB ¢ 3Heprueid 160 ['sB na wusockanspuodt LiD-mumenu.
DKCcleprMeHTa/lbHble JaHHble TePeKPBbIBAIOT KHHEMATHUeCKYyl 00-
nactb: 1 < Q% < 60 (FaB/C)Q, 0,004 < zp; <04, 0,1 <y <07,
0,20 < z < 0,85 u W2 > 5 T'sB/c?> — no WHBapuaHTHOH Macce
POXKAEHHBIX afpOHOB. Pe3ysbTaThl 0 CyMMe MHOXKeCTBeHHOoCTed K T
1 K, NPOUHTErPUPOBAHHLIX MO z, HJs 00JacTH OOJBUIMX 3HAa-
UeHWH x, OTHECEHHble K HeCTPaHHbIM (YHKUHUSIM (parMeHTalUH,
MOKa3bIBAIOT TMpEeBbIIEHHe Hal TMOJyYeHHBIMH paHee 3HAYEHHSIMU
(mapamerpusauus DSS).

e COMPASS Collab. Multiplicities of Charged Kaons from

Deep-Inelastic Muon Scattering off the Isoscalar Target //
CERN-EP/2016-206, hep-ex/1608.06760; PLB (submitted).

B npowenuiem rony no gaHHeiM getektropa BOREXINO ony6.u-
KOBaHbl OTPAaHWYEeHHUS] Ha HEUTPHUHHbIE TIOTOKH, CBS3aHHbIE C TaMMa-
BcrieckaMmu [1]. Ha crartucruke (1422 + 67) Kr-cyT naHHBIX, Ha-
OpaHHBIX Ha mnportotune gaetektopa DarkSide, monydeHwl orpanu-
yeHuss Ha WIMP-uyk/noHHOe cniuMHOHe3aBUCUMOe ceueHue. JlaHHOe
ceyeHHe cocTaBJsieT MeHbie 2 - 104 (8,6 - 10~%*, 8,0 10_43) cm?
nast yactu, WIMP ¢ maccoit 100 I'sB (100 I'sB, 10 T3B) na 90 %-m
ypoBHe noctoBepHocTd [2]. Hns merektopa DS20k paspaboran mpo-
TPaMMHBIA MOIYJ/b [AJisi MOMEJUPOBAHHS CHTHAJOB C KPEMHHEBBIX
(OTOYMHOXKUTEJEH.



1. Agostini M. et al. A Search for Low-Energy Neutrino and
Antineutrino Signals Correlated with Gamma-Ray Bursts
with BOREXINO // Astropart. Phys. 2017. V.86. P. 11-17.

2. Agnes P. et al. Results from the First Use of Low
Radioactivity Argon in a Dark Matter Search // Phys.
Rev. D. 2016. V.93. P.081101.

B skcnepumente NEMO-3 6b110 n3ydyeno 7 usotomnos (Mo-100,
Se-82, Te-130, Cd-116, Nd-150, Zr-96, Ca-48) c omHOBpeMeHHOMH
3aTUCbI0 9HEPTHU W TPEKOB COOBITHH ABOHHOro OeTa-pacmnajna. 3a
cueT cBOeH GoJibllIed MacChl BbIAEJSNNCh Pe3y/bTaThl 10 UCCAe0Ba-
Huto Mo-100 u Se-82. 3a Bpemsi Habopa HaHHBIX He HAOJIOAAJOChH
COOBITUH Ge3HeUTPUHHOrO NBOHHOro OeTa-pacnaja, Oblid MOJydYeHbl
TOJIbKO OTPaHHWYeHUs Ha 3(P(PeKTUBHYI MacCy HEHTPUHO, KOTOpbIE
SIBJSIOTCS OAHUMHU U3 JYULIUX B MUpPe Ha CErofHSILUHUH NeHb, 0CO-
O0eHHO AJ151 ynoMsiHyThiX u3otonos Mo-100 u Se-82.

e Arnold R. et al. // Phys. Rev. D. 2016. V.93. P. 112008.

e Arnold R. et al. // Phys. Rev. D. 2016. V.94. P.072003.

e Arnold R. et al. arXiv: 1610.03226; Phys. Rev. D. (sub-

mitted).

B skcnepumente ATLAS npoBeneHbl HcC/efOBaHHUS MO MOUCKY
HOBOH (DM3MKH B PEe30HAHCAX BBICOKOM MacChl B MIOOHHOM U 3J€K-
TPOHHOM KaHaJjaxX pacnajga. /s moucka HMCMoNb30BaJWCh NAHHBIE
NMPOTOH-NPOTOHHEIX coyaapeHuil 13 h6~!, mosyueHHBIX Py HEpPruu
13 T3B B c. 1. M. B 2015 u 2016 rr. Hukakux 3Ha4MMbIX OTKJOHEHHUH
ot CraHpapTHOH Momesad He Oblio oOHapyxeHo. BepxHuil mpened
npu 95 %-M ypoBHe NTOCTOBEPHOCTH Ha CeueHHe POXKIEHUS C yUeTOM
BEPOSITHOCTH pacraja Ha napy JIeNTOHOB B 3aBUCHMOCTH OT MOJEJH
OblJ1 TTOCTaBJIeH B MHTepBaJsax Macchl oT 3,36 no 4,05 T3B.

HccnenoBana BO3MOKHOCTb MOUCKA CYNIEPCUMMETPHUHBIX UaCTHIL
TJIIOMHO B UX pacrajie ¢ KOHeUHbIM COCTOSIHUEM, COAEpPKAIIUM 3JeK-
TPOH WJIM MIOOH, HECKOJIbKO aJpPOHHBIX CTPYH U 60JbllIOe 3HAUEHUE
MOTEePSIHHOH TOMepeuyHOd SHEepPrud B COOBITHUAX MPOTOH-MPOTOHHBIX
coynapenuii npu sHepruu 13 T3B B c.u.m. O6beMm paHHBIX, CO-
OpanHbeix B 2015 Tr., COOTBETCTBYeT WHTErpajbHOH CBETHUMOCTH B
3,2 6. BeIO MpUMeHeHo mIecTb Pas/H4HbLIX HABOPOB KPUTEpHEB
ot6opa. /s Bcex LIeCTH AaHHble XOPOLIO COMVIACYIOTCS € MpeacKasa-
HusiMu CtanpgapTHod mopenu. Camoe 60JibllIoe OTKJOHEHHE COCTaB-
Jaser 2,10.

[IpoBeneHsl UccnenoBaHus MO MOUCKY HOBBIX PE30HAHCOB C Mac-
cort 6os1ee 250 I'sB, pacnanatomrxcs Ha Z-6030H U POTOH. Z-6030H
paccMaTpuBaJICsl KaK B pacrajgax Ha Jierkue 3apsixKeHHble JIeNTOHBI
(ete”, wtp™), Tak W B pacnagax Ha anapoHbl. JlaHHbIE XOPOIIO
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COrJlacyloTcsl ¢ OXKHUaeMbiM (DOHOM BO BCEM CIIEKTpe paccMaTpHuBae-
MBIX MacC, U INpeJiesl Ha CeueHUe POKAEHUS C yYEeTOM BepPOSITHOCTH
pacnajga Ha Z+ [Jisg y3KOro CKaJsspHOro 6030Ha Obl1 MOCTABJEH B
nHTepBase mMacc ot 250 I'sB no 2,75 T3B.

e Bednyakov V.A., Eletskikh 1. V., Chizhov M. V. // ATLAS-

CONF-2016-045.
e Khramov E. V. // Phys. J. C. 2016. V.76. P.565.
e Khramov E. V. // Phys. Lett. B. 2017. V.764. P. 11.

PenstuBucrckasa sifepHas (pusmka

[pynnoit OUAN B pamkax wuccrenoBaHusi (PeMTOCKONUYECKHX
KOppeJssilIii Tap KaoHOB, pOXKAeHHbIX B Pb-Pb-cTonikHoBeHMsIX
npu sHepruun 2,76 T3B na ycranoske ALICE (ILIEPH), 6biiu mo-
JIydeHbl HOBble pe3yJbTaThl MIJs1 ONHOMEPHBIX (DEMTOCKOTUYECKUX
KOppeJISilMH, TOKa3aBIllMe XOpolllee COrJiacHe ¢ TpeicKa3aHHusIMH
P. Jlennuukoro u B. Jlo6omuna (OMAN) (Sov. J. Nucl. Phys. 1982.
V. 35).
e Adam J. et al. (ALICE Collab.). Centrality Dependence
of Pion Freez-Out Radii in Pb-Pb Collisions at \/syn =
= 2.76 TeV // Phys. Rev. C. 2016. V.93. P.024905.

e Adam J. et al. (ALICE Collab.). Multipion Bose-Einstein
Correlations in pp, p—Pb and Pb-Pb Collisions at LHC //
Phys. Rev. C. 2016. V.93. P.054908.

Pdu3uKa TIXKeJabIX NOHOB

3aBepllleH LUK/ KCIEPUMEHTOB MO CUHTE3y HOBBIX CBEPXTSIzKe-
JbeIX 3jeMeHTOB [lepronnyeckoil Tabaunbl snementoB [l. M. Menne-
JeeBa ¢ atoMHbIMH HoMepamu 115, 117 u 118. Pemennem Mex-
LLYHapOIHOro coro3a TeopeTuueckod u npukaaaHod xumuu (IUPAC)
oT 28 HosiOps 2016 r. HOBBIM 3JleMeHTaM IPUCBOEHbI HAa3BaHUS W
CUMBOJIBIL:

e mockoBuit (Moscovium) u cuMmBos Mc ajs sseMmenTta 115;

e tenHeccuH (Tennessine) u cumBos Ts pas snementa 117,

e oraHecoH (Oganesson) u cumBoa Og nnst snemenTta 118.
CuHTe3 3THX 3JeMeHTOB OblJ BIepBble ocyllecTBJeH B JlabopaTopuu
sanepHbix peakunit um. I'. H. @neposa OMAH, asasioweiicsa npusHaH-
HbIM MMPOBBIM JHIEPOM B 00J1aCTH CHHTe3a W H3y4YeHUs CBOHCTB
cBepxTskKenblx sinep. Bcero 3a nocnennue 16 ser 8 OUAN 6buiu
OTKPBITBl O 3JIEMEHTOB C aTOMHbIMU HoMepamu 114-118 u, Takum
oO6pasom, 3aBepuieH cenbMoi nepuon tadauusl . M. Menneneesa.
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Yacre [lepuonndeckoii Tabauuer saementoB [. M. Menneneera (2016 r.)

o QOcanecan [0.1]., Imumpues C.H. CuHTe3 U HCCJelOBaHHE
CBOHCTB CBEPXTsKeJbIX aToMOB. PabprKa CBEPXTSKENBIX dJie-
meHToB // Yen. xumuu. 2016. T.85. C.901.

e Utyonkov V. et al. The Discovery of Elements 113 to 118 //
Proc. of the Nobel Symp. NS 160, EPJ Web Conf. 2016.
V.131. P.06003.

e Dmitriev S., Itkis M., Oganessian Yu. Status and
Perspectives of the Dubna Superheavy Element Factory //
Proc. of the Nobel Symp. NS 160, EPJ Web Conf. 2016.
V.131. P.08001.

e [UPAC Press Release. https://iupac.org/iupac-announces-the-
names-of-the-elements-113-115-117-and-118/

YcrnemHo BBIMOJMHEH MHUJOTHBIA 3SKCIEPUMEHT MeXKIYyHapOAHOM
nporpammbl EXPERT (EXotic Particle Emission and Radioactivity
by Tracking): 6bl1u oTKpHITH HoBble H3oTonsl 2’Cl u 3CAr, Brepsbie
HaGJII071a/Cs TPEXMPOTOHHBIH [-3amep:kaHHbli pacnan S!Ar. Beuio
MOKA3aHO, UTO JBYXMPOTOHHbLIH pacrnaj OCHOBHOTO COCTOSHHS SOAr
MpPOTeKaeT B YHUKAJbHOM «II€PEXOIHOM» pexKHMe, UMeIoLeM aHaJlo-
TUIO C (PU3UKOM (PA30BBIX MEPEXOJO0B, YTO IMO3BOJUJO MPENJOKUTH
HOBBIA HeMNpsIMOH MeTOn olpelesieHUs BpeMeH »KU3HU siiep — Mpo-
TOHHBIX pacrnaayukoB [1-3].

