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TEOPETHYECKAAd ®PU3UKA

Ceuennsi 06pa3oBaHUs CaMbIX TSIXKEJBIX HEU3BECTHBIX M30TOIOB
283’284Rg, 287—290Nh, 291_294MC, 294LV U 295—297TS OBITH BIIEp-
Bble BBIYUCJIEHBl B PTN-UCIAPUTEJBHBIX KaHajlaX PeaKlIUHd ropsuero
causinusi, a 286.287Cp  290.291p| 291292\ y 29y — g qrn-kana-
qax. [lokazaHo, 4TO HCMOJNb30BaHUE KAHAJOB HCMApeHUs 3apsiKeH-
HBIX YaCTHIL MO3BOJISIET YBEJHUUTh MacCOBOE UHCJIO CaMBbIX TsXKe-
JIBIX u30TONoB sifep ¢ Z = 111—117 Ha Heckoabko enuHuu. Ka-
HaJIbl UCMapeHusi MPOTOHOB Oosiee 3((HEKTHBHBI /51 NOCTHKEHHS
N = 184, yem kaHanabl «-3MHccuM. McnapurenbHble KaHaibl prn
U «rn TI03BOJISIOT MOJYUHUTh T€ HU30TOMbl, KOTOPhIE HENOCTYIMHBI B
Tn-KaHaJax M3-3a OTCYTCTBUS MOAXONSIIUX KOMOWHAUMH CTajKH-
BalIIUXcs snep. B acUMMeTPHUHBIX peakUHsX TOpPSYero CHHTe3a

C pPalvMOaKTHBHBIMH sAdpaMH OLI€HEHbl CeYeHHS O6pa3OBaHI/IH HO-
BbIX H30TOIOR 261,263,264N0’ 263_265Lr, 263,264,266,268Rf’ 264,265,2691)1,

U 267*268*270*2728g B uxm- U Tn-UCTaPUTEJbHBIX KaHaJstax. [lokasaHo,
YTO B KaHaJax HCMapeHUs 3apsi>KeHHBIX YaCTHI[ MOXHO MOJYUUTb
HEH3BECTHBIE U30TOMBI ¢ ceyeHUsIMU okoJio 0,1—300 uob.

e Hong J., Adamian G.G., Antonenko N.V. Ways to Produce

New Superheavy Isotopes with Z = 111—-117 in Charged Particle
Evaporation Channels // Phys. Lett. B. 2017. V.764. P.42-48.

e Hong J, Adamian G.G., Antonenko N.V. Possibilities of

Production of Transfermium Nuclei in Complete Fusion Reactions
with Radioactive Beams // Phys. Rev. C. 2017. V.96. P.014609.

[lokazaHo, 4TO HeoOBIUHOE MOBeldeHHe MOBepxXHOCTH Pepmu B
BBICOKOTEMIIePaTyPHO-CBEPXITPOBOASAILINX KylIpaTax MOXKeT OblTh 00b-
SICHEHO B paMKax MMKpocKonuueckod t—.J-momenud. OHO BBI3BaHO
CUJIbHBIMH 3JIEKTPOHHBIMH KOPPeNsUsAMU, MPUBOASILIUMA K BO3HHUK-
HOBEHUIO BOJIH 3apsioBOM TJIOTHOCTH. TakKWM 00pa3oMm, BIEPBHIE B
paMKax MHUKPOCKOMHUYECKOW MOMAENU MOJYYEHO OOBbSCHEHHE 3KCIIe-
pPUMEHTa/NbHBIX JNAHHBIX 110 PEKOHCTPYKUMU MoBepxHOCTH Pepmu B
JIOTIMPOBAaHHBIX KyTpaTax.

e Jvantsov I., Ferraz A., Kochetov E. ltinerant-Localized Model of

Strongly Correlated Electrons: Fermi-Surface Reconstruction //
Phys. Rev. B. 2017. V.96. P. 195161.



5= 0,08
(0, 0) (m, 0)

CriekTpaJjibHble (DYHKUHM Ha ypoBHe Depmu B IMepBOM KBajapaTe 30HbI
BpuJiiiosHa, BEIUKCIEHHBIE [J1s1 PAa3JHUHBIX YPOBHeH nonuposanus 0. [Toka-
3aHa BO3HMKAIOLIASl PEKOHCTPYKIHsI MoBepXHOCTH Pepmu, coriacyroiiasics
C IKCIEePUMEHTOM: TceBolieneBas hasza (a@—8) <> BoJHA 3apsiIOBOH MJIOT-
HoCTH (e—e) <> mceBpolueneBast (as3a (x) <> GepMU-KUAKOCTH (3)