1. Golubkova T.A. et al. Transition from Direct to Sequential

Two-Proton Decay in s-d Shell Nuclei // Physics. Lett. B.
2016. V.762. P.263.



2. EXPERT Technical Design Report: http://aculina.jinr.ru/pdf/
EXPERT_TDR_revised5.pdf

3. Grigorenko L. V. et al. Studies of Light Exotic Nuclei in the
Vicinity of Neutron and Proton Drip Lines at FLNR JINR //
Physics — Uspekhi. 2016. V.59. P.321; Y®H. 2016. T. 186.
C. 337.

HenTpoHnHasa snepHas ¢pusmka

B pamkax mnpoekra TAHI'PA 6bliu mpoBemeHbl M3MepeHHs yr-
JIOBBIX KODPEJSIHUH y-KBAaHTOB, 00pasyioIIUXCsl B peaklMU Heympy-

roro paccesiHHs HeHTpPoHOB ¢ 3Heprueil 14,1 MsB na sgpax '2C.
B KayecTBe HCTOUHMKA MeUYEHBIX HEHUTPOHOB HCIOJb30BaJCS MOP-
TaTUBHBIH HeHTpoHHBIH reHepatop MHI-27 (paspaGoTaHHBId W BHI-
nyckaembli Bo BHMHMA (MockBa)) co BCTpPOEHHBIM 64-THKCeJb-
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HBIM KPEMHHEBBIM (v-[I€TEKTOPOM, TO3BOJSIOUINH reHepUpPOBaTh Myd-
KW MeUyeHbIX HEHUTPOHOB C TPUBSI3KOH KaK I0 HaNpaBJEHHIO BhI-
JeTa HEUTpOHa, Tak W TI0 BPeMeHH ero HcmyckaHusi. Perucrpa-
LM -KBAaHTOB XapaKTepPHCTHUYECKOTOo flepHOro usmyuenus 2C ocy-
IIeCTBJISANACH C TOMOIIbIO CHEKTPOMETPUUYECKOH CHUCTEMBI, COCTOSI-
meld U3 22 ~y-metektopoB Ha ocHoBe KpuctasiaoB Nal(TIl), pacmo-
JIO>KEHHBIX BOKPYT MHUILEHH. DKClepUMeHTaJ bHble JaHHble OIHCca-
Hbl opmysoli W (0) = 1 4+ acos?f — bcos* @ ¢ koahduurentamu
a=2474+0,10 u b = 2,04 + 0,12. IlonyueHHass yrjoBasi 3aBHUCH-
MOCTb CHJIBHO OTJIMYAEeTCs OT TOM, KOTOpasi UCMOJIb3yeTcs B OUOIHUO-
TeKaX 10 HeUTPOHHBIM JaHHBIM (PHUCYHOK).

e Bystritsky V.M. et al. Angular Distribution of 4.43-MeV
~v-Rays Produced in Inelastic Scattering of 14.1-MeV
Neutrons by !'2C Nuclei // Phys. Part. Nucl. Lett. 2016.
V.13, No.4. P.504; boicmpuuyxuii B.M. u dp. // Ilucbma B
DUA4. 2016. T. 13, Boim. 4.

Pusuka KOHACHCHPOBAHHBIX CpeL

Okcuabl xKejesa UrpalT Ba)KHYI PoJb B (DOPMHPOBAHUU Mar-
HUTHBIX U JPYTHUX (DU3UUECKUX CBOHCTB 3eMJIM U HAXOAAT LIMPOKHUH
CMEeKTP TEXHOJIOTHUeCKUX NMpuMeHeHUH. HenaBHo B ycioBUsiIX KOMOU-
HUPOBAHHOT'O BO3/I€HCTBUS BBICOKOTO NABJEHHS U TeMIepaTypbl OblI
CUHTE3UpPOBaH HOBBIH OKcup kene3a — FeyOs, KOTOPBIH Mpennosio-
KUTENbHO MOXKET CYIeCTBOBAaTb B CJOSX BepXHEH MAHTHUH 3eMJIH.
B pesysbTaTe KOMIJIEKCHOTO UCCJeNOBaHUS (PU3HUYECKHX CBOKCTB, a
Tak»Ke aTOMHOH W MarHUTHOH CTPYKTyp C TMpUMeHeHHeM MeTOI0B
HeHUTpoHHOU nudpakuuyd Ha peaktope MBP-2 B 3TomM coennHeHuu
Obls1 0OHAPY?KEH HOBBIH THUI 3apsi10BO-YTOPSI0UEHHOI'0 COCTOSIHUS C
(opMHUpPOBaHHEM AWMEPHBIX U TPUMEPHBIX 3JE€KTPOHHBIX COCTOSTHUH.
da3oBblil Mepexof; B 3TO COCTOSIHUE COMPOBOXKAAETCS PE3KHUM CKau-
KOM 3JIEKTPUUECKOTrO COMPOTHUBJEHHUS U MOCJENYIOIUM H3MeHeHHeM
CUMMETPHUH MAaTHHUTHOT'O YMOPSiIOUYeHUs] C KOJIJIMHEApHOTO aHTHUdep-
pomarauTHoro (ADPM) Ha ckomenHoe ADPM ¢ tdeppoMarHUTHOM
(PM) KOMMOHEHTOH, a Tak)Ke M3MeHeHHeM XapakTepa MOMYJSLHH
ATOMHOH CTPYKTYPBI (PHCYHOK).

e QOusyannikov S.V. et al. Charge Ordering Transition in

Iron Oxide Fe4Os5, Involving Competing Dimer and Trimer
Formation // Nat. Chem. 2016. V.8. P.501.

B pamkax ycoBeplleHCTBOBaHHSI PabOThl JIMTHEBBIX AKKYMYJsi-
TOPOB TMpOBeleHa CepUsi 3KCMEPUMEHTOB IO HEHUTPOHHOU pedJek-
ToMeTpuH Ha peakTope MDBP-2 nns usydeHuss 371eKTpOXHMHUUECKHUX
TPaHUIL pasfesia XKHUAKUH 3JIeKTPOJNUT/TBEPAbIH 3JeKTPOo (PUCYHOK).
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Wnnoctpauusi MmexaHuama (POPMUPOBAHHUSI TUMEPHBIX U TPUMEPHBIX 3JIEKTPOHHBIX
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@) DKCrepuUMeHTasIbHble KPHUBblEe 3€PKa/JbHOTO OTPaKeHUs] HEHTPOHOB (TOYKH) OT

MEeJHOTO 3JIEKTPOJa Ha TPaHHUIE C 3JEKTPOJUTOM MPU Pa3JHUUHOM peKUMe MOLauH

TOKa W HanpsikeHusi. 0) [losyueHHble W3 aNmNpOKCHUMALMU MPOPHUIH MJIOTHOCTH

OJIMHBL pacCesdaHud OJs pa3audHbIX PEeXKHUMOB C YKa3aHHUEM XapaKTepHOIjI TOJIIIMHBI
CJI0S1 OCaXKIEHHOTO JIUTHS

M3 anann3a 3epkajbHOTO OTpPaKeHWsl ObLIO BBHISIBJAEHO 00Opa3oBa-
HUe TBepH03JeKTpoNuTHOH nHTepdasnl (Solid-Electrolyte Interphase,
SEI) na noBepxHoctu asnektpona (Cu), a TakxKe MPOCJIEKEHO 3JIeK-
TpPOOCaXKeHHe JUTHUS U POCT MAaPa3UTHBIX AEHIPUTHBIX 00pa30BaHUN
B mpoliecce paboThl 3JeKTPOXUMHUUeCKOU suelku. [losyueHHble npo-
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(UM MJIOTHOCTH JJIMHBI paccesiHUsl MeprneHAUKYJ/ISPHO TOBEPXHOCTH
3JIEKTPOZa MO3BOJNU/IN IPOAHANU3UPOBATH PA3/JIUUHbIE PeKUMBI 00pa-
soBanusa SEI, a Takxke opMHUpoBaHHe U POCT HAHOMETPOBBIX CJIOEB
JIUTHUSI PA3JUYHOU 1I€POXOBATOCTH HA M3HAYaJJIbHO CPOPMHUPOBAHHOM
SEI. IlokazaHo, uto HeliTpOHHAS pedeKTOMETPUS MOXKET 3(PPEKTUB-
HO HCII0JIb30BATbCH IJIA (7l Sifu XapaKTepU3aLUHUU OCAXKAECHUS JIUTUSA
Ha METa/JIUYeCKHe 3JeKTPOIBI.

e Avdeev M. V. et al. Monitoring of Lithium Plating by Neutron

Reflectometry // Appl. Surf. Sci. 2016 (submitted).

CTpyKTypHOe HCC/leOBaHWE KPUCTAJJIOB OEJKOB SIBJSIETCS Ce-
pbe3HOW MpoOJieMOH U3-3a TPYAHOCTEH, CBS3aHHBIX C POCTOM, JdeTeK-
TUPOBAHHWEM W BH3yaJiM3allMell KPUCTAJJOB, MPUTOAHBIX [JIS PEeHT-
FeHOBCKOU KpucTassorpaduu. [ns yctpaneHus storo npobesa Obll
NpUMeHeH MeTOJ MOJsIPU30BAHHOIO KOTePEeHTHOT0 aHTHUCTOKCOBA pac-
cesinus cBera (I[I-KAPC) ¢ uenbto Bu3yannzauuu KPUCTAJJIOB MeM-
OpaHHBIX 0eJKOB, BbIpallleH-
HBIX B Me30(ase (PUCYHOK).

BriepBble B naHHoi pabore
MOKa3aHO, 4YTO KPUCTaJJIbl
0aKTepUOpPOJIOINICHHA B OINTHYe-
CKM HeNpo3payHbIX MaTpullax
KPUCTAJIIU3ALUU MOTYT OBITh
BHU3ya/JIU3UPOBAHBl  METOLOM

ARGl  KonebarenpHOl  KAPC-MuK-

DOCKONIMU C BBICOKOW YYB-

Tpexmeproe [I-KAPC-uszo6paxkenne npoii- CTBHUTEJIPHOCTbBIO, KOHTPACTOM

HUKOBOT'O KpHCTaJlJja 63KT€pI/IOpOILOHCI/IHa )51 CY6MHKpOHHbIM HpOCTpaH-
CTBEHHBIM paspelleHueM.

o Arzumanyan G.M. et al. Highly Sensitive Coherent anti-

Stokes Raman Scattering Imaging of Protein Crystals //

JACS. 2016. V. 138(41). P. 13457-13460.

PAIUAIIMOHHBIE U PAIIMOBUOJIOTUYECKHUE
HNCCJIEJOBAHUA

[IpoBeneH kayecTBeHHBIM aHA/MKM3 MOP(OJOrMUECKUX HapyLIeHUH
B HelpoHax [lypkuHbe KOpbl MO3XkKe4yKa KpBIC, JIeTKO HAEHTU(HULHU-
pyeMbIX 0e3 HUCIONb30BAHUSA ClIeLIU(PUIECKUX MOP(OJOTHYECKHUX Map-
KepoB OJaronapsi YHHUKaJbHOM aHAaTOMHYECKOW OpraHu3aluyd KOpbl
MO3>Ke4YKa. YCTaHOBJIEHO, YTO MAaKCHMaJbHOE KOJUYeCTBO (DOKYCOB
~vH2AX/53BP1 dopmupyercs B HelipoHax [lypkunbe yepe3 1 4 mo-
cie obaydyenus (21 yH2AX/53BP1-dokyc Ha sinpo) u yxe uepes 4 u
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Jlo3oBasi 3aBHCMMOCTb KOJMYECTBA pafMallMOHHO-HWHAYLHMPOBAHHBIX (DOKYCOB
vH2AX/53BP1 B sinpax kmetok [lypkunbe yepes 1 u nocse o6/ydeHus

yncao pokycoB ymeHnblinaetest Ha 50 %. Uepes 24 4 nocJsie o6/ydeHus
B siipax OCTaeTcs TOJMBKO 2,5 oKyca Ha PO, UTO CBHAETETbCTBYET
00 addextuBHoi penapaunun AP [IHK. Ilokazano, uyto posoBas
3aBUCHMOCTb 4acToThl obpasoBaHusi ¢okycoB YH2AX/53BPI1 ue-
pe3 1 4 nmocsne oOny4yeHHS 7y-KBAHTAMH HOCHUT JUHEHHBIH XapakTep
(PUCYHOK).
e byranosa T.C. u dp. IHnykuus U penapauusi ABYHHUTEBbIX
paspbiBoB JIHK B k/eTKax Kopbl MO3:Keuka KpbIC MIPU NeHCTBUH
~-kBauToB 99Co // Tucema B QUAY (HampasieHo).

BrinosiHeH LUK paboT M0 U3yYeHHI0 HEHPOXHMHUYECKHUX MOKasa-
TeJIel MO3ra KpbIC MOCJIe BO3IE€HUCTBUS MOHOB YIJepona U y-KBaHTOB
B no3e 1 I'p. [lokazaHo, 4TO BO3neHCTBHE TSAXKENbIX 3apSIKEHHbIX Ya-
CTHI] MHAYUHPYET U3MeHeHHs1 B paboTe HOpaApeHaNnH-, NopaMUuH- U
cepoToHUHepruyeckoi cuctembl yepes 30 u 90 cyT nocse 06ayueHUs
(pucyHnok). IIpu 3ToM HaunboJsiee BbIpakeHHbIE Pa3Jnyusi y 0OJyUeH-
HBIX W KOHTPOJIbHBIX >KHUBOTHBIX HaO/I0faJuCh B MpedpOHTANbHON
Kope, MpUJIeXKalleM siipe W TMIOoTajaMyce, UTO YKasblBaeT Ha Bax-
HYI0O pOJib 3THX CTPYKTYp B peasu3aluu Mo3aHUX 3(PPeKToB BO3-
NeUCTBUS paguauuu Ha (YHKIHH LeHTPaJbHOW HEPBHOHU CHUCTEMBI.
[IpoBeneHo comnocTtaBeHue pe3yabTaTOB HEUPOXUMUUECKHX UCCIENO0-
BaHUH ¢ MoOKa3aTeJ sIMH MOBeleHHsI )KUBOTHBIX Tocse 00aydeHus. O6-
Hapy»KeHO, UTO Hapsily ¢ U3MEHEHHUSIMHU B MeTabo/Ju3Me MOHOAMUHOB

BO3JeHMCTBHE UOHOB 12C [IPHUBOOUT K MOLLI/IqI)I/IKaHI/II/I JIBUraTeJbHOU U
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MCC/IeI0BATENbCKON aKTUBHOCTU YKUBOTHBIX, a TaKXKe K M3MEHEeHHUSIM
noKasaTeJied TPeBOXKHOCTH y OOJIyYEHHBIX KPBIC.
e Belov O. et al. Exposure to '2C Particles Alters the Normal
Dynamics of Brain Monoamine Metabolism and Behaviour
in Rats // Physica Medica: Eur. J. Med. Phys. 2016. V.32,
No. 9. P. 1088-1094.
e beaoxonoimosa K.B. u Op. nHamyuka o6MeHa MOHOAMHHOB
B CTPYKTypax TOJIOBHOIO MO3ra KphIC B MO3[HHWE CPOKHU TOCJe
00JlyueHHsT YCKOpeHHbBIMU HOHaMu yriepona // Helipoxumusi.
2016. T.33, Ne2. C. 147-155.
e benrokonoimosa K.B. u Op. [rHamuKa HelipomMennaTOpPHO-
ro oOMeHa Yy KpBIC B I[I03[HUE CPOKH TMocCJe OOJydeHHd

~v-xBautamu ®°Co // MenuiyHcKas paauooris U paaHaIlioH-
Hasi 6e3onacHocThb. 2016 (B meuarw).

[TosyueHbl naHHBIE O BO3HEHCTBUHU BBICOKOIHEPreTHUECKHX IPO-
TOHOB M YCKOPEHHBIX HMOHOB yraepoga °C Ha KOTHHUTHBHBIE (DyHK-
MK 00e3bSIH U COJepKaHWe MOHOAMMHOB M HUX MeTabOJIUTOB B Ile-
pudepryeckoit Kposu. [lokazano, uTo oO/JyueHHe TOJIOBBI 00€3bSH
NpOTOHAMU B A03e 3 [p He BBI3bIBaeT CYLIECTBEHHBIX HW3MEHEHHH
X KOTHUTHUBHBIX (PyHKUMH. B To ke BpeMsi mocJie BO3IEHUCTBUS
UOHOB yryepofa B no3e 1 I'p Habmwogaercss 1OCTOBEPHOE CHUKEHHE
KOTHUTUBHBIX (DYHKIMH U KOHLUEHTpPAUUHd MeTabOJHUTOB CEPOTOHHHA
B KPOBU y 00€3bsiH BO30YAMMOr0 HeypaBHOBELIEHHOTO THUIMA BhICILIEH
HEepPBHOU JIeSITeJIbHOCTH (PHUCYHOK).

o beasesa A.T. u dp. BosnelicTBre BBICOKOIHEPTETUUECKUX TIPO-

TOHOB M HOHOB yraepoga '>C Ha KOTHHUTHBHbBIE (BYHKIHH 00e-
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[InoTHOCTB pacnipeneneHns nokasateJsied KOTHUTHUBHBIX qJYHKI_[I/IIjI 00e3bsTH

3bsIH M COJlepXKaHHe MOHOAMHHOB M HUX MeTabOJIUTOB B MepH-
depuueckoit kpoBu // He#tpoxumus. 2017. T. 34, Nel. C. 1-9.

YCKOPUTEJIbBHAY TEMATHKA

ChesiaH KJIOUEBOH IIar B peasin3allly NporpaMMbl UCCIeI0BAaHUN
C Ty4YKaMHd MOJSIPU30BAHHBIX Jerkux saep Ha kKommiaekce NICA
OUAN — nonydeHbl NyuyKH MOJNSIPHU30BAHHBIX NeUTPOHOB, oOecreye-
Ha ornepaTUBHAs MOJSPUMETPHUS Ha dTanax HHKEKIUH B HYKJOTPOH,
B peKUMe [UPKYJIUPYIOLIEro B HYKJOTPOHE YCKOPEHHOT'O U BbIBE/IEeH-
HOTO TyYKa.

e Kovalenko A.D. et al. Current Results on Implementation of
the Nuclotron/NICA R&D Program with Polarized Beams.
Presented at SPIN2016, Urbana/Champagne, IL, USA,
September, 2016.

e Krivenkov D.O. et al. Polarimetry at Nuclotron. Presented
at SNP School 2016, Tohoku University, Sendai, Japan,
November, 2016.

3aBepiieHbl pabOThl M0 CO3AAHUIO JTUHEHHOTO YCKOPUTEJS TsxKe-
aeix uoHoB (HILac). Ha Bbixome yckoputessi ObLI MoJydeH MYy4dOK
noHos C2t 0T ;a3epHOro HCTOUHMKA C MPOEKTHOH SHEPrHel U Ko3b-
(PULLUEHTOM TPAHCMHUCCHUM MO TOKY, OJU3KHUM K MPOEKTHOMY.

Co3naHHBIA JUHEHHBIH YCKOPUTEJNb TSKEJbIX HOHOB SIBJSIETCS
MepBbIM YCKOPUTEJEM TAKOro KJjacca B cTpaHax-ydacTHuax OWAN.
B HeMm BHepBble MCIOJB3YyeTCS CHUCTEMa BBICOKOYACTOTHOIO MHUTA-
HUSI Ha OCHOBE TBEPAOTEJNbHBIX TPAH3UCTOPHBIX ycuUautesed. Ilns
ctpaH-yuactTHul OMAN 3To 3ameTHOe nocTuKeHKe B 00J1aCTH YCKO-
DUTEJbHOH HAYKU U TeXHUKH — CHJIaMH OOJIbLLIOM MeXKIyHapOon-
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HauasibHasi yacTh JIMHEHHOTO YCKOPHUTEJsI TSXKEJbIX MOHOB KOJIJIAHAEPHOTO KOMII-
gekca NICA

HOM KoJsllabopallvy CO3[laHa YHHKaJbHasl YCTAHOBKA C MapaMeTpaMHy,
COOTBETCTBYIOIIMMHU MEPETOBOMY MHPOBOMY YDPOBHIO.
e Butenko A. et al. Commissioning of Heavy lon Linear
Accelerator (HILAC) of the NICA Project // Proc. of RuPAC
2016, Saint-Petersburg, Russia.

YckopuTtesb, npeaHa3HAueHHBIH [/ WHXKEKLIMH MydKka B Cylle-
CTBYIOIIUH YCKOPUTEJNbHbBIH KOMIJIEKC HYKJOTPOH, ObLI CIPOEKTHPO-
BaH coBMecTHO ¢ UT2® I'PHLL KM u HUAY MHU®DHU u usrorossnen
B BHUUT® um. E. . 3a6a6axuna (CHexxuHCK). B cosganuu cuctem
JIMAaTHOCTUKUA M yMPABJEHHS MPUHHUMAJH Y4acTHe CIElHaJUCThl U3
AN PAH.