[IpencraBneHa obuiasi Teopusi BpalAlOLUMXCS YACTHUL C JEKTPH-
YeCKMMH M MarHMTHBIMH IMIIOJbHBIMH MOMEHTaMH, ABHIKYIIAMUCS
B TPOM3BOJIbHBIX 3JEKTPOMArHUTHBIX, UHEPLHUANbHBIX U TPaBUTALU-
oHHBIX moJsix. MccienoBaHa Kak KBaHTOBO-MeXaHH4YecKasi, Tak MU
Kjaccrueckass nuHaMmuKka. [losHoe corylache MeK1y KBaHTOBOH Me-
XaHHUKOH U KJacCUUYeCKOH Teopuel Noka3aHo B obuleM caydae. B ka-
YyecTBe MPUJI0KEHUS MOJyUEHHBIX Pe3y/bTaTOB U3ydaeTcs THHAMHUKA
BpALLAIOILIENCS YaCTHLbl B IPABUTALMOHHON BOJIHE U aHAJU3UPYIOT-
Csl TIepCIeKTHBBl UCIONb30BAHUS YCTAHOBKM MarHUTHOTO pe30HaHca
IJ1s1 perucTpaluy I'PAaBUTALLMOHHOH BOJIHBEI 32 CUET ee BJIMSHUSA Ha
CMMHOBYIO THHAMHUKY (CM. PUCYHOK Ha C. D).

e Obukhov Yu.N., Silenko A.J., Teryaev O.V. General Treatment
of Quantum and Classical Spinning Particles in External Fields //
Phys. Rev. D. 2017. V.96. P. 105005.
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Cxema ycu/ieHHs 1eHCTBHUS MIJIOCKOH I'PaBUTALMOHHOHN BOJIHBI, CTUMYJIHPYIO-
1€l Mepexoibl MeX1y CIHHOBBIMH COCTOSHHSIMH MOCTOSIHHBIM MarHHTHBIM
nosieM B B MJI0CKOCTH £—2, CHUMAIOLUIUM UX BBIPOXKIEHHE

B pamkax uccjieoBaHHH HHTeIpPUPyeMbIX CHCTEM C HEeINOJHbIM
HabopOM IepBbIX MHTerpaJsioB OblI0 NpelJoxKeHO [OHsITHEe [CeBIOTO-
pHYECKOH CTPYKTYpPbI HA (DAa30BOM MPOCTPAHCTBE, B MIPUCYTCTBUU KO-
TOPOH OKa3blBaeTCsi BO3MOXKHBIM 0O0OLIUTb METOABI FeOMETPUYECKO-
ro KBaHTOBAHHA Ha CJy4dal TAaKOU He BIIOJIHE UHTErPUPYEeMOH CHUCTe-
Mbl. KpoMe Toro, s13blK TaKMX HOBBIX CTPYKTYP OKasaJcsl oueHb yn00-
HBbIM [J15 ONUCAaHHUA H3BEeCTHBIX NIPUMEpPOB HeCTaHIAPTHBIX JarpaH-
JKEBBIX TOJMHOro00pa3uil B KOMMAKTHHIX (pa30BBIX MPOCTPAHCTBAX,
a Takxe JJis MOCTPOEHHsl JarpaHKeBbIX CJOEHHH. Dblia yacTUuHO
pelleHa 3ajaya CyLIeCTBOBAHUSl TaKUX CTPYKTYpP Ha KOMIAKTHbIX
(ha30BbIX MPOCTPAHCTBAX, a TakKyKe copMy/aUpoBaHA NajbHeillas
nporpaMma MCCJeI0BaHHH MCeBIOTOPUYECKUX CTPYKTYP.

o Trwopun H.A. IlceBIoTOpHUECKHE CTPYKTYPHI: JIarPaHXKEBBI MOAMHO-
rooGpasust U JarpaHxKeBbl cjoeHus // Ycmexu matem. Hayk. 2017.
T.72, Brim. 3(435). C. 131-169.

KCITEPUMEHTAJIBHAY ®U3UKA
Pusuka yacTuil

Konna6opauueit COMPASS (LUEPH) npu akTHBHOM yd4acTHH
¢usrkoB U3 OHNSM Oblno BbINONHEHO TepBoe H3MepeHHe TOole-
pPEUYHOH CIHH-3aBUCUMON a3UMYTaJbHOH aCHMMETPUMU B IMpoLecce
Hpenna—fua (DY) Ha nyuke mw-Me30HOB yckoputeas SPS ¢ aHep-
rueit 190 I'sB/c u nonepeyHo-noJsisipi30BaHHO BOJOPOMHOH MHUIIIe-
Hbl0. A3UMyTajibHble aCUMMETPHH, NAlOlIMe AOCTYN K Pa3JUYHbIM
¢byHkuusM pacnpenesenuss naproHoB (PDF), saBucsiium ot morme-
peuHoro umnyjabca (TMD), 6bld MmoJiydeHBl B MpOLIECCAX POXKIE-
HUS MIOOHHBIX Map C WHBAapHAaHTHOH Maccodl B auamnasoHe ot 4,3
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10 8,5 (['3B/c)?. O6HapyKeHO, UTO U3BJIEUEHHEIE IAPTOHHBIE PACIIpe-
nenenusi CuBepca UMEIOT 3HAK, IPOTUBOIOJOXKHBIM 3HAKY, MOJyUYeH-
HOMY M3 NaHHBIX B ITOJYHHKJIO3UBHOM IMIYOOKOHEYNPYroM pacces-
nuu (SIDIS), yto cornacyercsi ¢ hyHIaMeHTaJbHBIM MpeacKa3aHHeM
KX. Takxe mnosiyueHbl OaHHblE 10 H3MEPEHHIO paclpeiesieHUH
bBoliepa—Mynnepca u «pretzelosity».