B 2016 r. npoBeneHbl nBa ceaHca pabOThl KOMIJIEKCa HYKJOTPOH
MO0 YCKOPEHHIO TMOJIIPU30BAHHBIX MYUKOB JIEHUTPOHOB C HCIOJb30-
BaHWeM HOBOro yckoputess. Co3naHrhe TaKOH yCTAHOBKU SIBJISIETCS
3aMEeTHBIM IOCTHKEHHeM /I POCCUHUCKON YCKOPHUTeJJbHOW (PU3HKH U
TEXHUKH.

e Trubnikov G. et al. Commissioning of New Proton and Light
Ion Injector for Nuclotron-NICA // Proc. of IPAC’16, Busan,
Korea, 2016.

e Trubnikov G. et al. Commissioning of New Light Ion RFQ
Linac and First NuclotronRun with New Injector // RuPAC
2016, Saint-Petersburg, Russia, 2016.
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HHP®OPMAIIMOHHBIE TEXHOJIOTHUH
U BBIYHUCJIIUTEJDbHAA PU3UKA

B Teuenue 2016 r. akTHBHO pa3BUBAJ/CH YHUKAJbHBIH LEHTP
XpaHeHHs, 00pabOTKU U aHa/u3a JAaHHBIX TJI0OAJbHOHU TpUA-UH(pa-
CTPYKTypbl — MHOro(pyHKUHOHAABHBIH HHPOPMALHOHHO-BBIUUCIH-
tTeqbHbIH Kommsieke OUMAM (MUBK), sBasiouiuiicss omHod u3 0Oa-
30BBIX ycTaHOBOK HMucturyrta. Beiio o6paborano 13 % cobbiThi,
nosydeHHbix B 3KcnepumeHte CMS B LIEPH, uto nossosuno OMAN
3aHSATb BTOPO€ MECTO B MHUpe Cpeld LIeHTPOB MePBOTO YPOBHSA. DTOT
LeHTP SABJSETCS OAHOH M3 OCHOBHBIX COCTABJSIOUIMX OyIYIUIErO BbI-
UUCJUTENBbHOTO KoMIIekca asisi meranpoekta NICA.

e Astakhov N.S. et al. // Phys. Part. Nucl. Lett. 2016. V. 13,

No. 5. P.714-717.

Jlns o6benrHeHus: 00JauHbIX PeCypCcoB OpPraHU3alMi-NIapTHEPOB
u3 ctpan-ydactHul, OMHAN ¢ uesbio pellleHHs COBMeCTHBIX 3aaad, a
TaKXkKe JJIsl pacrpeneseHusi MTMKOBbIX HArPy30K MO UHTETPUPOBAHHBIM
pecypcaMm Obli pa3paboTaH creuuanbHbld ApaiBep. OH M03BoJSET
00bEeAUHSATh PECyPChl MAPTHEPCKUX OpPraHrW3alnil, pa3BepHyThie B 00-
Jnake Kak Ha 6asze OpenNebula, Tak u npyrux o6/7a4HBIX MJIATHOPM,
KOTopble moajaep:xkuBaT «open cloud computing interface» (OCCI-
nunrepdeiic). C obmakom OUAN unTerpupoBansl obmaka MHcTUTyTa
¢usuku HaunvonanbHol akanemuu Hayk Asepbainxkana (baky), UH-
CTUTyTa TeopeTuueckoi pusnku uM. H. H. borono6osa Haunonasns-
HOU akamemuu Hayk YKpanHbl (Kues), Poccuiickoro 5K0oHOMHU€ECKOTO
yauBepcuteta uM. . B. [lnexanoBa (MockBa). Kpome Toro, o6na-
ko OUAN unrerpupoano B PenepaTtnBHOoe 00/aK0 EBponefickoi
rpun-uHdpactpykrypol (ETM), uto memaetr BO3MOXHBIM B3aWMHOE
ucrnosb3oBanue objaunbix pecypcos OUAN u ETN.

e bapanos A.B. u dp. // KomnbioTepHble HCCIeI0BAaHHS U MO-
neaupoBanue. 2016. T.8, Ne3. C.583-590.

[IpensioxkeH HOBBIH aJrOPUTM MOUCKA TPEKOB-KaHIUAATOB /JIsl pe-
KOHCTPYKLHH cOObITHE B 3KkcnepuMerTe BM@N (Baryonic Matter at
Nuclotron). PekoHcTpyKiiusi coObITUH — OqHA U3 HauboJsiee BaXKHBIX
3a/1a4 1o o6paboTKe 3KCMEePUMEHTANbHBIX NAaHHBIX (PU3MKH BBICOKHX
5Hepruil. OHa COCTOUT U3 TMOUCKA TPEKOB U OLIEHKH MX MapaMeTpoB B
TPEKOBBIX JETEKTOpaxX KCIepUMeHTa, YTO TpedyeT OrpOMHOro yucsaa
nepe6oOpOB BCEX XUTOB (PEKOHCTPYHUPOBAHHBIX OTKJIMKOB JE€TEKTOPA),
4TOOBl HAaWTH Te M3 HHUX, KOTOpble MNpPUHAJJ/eXKaT ONHOMY TpeKYy.
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ABTOpamu mpenJiaraeTcss HOBOe KOOPAHMHATHOEe Mpeobpa3oBaHue, Me-
peBoisllee 3KCIEePUMEHTaJ/bHble JaHHble B IMPOCTPAHCTBO HOPMHU-
POBAHHBIX KOOPAMHAT, B KOTOPOM XHTbl, COOTBETCTBYIOLIME OIHO-
My TPeKY, FPYNIHUPYIOTCA B KOMIIAKTHbIE TOPU3OHTAJbHbIE OTPE3KH.
1 oueHKM mapaMeTpoB HaHJeHHble TPEKH-KaHAWAATHl alMpOKCH-
MUPYIOTCS cnupatsiMd Apxrmena. BBuay KOMNAKTHOCTH NAHHBIX B
[POCTPAHCTBE HOPMUPOBAHHBIX KOOPAUHAT MPEIJIOKEHHBIH aJTOPUTM
MOXKeT ObITh 3((PEKTUBHO pacnapasijiesieH Ha COBPeMeHHBbIX BbIUHC-

JIUTEJIbHBIX apXUTEKTYpax.
e Baranov D. et al. // EPJ Web Conf. 2016. V. 108. P.02012.

Paspaborana nporpamMmma rjayoepoBCKUX PacyeToB [JiSl SKCIEPHU-
MeHToB Ha KoJakmepe NICA. CorsacHo pacueram, MpoBefeHHBIM
10 HOBOH MporpaMme, reoMeTpUUeCKHe XapaKTePUCTUKHU B3aUMOLeH-
CTBHH fimep 3os0Ta ¢ sapamu 3oJ0ta npu dHeprusax RHIC u NICA
(5-10 I'sB B cucreme nentpa macc N N-coynapeHHH) pa3uuaioTcs
He Gosee yeMm Ha 5—7 %. [losToMy BO3MOXKHble U3MeHeHUs (hU3NUe-
CKUX XxapakTepucTuK coynapeHudl Ha NICA MoryT ObITb CBSI3aHBI C
U3MEeHEeHUSIMU (PU3NKU B3aUMOIEHUCTBUH.

o [aroan A.C., Ywunckuti B. B. // VisB. PAH. Cep. ¢us. 2016.

T. 80. C. 368.

PaspaboTaH HOBBIH aJropuTM PEKOHCTPYKLUHH TPEK-CerMEHTOB B
KaTOIHO-CTPUIOBBIX KaMepax. Dbliu moJsyueHbl pe3ysbTaThl cpaBHe-
HUS pabOoThbl CTAHAAPTHOI'O W HOBOT'O aJTOPUTMOB MJ51 Pa3JUUHBIX
TUIOB MOJEJHPOBAHHBIX AaHHBIX. C HCMOJb30BaHUEM HOBOIO aJ-
TOpPUTMA TPEK-CErMeHTbl PEKOHCTPYHUPYIOTCS ¢ GOJblled TOYHOCTHIO
U 3(Q(PeKTUBHOCTbIO, OCOOEHHO B YCJOBUSX BbICOKOW CBETHMMOCTH
Ha DBoJjblioM agpoHHOM KoJJalaepe W MpuU OOJBIIMX MOMEPEeUHbIX
UMIYJbCaX YaCTHUL, MPOXOASIIUX Yepe3 TOPLEBYI0 HacTb MIOOHHOH
cucteMbl. AJropuTMm Obl BKJIOYeH B O(MHUIHATbHBIH MaKeT PEeKOH-
cTpykuuu skcrnepumenta CMS B utose 2016 r.

e Voytishin N. et al. // EPJ Web Conf. 2016. V.108.

P.02023.

Paccmorpena mozens Hamby-Hona-Jlasunno ¢ netneit [TonsikoBa
B NPUCYTCTBUU BEKTOPHOI'O B3aUMOAEHUCTBHA U C AOMNOJHUTEJSbHOU
CBSI3bI0 M€Ky KBapKOBBIM U KaJMOPOBOYHBIM CeKTOpaMH. K3yueHo
BJMSIHAE [AHHBIX B3aUMOAEHCTBUH Ha QaszoBylo cTpyktypy KXI:
KUPAJbHBIM (DA30BbIM Iepexo] MepBOro poia, BO3HUKAILIUN IPU
KOHEYHOM XHMHYECKOM [OTeHllMaje, U CBSI3aHHAasl C HUM KpHUTH-
yeckasd KOHeYHas TOYKa MCUe3aroT IPU J0CTAaTOYHO BBICOKMX 3HA-
UeHHUAX KOHCTaHThl BeKTOpHOro B3aumonelcTBus Gy . IlpucyrctBre
NONOJIHUTEJ/IbHON CBAA3H MEXAY KBApKaMH W TJIIOOHAMH NPUBOAUT K
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pPOCTY KPUTHUECKOr0 3HAUYeHHUS] KOHCTAHThl BEKTOPHOI'O B3aWMOIEM-
ctBUsl Gy, IPU KOTOPOM B TEPMOJMHAMHUUECKOH CUCTEME MPOUCXOAUT
Ucue3HoBeHHe (pa3oBOro Imepexona mnepBoro popa. [lokazano, urto
BEKTOPHOE B3aUMOJEUCTBHE BJHUSET HA KPUBU3HY JHUHUU (PA30BOTO
nepexona THIMAa «KpoccoBep» B MuockocTh T'—p BO6aM3u p = 0 Kak
C HaJUUYMUeM JOTMOJHUTEJbHOTO B3aUMONEHUCTBUSA MEXAY KBapKaMU U

IJII0OOHAMH, TaK U 0e3 Hero.
e Friesen A., Kalinovsky Yu., Toneev V. // J. Phys. Conf. Ser.
2016. V.668, No. 1. P.012128.

[TpoBenensl uccaenoBanus GochoNUNUIHON TPAHCIIOPTHOH HAHO-
cuctembl (PTHC) mepeHoca JiekapcTB B paMKaxX MOAENH pas3feJseH-
HbIX (opMmbpakTopoB (PPD) ¢ ucnonmb3zoBaHHeM MeTOna aCHHXPOH-
HOH nuddepeHunasbHol aBosonud (AJ1D). bBasoBbie mapameTphl
onHocsolHbIX Be3ukya PTHC dutupyroTcss K 3KcrnepuMeHTaabHbIM
IAQHHBIM MaJIOyTJIOBOTO CHHXPOTPOHHOTO PEHTTE€HOBCKOI'0 pacCesiHuUs.
Crpykrypa HaHodactul PTHC npoaHanu3upoBaHa B 3aBUCHMOCTH
OT KOHIIEHTpPaUHW MaJjbTo3bl B Bome. YUuc/jeHHble pe3ynbTaThl Je-
MOHCTPHUPYIOT 3(P(eKTUBHOCTDb MapaJjesbHON peasn3aliid Ha OCHOBE
texnosorun MPI, a takxke npeunmymectBo AJlD-moaxonma mnepen
IPYTUMH HW3BECTHBIMH ONTUMH3ALMOHHBIMU MPOLEAYPaMHU.

e Zemlyanaya E. et al. // J. Phys. C. S. 2016. V.724.

P.012056.

YYEBHO-HAYYHbBIW LIEHTP

B 2016 r. B YueOGHO-HAayuyHOM LIeHTPe MPOXOAUAU OOyUeHHe
440 ctynentoB 6a3oBbix Kapenp MI'Y, MOTHU, MUDH, yuusepcu-
TeTa «JlyOHa» U YHUBEPCUTETOB CTpPaH-ydacTHUL. JleTHUe ydyeOHBIE
U MPOU3BOACTBEHHBbIE MPAKTUKH OblIM OpPraHu30BaHbl Ajs 238 cTy-
neHToB By30B Apmenuu, benopyceun, I'pysun, Mounroauu u PP,

B Tpex sTamax exerogHOH JIeTHEH CTyleHUeCKOH MPAKTHUKU MO
HanpayeHussM uccaenoBanuii OMAHW npunuman yuacrue 161 npen-
craButesb AsepbOaiinxkana, benopyccuu, Bonrapuu, Erunta, Kyo6swr,
[Tonbmu, Pymeinuu, Cep6un, CnoBakuu, Yexun u FOAP.

40 cTyneHTOB M acnupaHToB u3 By3oB Dbesopyccuu, Erunta,
Kasaxcrana, Ky6b, Iloabmu, Pymbiauu, P®, IOAP B TeueHue
6—-8 Hemesb ¢ HIOHS MO OKTSAOPb BBIMOJHSAIU YyueOHO-HUCCAe0Ba-
TeJIbCKHe MpPOoeKThl B JabopaTopusix MHCTUTyTa B paMkax JeTHeil
CTYAEHYECKOU MPOrpaMMBl.

JleTHsg 1Koaa AJs yuuTesed (PU3UKU K3 CTPaH-yUYACTHHIL
OUAU B IyOHe npoxoauna B ABa 3Tana: Ajas 26 npernogasarteseil u
8 yuawuxcsi u3 boarapuu, PO u Ykpauns u 20 npenopaBatesieit u3
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MockBbl. B oceHHell HayuHOH 11KOJe [/ POCCUHUCKHUX yuuTesael (u-
suku B LIEPH npunumanu yuactue 43 npenonasatessi U3 ApMeHud,
Kasaxcrana, Moanasuu, PP, Ykpaunsl, [IBefinapuu. [Iporpammer
IIKOJI BKJIIOYAJU HAYYHO-TIONYJAPHbIE JEKLUU BEAyLIUX CIelralu-
croB OMAN wu IIEPH, skckypcuu, 3HaKOMCTBO C MPOEKTHOW pa-
060TOH B (DU3UYECKOM MPAKTUKYME, KPYIJIBbIA CTOJ MO OOCYKAEHHUIO
COBpeMeHHBIX MpobJieM (PU3WKH U METONMKH MpernofaBaHUs (PU3UKH
B LIKOJIE.

JIBe 3KCnosuuuyu 00 OCHOBHBIX HAIPaBJEHHUAX HCCJAENOBAHHUU U
¢daarmanckux npoektax Muctutyrta npeacraBun OUAM B Mockse
Ha VI Bcepoccuiickom ectuBanie NAUKA 0+.

YHLL OM4H yyactBoBas B opraHu3auuy U NpoBefieHUU «[lHeil
(QHU3UKH» I/ IeTed U B3POCJBIX, D-TO TypHHpA MO POOOTOTEXHHKE
OTtkpeiTo BepxHeBosxkCcKONH 06pa3oBaTe/ibHON KHOEpHETHYECKOH ce-
TH, OPraHU30BbIBaJ BUIEOKOH(pEpPEeHU U, BUPTYyaJbHble JIEKLHUH, MTPO-
BOAMJI O3HAKOMHTEJIbHbIE U HAy4YHO-INONYJSIPHbIE JIEKLUH, a TaKxkKe
9KCKYPCHUH /51 CTYIEHTOB U LIKOJbHUKOB ropofoB P® u ['epmanuu.

OBIIUE JAHHBIE
O KOJIMYECTBE IIYBJHUKAIINNU COTPYAHHUKOB OUAHN
(c 01.01.2016 mo 22.12.2016)

o Kuuru — 14:

Bbumrwkos C. H., Kpacnukos H. B. TlpumeHeHne cTaTUCTUUECKUX
MeTONOB [J51 MOWCKa HOBOW (DU3UKHU Ha DoJblIOM agpoOHHOM KOJI-
naunepe. — M.: URSS, 2013. — 268, [1] c.. na. — bubmuorp.:
c. 257-[269].

Bbaoxunues JI. H., [pabkuna C.H. Teopusi OTHOCUTEJbHOCTU
A. duinmreiina. — Usn. 2-e. — M.: URSS, 2015. — 106 c.: ua. —
(Hayky — Bcewm! lleneBpbl HayuHO-MOMy/sipHOH JuTepaTyphl. (Pu-
3uka); Brim. 99).

bymues B. C. Haue Bpemsi. — M.: Akanemuka, 2015. — 255 c.:
1B. ua. — bubauorp.: c. 240-245.

3aepebaes B. H. fInepHble peakuuu C TSAKeJbIMU HOHAMU: y4yeb-
Hoe mocobue. — Jly6na: OMAdH, 2016. — 184 c.: un. — (YuebHo-
Hayunblil nentp OUAN. YHIL; 2015-57). — Bubauorp.: c. 183-184.

Hcaes A.Il., Pybakos B.A. Teopusi rpynn u cummerpuii. Ko-
HeuHble Tpynnbl. [pynnsl U anredper JIu. — dybna: OUAU, 2016. —
361 c. — (OUMAH; 2016-61). — Bubmnuorp.: c. 354-356.

Manraxose A.H. Jltony BBICOKMX 3HEPrHH: JOKyMeHTaJbHas I0-
BecTb. — M.: Akamemuka, 2016. — 253, [2] c.: uB. uJ.
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Openosuu JI. H. Tlyremectue us Ilerepbypra B [ly6HY NJHHOIO
B xKHU3Hb... — CII6.: Kyabrypa, 2015. — 305, [2] c.: uB. u.

[lenuonackesuu 10. 3., Kaanakuuesa P.I. Jlerkue sinpa y rpa-
HUILBl HEUTPOHHOH cTabujbHOCTH: mnocBsimaercs 60-setuto Jlado-
patopuu spepHbix peakuuid um. I'. H. @neposa. — Hy6na: OUAH,
2016. — 383 c.: uB. ua. — (OUAH; 2015-12). — Bubauorp. B KoHIEe
rnaB. — B Hagzar.: O6beArHEHHBIH UHCTUTYT SIEPHBIX HCCJE0BA-
HUH.

Cyxose A.M. Mewmyapsl B ctuxax. — [lyona: OMAU, 2016. —
140 c.: ua.

Taparn [O.B. Bcnomunas DJI, BcnoMmuHaeuib cebsi. Bernomu-
Hast ce0Os1, BcriomuHaemb PJI: Mix of Science & Life. Part One,
1956-1966. — MHy6ua: OWAW, 2016. — 74, [1] c.: wua. —
(OH4H; P3-2015-102). — bBubauorp.: c. 58-60; Cnucox nzobperte-
nu# 0. B. Tapana: ¢.65-66. — B nansar.: K 60-netuto OUAN.

Tor cambiii  «Mmnynbe»:  usbpannoe:  50-smeturo  JIBTA
(JIMT)  nocesimaercs /  B.II lwupuxos, A.A.KopHeluyk,
[. JI. Masubit, E. HO. Mazena, JI. Kpiokos, A.Kapuyenko; ABT.-cocT.:
A. A. Pacropryes. — [y6una: OUSAU, 2016. — 287 c.: uB. ui. —
(OU4dH; 2016-52).

Yrvarnos C.B., Pewemnuxos A.I., Pewemnurxos I'.Il. Tex-
HOJIOTMM HHTEJIJIEKTYaJbHbIX BblUHC/IeHUH. KBaHTOBbIE BBIYHCJIEHUS
M TPOTPaMMHPOBAHHE B CaMOOPTaHU3YIOIIMXCS HHTEJJIeKTya bHbIX
CUCTeMax YyIpaBJjeHUs: YueOHO-MeTonuuyeckoe nocobue. — JlybOHa:
OULN, 2015. — 246 c.: ua. — (YueOGHO-MeToLHUECKHE MMOCOOUS
YuebHo-HayuHoro nentpa OUAN. YHIL; 2015-56). — Bubauorp. B
KOHIIe TJIaB.

DUHAHCOBBIH MeHEIXKMEHT B CHCTeMe YIpaBJeHUs Mpel-
npusitheM. B moMoib cTymneHTaM TIpU MOATOTOBKE K 3ayeTam
u 3k3ameHam / E.A.Euauceesa, A.M.Jle6enes, A.A.JleBUTUH,
B. H. Camoiinos, T.B.Twonukosa. — [y6ua: OHAH, 2016. —
98 ¢. — (OHMH; 2015-46). — Bubauorp: c. 96-98.

lykpurnos 0. M., Paxmornos H.P., Kyiuxkos K.B. Tlpumene-
HUE YHCJEHHBIX METONOB AJs UccjaenoBaHus sddekra [lxozedco-
Ha: yuye6Hoe mocobue. — Jly6na: OMAH, 2016. — 94 c.: uin. —
(YuebHO-MeTOmHUecKHe MocoOusi YdebHo-HayuHoro meHTpa OUSM.
YHLL; YHII-2016-59).

e ’KypHasbHble cTaTbu — 966

e [[y6smukauuu B Tpynax koHdepeHuud — 399
e [lpenpunThl — 55

e ABropecdepatsl auccepraunii — 13

e Bcero: 1447
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THEORETICAL PHYSICS

For investigation of the Standard Model (SM) at energy scales
not accessible to accelerators, a specialized open source computer
code (mr — Matching & Running) was developed to evaluate
scale-dependent (“running”) parameters of the SM. By means of
this code one can carry out complicated calculations on vacuum
stability with the account of new experimental data. The code can
be used as a starting point for a New Physics study. For the first
time the leading four-loop corrections to the evolution equations of
the strong coupling were found in the SM. The contributions due to
interactions between the SM fermions and the Higgs field together
with self-interactions of the latter were taken into account. It was
demonstrated that the corrections are not negligible in comparison
with recent five-loop pure QCD result.

e Kniehl B.A., Pikelner A.F., Veretin O.L. mr: A C++
Library for the Matching and Running of the Standard
Model Parameters // Comput. Phys. Commun. 2016. V. 206.
P. 84-96.

e Bednyakov A. V., Pikelner A.F. Four-Loop Strong Coupling
Beta-Function in the Standard Model // Phys. Lett. B. 2016.
V.762. P.151-156.

In the theoretical investigation of the heavy-nuclear fission, it is
found that the evolution from a one- to three- and then two-peaked
mass and charge distributions of the fission fragments occurs across
several mass units. The three-equal-peaked charge distributions
are predicted for the fissioning nuclei with the neutron number
N = 136. The suggested model predicts the presence of symmetric
and asymmetric fission modes with equal probabilities at N=136,
regardless of the charge number of the fissioning system. The
important result was the conservation of the asymmetric shapes of
the mass and charge distributions of the fission fragments at high
enough excitation energies of the fissioning nucleus.

e Pasca H. et al. Energy-Dependence of Mass, Charge,

[sotopic, and Energy Distributions in Neutron-Induced Fission

of 232U and 23°Pu // Phys. Rev. C. 2016. V.93. P.054602.
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e Pasca H. et al. Possible Origin of Transition from Symmetric
to Asymmetric Fission // Phys. Lett. B. 2016. V. 760. P.800.

[ridium oxides with a honeycomb lattice are a new family of
functional materials that have been suggested to be a platform for
implementation of quantum computer calculations. To make this
implementation possible, a
special type of topological
spin-liquid phase should be
present in the low tempe-
rature limit. In the present
work, a generalized Kitaev
quantum spin model was ap-
plied to a particular member
of the family, LisIrOs, and
studied in great detail. The
magnetic  phase diagram
was  calculated  (figure),
which allowed one to identify
the region in the model
parameter space where the

s

ICx

-9 0 JQ, meV 5
topological spin-liquid phase Magnetic phase diagram of honeycomb

is located. iridium oxide Li2IrOj3

e Nishimoto S. et al. Strongly Frustrated Triangular Spin
Lattice Emerging from Triplet Dimer Formation in
Honeycomb LisIrO3 // Nature Commun. 2016. V.7. P. 10273.

The reflection of the electromagnetic waves by a graphene
sheet obeys the Maxwell equations with matching conditions
comprising a polarization tensor. The latter was computed within
the Dirac model for (2 + 1)-dimensional fermions interacting with
(3 4+ 1)-dimensional photons. In the leading order of perturbation
theory the account of finite temperature, finite chemical potential,
and nonzero mass gap was made. The reflection coeflicients were
expressed in terms of the polarization tensor components. The poles
of the reflection coeflicients yield the plasmon frequencies related
to the solutions of the Maxwell equations which Ireely propagate
along the interface and fall exponentially in the normal direction.
The influence of temperature and finite chemical potential on the
surface plasmons of graphene with finite mass gap was studied.

e Bordag M., Pirozhenko I. G. QED and Surface Plasmons on

Graphene // Intern. J. Mod. Phys. A. 2016. V. 31. P. 1641027.

e Bordag M., Pirozhenko I. Surface Plasmon on Graphene at

Finite 7' // Intern. J. Mod. Phys. B. 2016. V.30. P. 1650120.
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EXPERIMENTAL PHYSICS

Particle Physics

One of the main results of the JINR group in 2016 is
completion of work on development of the new electromagnetic
calorimeter. This calorimeter, suggested and developed at JINR, is
a unique device which uses the most advanced photodetectors —
Micro-pixel Avalanche Photo Diodes (MAPD) with ultra-high
pixel density (up to 15 thousand pixels/mm?), instead of traditional
photomultiplier tubes.

The most accurate measurements of charged kaon multiplicities
in deep inelastic scattering were performed by COMPASS
and published in 2016. These results were obtained with
the active participation of the JINR group. The data were
obtained in scattering of 160-GeV muons off the isoscalar
LiD target. Experimental data cover the kinematic domain
I (GeV/c)? < Q% < 60 (GeV/c)? in the photon virtuality,
0004 < zp; < 04, 0.1 <y < 0.7, 020 < z < 0.85, and

W? > 5 (GeV/c)? in the invariant mass of hadronic system. The
results from the sum of the z-integrated K and K~ multiplicities
at high x point to the value of the non-strange quark fragmentation
function which turned out to be larger than that obtained earlier
by the DSS fit.

e COMPASS Collab. Multiplicities of Charged Kaons from
Deep-Inelastic Muon Scattering off the Isoscalar Target.
CERN-EP/2016-206. hep-ex/1608.06760; Phys. Lett. B (sub-
mitted).

The limits on the neutrino fluxes associated with the gamma-ray
bursts are obtained by the Borexino collaboration this year [1].
Using (1422 4+ 67) kg-d of data acquired with the prototype of
the Dark Side detector, the limits on the spin-independent WIMP-
nucleon cross section have been obtained. These cross sections for
WIMP particles of mass 100 GeV (100 GeV, 10 TeV) are 2- 10~4
(8.6-107%,8.0-10713) cm? at the 90% C.L. correspondingly [2].
A silicon PM (SiPM) simulation module has been developed for the
DS20k detector.

1. Agostini M. et al. A Search for Low-Energy Neutrino and

Antineutrino Signals Correlated with Gamma-Ray Bursts
with Borexino // Astropart. Phys. 2017. V.86. P. 11-17.
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2. Agnes P. et al. Results from the First Use of Low
Radioactivity Argon in a Dark Matter Search // Phys.
Rev. D. 2016. V.93. P.081101.

The NEMO-3 experiment searched for 2025 and Ov23 processes
at the Modane Underground Laboratory (LSM). Seven isotopes
(Mo-100, Se-82, Te-130, Cd-116, Nd-150, Zr-96, Ca-48) were
studied by the simultaneous recording of the energy and track of
the event, Mo-100 and Se-82 standing out since they were the most
massive ones. No evidence for neutrinoless double beta decay has
been observed, leading to obtain limits on the eifective neutrino
mass that are among the best to date, especially for the mentioned
isotopes Mo-100 and Se-82.

e Arnold R. et al. // Phys. Rev. D. 2016. V.93. P. 112008.

e Arnold R. et al. // Phys. Rev. D. 2016. V.94. P.072003.

e Arnold R. et al. arXiv: 1610.03226; Phys. Rev. D. (sub-

mitted).

A search is conducted for resonant high-mass new phenomena
in dielectron and dimuon final states. The search uses 13.3 fb~!
of proton—proton collision data, collected at /s = 13 TeV by the
ATLAS experiment at the LHC in 2015 and 2016. The dilepton
invariant mass is used as the discriminating variable. No significant
deviation from the Standard Model prediction is observed. Upper
limits at 95% credibility level are set on the cross section times
branching ratio for resonances decaying to dileptons, which are
converted into lower limits on the resonance mass, ranging between
3.36 and 4.05 TeV, depending on the model.

Search for gluinos in final states with an isolated electron
or muon, multiple jets and large missing transverse momentum
using proton-proton collision data at a centre-of-mass energy of
Vs = 13 TeV is performed. The dataset used was recorded in
2015 by the ATLAS experiment at the Large Hadron Collider and
corresponds to an integrated luminosity of 3.2 fb~!. Six signal
selections are defined that best exploit the signal characteristics.
The data agree with the Standard Model background expectation in
all six signal selections, and the largest deviation is a 2.1 standard
deviation excess.

Search is carried out for new resonances with mass larger than
250 GeV, decaying to a Z boson and a photon. The Z bosons are
identified through their decays either to charged, light, lepton pairs
(eTe™, wTp~ ) or to hadrons, the data are found to be consistent
with the expected background in the whole mass range investigated
and upper limits are set on the production cross section times decay
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branching ratio to Z+ of a narrow scalar boson with mass between
250 GeV and 2.75 TeV.
e Bednyakov V.A., Eletskikh I V., Chizhov M. V. ATLAS-
CONF-2016-045.
e Khramov E. V. // Phys. J. C. 2016. V.76. P.565.
e Khramov E. V. // Phys. Lett. B. 2017. V.764. P. 11.

Relativistic Nuclear Physics

New results of the 1D femtoscopic correlation analysis for
K™K~ pair production in Pb-Pb collisions at 2.76 TeV (per
nucleon pair) were obtained and compared with the prediction of
R. Lednicky and V.Luboshitz (Sov. J. Nucl. Phys. 1982. V.35).
A good agreement between these two different methods has been
observed.
e Adam J. et al. (ALICE Collab.). Centrality Dependence
of Pion Freez-Out Radii in Pb-Pb Collisions at /syy =
= 2.76 TeV // Phys. Rev. C. 2016. V.93. P.024905.

e Adam J. et al. (ALICE Collab.). Multipion Bose-Einstein
Correlations in pp, p—Pb and Pb-Pb Collisions at LHC //
Phys. Rev. C. 2016. V.93. P.054908.

Heavy Ion Physics

A series of experiments on the synthesis of superheavy elements
with atomic numbers 115, 117 and 118 of the Mendeleev Periodic
Table has been completed. According to the decision of the
International Union of Pure and Applied Chemistry (IUPAC) dated
November 28, 2016, the following names and symbols have been
assigned to the new elements:

e Moscovium and Mc for element 115;

e Tennessine and Ts for element 117;

e Oganesson and Og for element 118.

The synthesis of these elements was first performed at the
Flerov Laboratory of Nuclear Reactions (JINR), a recognized world
leader in the field of synthesis and study of properties of superheavy
nuclei. Over the past 16 years, five elements with atomic numbers
114-118 — the heaviest elements known nowadays — have been
discovered at JINR. This marked the completion of the seventh
period of the Mendeleev Periodic Table.

e Oganessian Yu.Ts., Dmitriev S. N. Synthesis and Study of

Properties of Superheavy Atoms. Factory of Superheavy
Elements // Russ. Chem. Rev. 2016. V.85. P.901.
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Part of the Mendeleev Periodic Table highlighting the elements synthesized at
JINR over the past 16 years

e Utyonkov V. et al. The Discovery of Elements 113 to 118 //
Proc. of the Nobel Symp. NS 160, EPJ Web Conf. 2016.
V. 131. P.06003.

e Dmitriev S., Itkis M., Oganessian Yu. Status and
Perspectives of the Dubna Superheavy Element Factory //
Proc. of the Nobel Symp. NS 160, EPJ Web Conif. 2016.
V. 131. P.08001.

e [UPAC Press Release. https://iupac.org/iupac-announces-the-
names-of-the-elements-113-115-117-and-118/

A pilot testing of the EXPERT (EXotic Particle Emission
and Radioactivity by Tracking) program has been performed
successfully: new isotopes 2?Cl and 3CAr were discovered, a three-
proton 3-delayed decay of 3'Ar was observed for the first time.
It has been demonstrated that a two-proton decay of the 3CAr
ground state occurs in a unique “transition” mode having a certain
similarity with the physics of phase transitions, which has allowed
proposing a new indirect method to determine the lifetime of
nuclei — proton decayers [1-3].

1. Golubkova T.A. et al. Transition from Direct to Sequential
Two-Proton Decay in s-d Shell Nuclei // Phys. Lett. B. 2016.
V.762. P.263.

2. EXPERT Technical Design Report. http://aculina.jinr.ru/pdf/
EXPERT_TDR_revisedd.pdf
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3. Grigorenko L. V. et al. Studies of Light Exotic Nuclei in the
Vicinity of Neutron and Proton Drip Lines at FLNR JINR //
Physics — Uspekhi. 2016. V. 59. P. 321; Usp. Fiz. Nauk. 2016.
V. 186. P.337.

Neutron Nuclear Physics

In the framework of the TANGRA project the angular
correlations of 1 rays produced in inelastic scattering of 14.1 MeV
neutrons by '“C nuclei were measured. A portable neutron
generator ING-27 (designed and manufactured at VNIIA, Moscow)
with a built-in 64-pixel silicon « detector was used as a source
of tagged neutrons. It is capable of generating beams of tagged
neutrons with reference to both the direction of neutron emission
and emission time. The ~ rays of characteristic nuclear radiation
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Schematic of the experimental setup (top); measured angular dependence in
comparison with other data (bottom)
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from '2C were detected with a spectrometric system consisting
of 22 ~ detectors based on Nal(Tl) crystals arranged around the
carbon target. The experimental data were described by the formula
W(H) =1+ acos®f — bcos* § with the coefficients a = 2.47 4 0.10
and b = 2.04 £0.12. The resulting angular dependence differs much
from that used in the neutron data libraries (see figure).

e Bystritsky V.M. et al. Angular Distribution of 4.43-MeV
~v-Rays Produced in Inelastic Scattering of 14.1-MeV
Neutrons by '2C Nuclei // Phys. Part. Nucl. Lett. 2016.
V.13, No.4. P.504.

Condensed Matter Physics

[ron oxides play an important role in the formation of magnetic
and other physical properties of the Earth, and find a wide range of
technological applications. Recently, a new iron oxide, Fe4Os, which
can presumably exist in the layers of the Earth’s upper mantle,
has been synthesized under the combined effect of high pressures
and temperatures. A comprehensive study of its physical properties,
as well as atomic and magnetic structure using neutron diffraction
techniques at the IBR-2 reactor, has revealed a new type of the
charge-ordering state with the formation of dimeric and trimeric
electronic states in this compound. The phase transition into this
state is accompanied by a sharp increase in the electrical resistance
and a subsequent change in the symmetry of the magnetic order,

I—a 03}
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[llustration of the mechanism of the formation of dimeric and trimeric electronic
states in FesO5
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namely from a collinear antiferromagnetic (AFM) order to a canting
AFM order with a ferromagnetic (FM) component, as well as by
a change in the nature of the modulation of the atomic structure
(figure).
e Ousyannikov S.V. et al. Charge Ordering Transition in
Iron Oxide Fe4Os, Involving Competing Dimer and Trimer
Formation // Nature Chem. 2016. V.8. P.501.

In the framework of the studies on improving the performance of
lithium batteries, a series of experiments on neutron reflectometry
at the IBR-2 reactor to study electrochemical interfaces liquid
electrolyte/solid electrode has been carried out (figure). From the
specular reflectivity analysis, the formation of a solid-electrolyte
interphase (SEI) on the surface of the electrode (Cu) has been
concluded, and the lithium electrodeposition and growth of parasitic
dendritic structures during the operation of the electrochemical
cell has been tracked. The obtained profiles of the scattering
length density perpendicular to the electrode surface have made
it possible to analyze different modes of SEI formation, as well
as the formation and growth of nanometer layers of lithium of
different roughness on the originally formed SEI. It has been
shown that neutron reflectometry can be effectively used for in situ
characterization of the lithium plating on metal electrodes.

e Avdeev M. V. et al. Monitoring of Lithium Plating by Neutron

Reflectometry // Appl. Surf. Sci. 2016 (submitted).
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Structural study of MPs
is a major challenge due
to dramatic difficulties with
growing, detection and imaging
of the «crystals suitable for
X-ray crystallography. To fill
this gap, a polarized coherent

anti-Stokes Raman scattering
(P-CARS) was applied to
imaging of in rpeso grown  p_cARs 3D-image of a twinned bacte-
membrane  protein  crystals riorhodopsin crystal
(figure).

In this study for the first time it was shown that
bacteriorhodopsin crystals in optically non-transparent crystalli-
zation matrix can be imaged by vibrational CARS microscopy with
high sensitivity, contrast and submicron spatial resolution.

e Arzumanyan G.M. et al. Highly Sensitive Coherent Anti-

Stokes Raman Scattering Imaging of Protein Crystals //
JACS. 2016. V. 138(41). P. 13457-13460.

RADIATION AND RADIOBIOLOGICAL RESEARCH

A qualitative analysis was performed of the morphological
disorders of Purkinje neurons in the rat cerebellar cortex, which
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1000-fold magnification

— 50

(&)

4ol }

g 4or y=737s+18 _

~ 30 R*=0.869 .~

[aB 7

CQ I 7

B 20F Rl

< 10 -7

(@] ,’

T [-

- 1 | 1 | 1 | 1 | 1 |
0 1 2 3 4 5

Dose, Gy
The dose dependence of radiation-induced yYH2AX/53BP1 foci yield in Purkinje
cells 1 h after exposure

31



are easily identifiable without specific morphological markers due
to a unique anatomic organization of the cerebellar cortex. It
was found that the highest yield of the vH2AX/53BP1 foci is
formed in Purkinje neurons 1 h after exposure (21 YH2AX/53BP1
foci/nucleus); 4 h afterwards, the number of foci decreases by 50%.
Within 24 h after exposure, only 2.5 foci/nucleus remain, which
points to the efficient repair of DNA double-strand breaks. It was
shown that the dose dependence of YH2AX/53BP1 focus formation
frequency 1 h after v irradiation is linear (figure).
e Bulanova T.S. et al. Induction and Repair of DNA Double-
Strand Breaks in the Rat Cerebellar Cortex Exposed to ®°Co
~-Rays // Phys. Part. Nucl. Lett. (submitted).

A cycle of research was performed to study neurochemical
indicators of the rat brain after exposure to carbon ions and ~ rays
at a dose of 1 Gy. It was shown that the action of accelerated
heavy charged particles induces changes in the functioning of the
noradrenaline, dopamine, and serotonergic systems 30 and 90 days
after exposure (figure). The most pronounced changes between
the irradiated and control animals were observed in the prefrontal
cortex, nucleus accumbens, and hypothalamus, which points to an
important role of these structures in the realization of the long-
term effects of radiation exposure on the central nervous system
functions. The neurochemical study results were compared with the
animals’ behavior indicators after exposure. It was found that, along
with changes in monoamine metabolism, irradiation with '2C ions
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causes modification of the exposed animals’ motion and exploratory
activity and changes in their anxiety indicators.

e Belov O. et al. Exposure to '2C Particles Alters the Normal
Dynamics of Brain Monoamine Metabolism and Behaviour
in Rats // Physica Medica: Eur. J. Med. Phys. 2016. V.32,
No.9. P. 1088-1094.

e Belokopytova K. V. et al. Monoamine Exchange Dynamics
in Rat Brain Structures at Late Times after Exposure to
Accelerated Carbon lons // Neurochem. J. 2016. V.33, No. 2.
P.147-155 (in Russian).

e Belokopytova K. V. et al. Neuromediator Exchange Dynamics
in Rats at Late Times after Exposure to %°Co y-Rays // Med.
Radiol. Radiat. Safety. 2016 (in press).

Data were obtained on the action of high-energy protons and
accelerated '>C ions on macaques’ cognitive functions and the
content of monoamines and their metabolites in peripheral blood.
[t was shown that proton irradiation of macaques’ head at a
dose of 3 Gy causes no changes in cognitive functions. However,
after carbon ion exposure at a dose of 1 Qy, a reliable decrease
is observed in the cognitive functions and serotonine metabolite
concentrations in the blood of macaques of the excitable unbalanced
type of higher nervous activity (figure).

e Belyaeva A.G. et al. Action of High-Energy Protons and 2C
Ions on Macaques’ Cognitive Functions and the Content of
Monoamines and Their Metabolites in Peripheral Blood //
Neurochem. J. 2017. V.34, No. 1. P. 1-9.
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ACCELERATOR TOPICS

VBLHEP made a breakthrough step to ensure the feasibility
of implementation of the program for NICA, JINR. It is the
basis for studies with polarized light nuclei beams — beams
of polarized deuterons were obtained, prompt polarimetry at
the injection stages in Nuclotron was ensured, in the mode of
accelerated beam circulating inside Nuclotron and beam extracted
from Nuclotron.

e Kovalenko A.D. et al. Current Results on Implementation of
the Nuclotron/NICA R&D Program with Polarized Beams.
Presented at SPIN2016, Urbana/Champagne, IL, USA,
September 2016.

e Krivenkov D.O. et al. Polarimetry at Nuclotron. Presented
at SNP School 2016, Tohoku University, Sendai, Japan,
November 2016.

The work on creation of a heavy ion linear accelerator (HILAC)
was completed. At the output of the accelerator, C>* ion beam was
obtained from the laser source (charge to mass ratio corresponds
to ions of gold in the charge state of 324) with the design energy
and transmission coefficient close to the current project.

Initial part of the heavy ion linear accelerator of the NICA collider complex
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The established linear accelerator is the first heavy ion
accelerator of such a level in the JINR Member States. High-
frequency power supply system on the basis of solid-state transistor
amplifiers is used for the first time. For countries participating
in JINR it is a significant achievement in the field of accelerator
science and technology — within the framework of the wide
international collaboration a wunique facility with parameters
corresponding to the world level has been created.

e Butenko A. et al. Commissioning of Heavy lon Linear

Accelerator (HILAC) of the NICA Project // Proc. of
RUPAC2016, Saint-Petersburg, Russia.

The accelerator required for the beam injection into the existing
accelerator complex Nuclotron was designed in co-operation
with ITEP and MEPhI and fabricated at VNIITF (Snezhinsk).
Creation of the control and diagnostic systems was provided with
participation of specialists from INR RAS.

Two Nuclotron runs with usage of the new accelerator were
performed in 2016. Creation of such a facility is a big achievement
for all Russian accelerator physics and technique.

e Trubnikov G. et al. Commissioning of New Proton and Light
Ion Injector for Nuclotron-NICA // Proc. of IPAC2016,
Busan, Korea, 2016.

e Trubnikov G. et al. Commissioning of New Light Ion RFQ
Linac and First Nuclotron Run with New Injector // RuPAC
2016. St. Petersburg, Russia, 2016.

INFORMATION TECHNOLOGY AND COMPUTER PHYSICS

The Multi-functional Information and Computing Complex of
LIT JINR (MICC) was actively developing during 2016. It is
one of the basic JINR facilities, which includes a grid-component
presented by the centres of Tier-1 level for the CMS experiment
and of the Tier-2 level for all LHC experiments. By the end of 2016
for Tier-1, processed were 56.5 million of all CMS events, which
is 13% of their total number and which allows the centre to take
a second place among the Tier-1 centres for CMS worldwide. This
centre is considered as one of the main components of the future
computing system for the mega-project NICA.

e Astakhov N.S. et al. // Phys. Part. Nucl. Lett. 2016. V. 13,

Iss.5. P.714-717.

One of the most important trends in the cloud technologies at
the moment is the development of method of integrating various
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cloud infrastructures. In order to join the cloud resources of partner
organizations from JINR Member States for solving common
tasks as well as to distribute a peak load across them, a cloud
bursting driver has been designed by the JINR cloud team. It
allows one to integrate the JINR cloud with the partner clouds
either OpenNebula-based one (and in this case it is possible
to enable real time external cloud resources monitoring) or any
other cloud platform which supports Open Cloud Computing
Interface (OCCI). The clouds of the following partner organizations
from JINR Member States are integrated with the JINR cloud:
Institute of Physics of Azerbaijan National Academy of Sciences
(Baku, Azerbaijan); Bogolyubov Institute for Theoretical Physics
of the National Academy of Sciences of Ukraine (Kiev, Ukraine);
Plekhanov Russian University of Economics — PRUE (Moscow,
Russia). Apart from that the JINR cloud is integrated into EGI
Federated Cloud thus enabling a possibility to use a part of JINR
computing resources by EGI FedCloud Virtual Organizations.

e Baranov A.V. et al. // Comp. Res. Modeling. 2016. V.8,

No. 3. P. 583-590.

A new algorithm of searching for track candidates for event
reconstruction in the experiment BM@N (Baryonic Matter at
Nuclotron) has been proposed. The event reconstruction is one
of the most important tasks for experimental data processing in
high energy physics. It consists of the tracks and their parameters
evaluation in the tracking detectors of the experiment, which
requires a huge number of searches of all the hits (reconstructed
responses of the detector) to find those belonging to one track.
The authors propose a new coordinate transformation that maps
experimental data to the normalized coordinate space in which
the hits corresponding to one track are grouped into compact
horizontal segments. In order to estimate the parameters, the found
track candidates are approximated by Archimedes spirals. Due to
the compactness of data in the space of normalized coordinates,
the proposed algorithm can be effectively parallelized on modern
computing architectures.

e Baranov D. et al. // EPJ Web Conf. 2016. V. 108. P.02012.

A computer program of the Glauber calculations for the
NICA experiments has been proposed. It should be noted that all
contemporary experiments with relativistic nuclear beams (RHIC,
LHC, NICA, CBM) will continue to use various methods of
determining the geometrical properties of interactions, especially
collision impact parameter. No impact parameter can be measured
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directly. That is why the experimental observable quantities are
connected, in one or another manner, with the geometrical
properties calculated within the Glauber approach. However, the
existing methods of the Glauber calculations do not meet modern
requirements. The proposed approach allows one to calculate the
geometrical properties of interactions of gold nuclei with gold
nuclei at RHIC and NICA energies (5-10 GeV in the center
of mass of NN collisions) and to improve the result by 5-7%
as compared to the currently used software. The changes of the
physical characteristics of the NICA collisions can be related to
changing the interaction physics.

e Galoyan A. S., Uzhinsky V. V. // Bull. Russ. Acad. Sci. Phys.

2016. V.80. P.333.

A new segment building algorithm for the cathode-strip
chambers has been developed. Results of comparison of the standard
and new algorithm were obtained for various types ol simulated
data. Track-segments are reconstructed with higher precision and
efficiency using the new algorithm, especially for high luminosity
on the LHC and high transverse momentum of particles passing
through the muon endcap system. In July 2016, the algorithm was
implemented in the official CMS reconstruction software package.

e Voytishin N. et al. // EPJ Web Coni. 2016. V. 108. P.02023.

Effects of vector interaction in Nambu-Jona-Lasinio model with
Polyakov loop have been studied in combination with entanglement
interaction between quark and pure gauge sector. The QCD phase
diagram was investigated. It has been found that the first-order
chiral phase transition at the finite baryon chemical potentials and
its critical point disappear at sufficiently large values of the vector
interaction constant Gy . The presence of entanglement interaction
between the quark and pure gauge sector leads to the increasing
of the value of Gy when the first-order phase transition in the
thermodynamic system disappears. The influence of non-zero Gy on
the curvature of the crossover boundary in the T'—u plane nearby
1 =0 is also examined for the cases of the additional quark—gluon
interaction and without it.

e Friesen A., Kalinousky Yu., Toneev V. // J. Phys. Conf. Ser.

2016. V.668, No. 1. P.012128.

The Asynchronous Differential Evolution (ADE) method is
applied to research on the drug delivery Phospholipid Transport
Nano System (PTNS) in the framework of the separated form factor
model. Basic parameters of PTNS unilamellar vesicles are fitted to
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experimental data of the small-angle synchrotron X-ray scattering.
The structure of PTNS nano-particles has been analyzed depending
on the maltose concentration in water. Numerical results confirm
the efficiency of parallel MPI-implementation and the preference of
the ADE-based global minimization in comparison to other popular
optimizing procedures.

e Zemlyanaya E. et al. // J. Phys. Conf. Ser. 2016. V.724.

P.012056.

JINR UNIVERSITY CENTRE

In 2016, 440 students of the JINR-based departments of MSU,
MIPT, MEPhI, University “Dubna”, and universities of the Member
States were trained at the UC. Summer educational and training
courses were organized for 238 students from the universities of
Armenia, Belarus, Georgia, Mongolia, and the Russian Federation.

The three stages of the annual International Student Practice
in JINR Fields of Research were attended by 161 representatives
of Azerbaijan, Belarus, Bulgaria, Cuba, the Czech Republic, Egypt,
Poland, Romania, Serbia, Slovakia, and South Africa.

In the period from June to October 2016, 40 undergraduate and
graduate students from the universities of Belarus, Cuba, Egypt,
Kazakhstan, Poland, Romania, the Russian Federation, and South
Africa participated in the Summer Student Programme, working
on the research projects in the laboratories of the Institute for
6-8 weeks.

The summer School for teachers of physics from JINR Member
States in Dubna was held in two stages: for 26 teachers and
8 school students from Bulgaria, Russia and Ukraine, and for
20 teachers from Moscow. The autumn School for Russian speaking
teachers of physics at CERN was attended by 43 teachers from
Armenia, Kazakhstan, Moldova, Russia, Ukraine, and Switzerland.
The programmes of the Schools included popular science lectures
by the leading specialists of JINR and CERN, visits, hands-on
activities in the physics lab, a round table discussion on the issues
of modern physics and methods of teaching physics at school.

Two exhibition areas demonstrating the main fields of research
and top-priority projects of JINR were presented at the VI All-
Russian Science Festival NAUKA 0+ in Moscow.

The JINR UC participated in the organization and running of
the “Physics Days” for children and adults, and the 5th Robotics
Tournament of the Open Upper-Volga Educational Cyber Network;
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organized videoconferences, virtual lectures; held introductory and
popular science lectures and excursions for university and school
students from Russia and Germany.

GENERAL DATA ON THE NUMBER OF PUBLICATIONS
BY JINR STAFF MEMBERS
(from 01.01.2016 to 22.12.2016)

e Books — 14:

Bityukov S. 1., Krasnikov N. V. Statistical Methods Application
to Search for New Physics at the Large Hadron Collider. — M.:
URSS, 2013. — 268, [1] p.: ill. — Bibliogr.: P.257-[269].

Blokhintsev D.I., Drabkina S.I. A.Einstein’s Relativity
Theory. — 2nd ed. — M.: URSS, 2015. — 106 p.: ill. — (Science —
to Everyone! Masterpieces of Science Fiction. (Physics): Issue 99).

Butsev V.S. Our Times. — M.: Akademika, 2015. — 255 p.:
col. ill. — Bibliogr.: P.240-245.

Zagrebaev V.. Nuclear Reactions with Heavy lons: Manual.
Dubna: JINR, 2016. — 184 p.: ill. — (JINR University Centre. UC;
2015-57). — Bibliogr.: P. 183-184.

Isaev A. P., Rubakov V. A. Theory of Groups and Symmetries.
Finite Groups. Lie Groups and Algebras. — Dubna: JINR, 2016. —
361 p. — (JINR; 2016-61). — Bibliogr.: P. 354-356.

Malakhov A. I. People of High Energy: A Documentary Novel.
M.: Akademika, 2016. — P.253, [2] p.: col. ill.

Orelovich L.N. A Lile-Long Journey from Petersburg to
Dubna... — SPb.: Kultura, 2015. — 305 [2] p.: col. ill.

Penionzhkevich Yu. Eh., Kalpakchieva R. G. Light Nuclei near
the Border of Neutron Stability: Dedicated to the 60th Anniversary
of the Flerov Laboratory of Nuclear Reactions. — Dubna: JINR,
2016. — 383 p.: col. ill. — (JINR; 2015-12). — Bibliogr.: end of
chapter. — In Heading: Joint Institute for Nuclear Research.

Sukhov A. M. Memoirs in Verse. — Dubna: JINR, 2016. —
140 p.: ill.

Taran Yu.V. Remembering FL (F. L. Shapiro) I Recall Mysell.
When [ Recall Mysell I Remember FL: Mix of Science & Life.
Part One, 1956-1966. — Dubna: JINR, 2016. — 74, [1] p.: ill. —
(JINR; R3-2015-102). — Bibliogr.: P.58-60; List of Yu.V.Taran’s
Inventions: P.65-66. — In Heading: To the 60th Anniversary of
JINR.
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That Very “Impuls”: Selected Papers: To the 50th Anniversary
of LCTA (LIT) / V.P.Shirikov, A.A.Kornejchuk, G.L.Maznyj,
E. Yu. Mazepa, L. Kryukov, A. Kravchenko; Auth.-comp.:
A. A Rastorguev. — Dubna: JINR, 2016. — 287 p.: col. ill. —
(JINR; 2016-52).

Ulyanov S. V., Reshetnikov A. G., Reshetnikov G. P. Intelligent
Computing Technology. Quantum Computing and Programming of
Seli-Organizing Intelligent Control Systems: Textbook. — Dubna:
JINR, 2015. — 246 p.: il. — (Manuals of the JINR University
Centre. UC; 2015-56). Bibliogr.: end of chapter.

Financial Management in Enterprise Control System. For
Students in Preparation to Tests and Examinations / E. A. Eliseeva,
A. M. Lebedev, A.A.Levitin, V.N.Samoilov, T.V.Tyupikova. —
Dubna: JINR, 2016. — 98 p. — (JINR; 2015-46). — Bibliogr.:
P.96-98.

Shukrinov Yu. M., Rakhmonov I. R., Kulikov K. V. Application
of Calculus to Study the Josephson Effect: Manual. — Dubna:
JINR, 2016. — 94 p.: ill. — (Manuals of the JINR University
Centre. UC; UC-2016-59).

Journal papers — 966

Publications in conference Proceedings — 399
Preprints — 55

Theses abstracts — 13

Total: 1447
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