o COMPASS Collab. First Measurement of Transverse-Spin-
Dependent Azimuthal Asymmetries in the Drell-Yan Process //
Phys. Rev. Lett. 2017. V. 119. P. 112002.

Konna6opauus STAR (CHIA) mpu aKTHBHOM Y4YacTHH TPYIIIIBI
u3 OUAU coobuiuna o nepsoM HaGsogeHUn 3PdeKTa KOMNEKTHB-
HOH ToJsisipu3allMd A-TUIIEPOHOB B CTOJNIKHOBEHHSIX TSKEJbIX HOHOB.
O6HapyKeHo, UTO HampaBjeHHe NOJASpU3aUud A-THUINEPOHOB KOppe-
JIUpyeT C HalpaBjeHWeM YIJIOBOTO MOMEHTa CHCTeMbl Ha YypPOBHe
HEeCKOJIbKUX MPOLEHTOB MPH HELEHTPaJbHBIX CTOJKHOBEHUSX C HEP-
ruedt \/syy = 7,7—32 I'sB.

Tax>ke ycTaHOBJIEHO, UTO ropsiuasi CUCTeMa, BO3HHMKamas B 00-
JIACTH CPeIHUX OBICTPOT, MOXKET paccMaTPUBATbCS KaK JKHUAKOCTb, U
TUAPOIMHAMUYECKHE pacUeThl HANPSIMYIO CBSI3BIBAIOT MOJSPHU3ALUIO
UCIYILIEHHBIX YacTHI C TaK HA3blBA€MOH 3aBUXPEHHOCTBHIO (3aKpy-
4YMBaHUEM MOTOKA) »KUAKOCTH. C HMCIO0JMb30BAHHEM 3TOH CBf3U Oblia
clleflaHa OlleHKa 3aBUXPEHHOCTH KHUAKOCTH, coszmaHHod Ha RHIC,
KoTopasi cocrapiser mopsiaka 9 - 102! ¢! yro Ha 14 nopsukoB
BHIIIIE, UeM Y JIIOO6OH U3 paHee HabJonaeMbix X)uakocted. [1penbiny-
[ye pe3yJbTaThl Mokasaju, 4to cuctemMa Ha RHIC saBasietcs camoii
ropsiyeil U HaMMeHee BSI3KOH (OTHOCHTEJbHO TJIOTHOCTH IHTPOIHH)
U3 Korga-aubo coznaHHbeix. HoBell pesdysnbraT no6aB/sieT elle OAWH
pekopn — crosnkHoBeHus: Ha RHIC npousBonsT Haubosee 3aBUXpeH-
HYIO )KMIKOCTb U3 BCEX M3BECTHBIX.

o STAR Collab. // Nature. 2017. V.548. P.62.

B pamkax paboT mo mpoekTy co3faHus Ha 03. balikan riy6o-
KOBOJHOTO HeHTpuHHOTO Teseckona Baikal-GVD BeimosiHeH MOHTax
W 3alyck BTOPOTO KJacTepa AETEKTOpa B COCTAaBE BOCbMH THPJSHI
rJ1y60KOBOHBIX ONTHUECKUX MOAYyJeH. 3amnylleHHass YCTaHOBKa 00-
gangaet 3pHeKTHBHBIM 00BEMOM [J51 TIOUCKA COOBITHH OT HEHTPUHO
c sneprueit nopsinka 100 T3B.

e Avrorin A.D. et al. Status of the Baikal-GVD Experiment —
2017 // Proc. of the 35th Intern. Cosmic Ray Conf. (ICRC-2017),
July 10-20, Bexco, Busan, Korea, 2017.



MoHTax rupJsHAB ONTHYECKHUX MOAYJeH Mepen MorpyxeHveMm B balikadn

B pamkax mnpoekrta Borexino (Mrasus) ony6auKoBaHbl pe3y/bTa-
Thl aHa/iM3a BPEMEHHbIX BapHalllil MOTOKa OepUJIHEBbIX HEUTPUHO.
[Tepron BapuaLuii COOTBETCTBYET aCTPOHOMHUUECKOMY TOY, IPU 3TOM
aMILIATY/a U (pa3a BapHallMi HAXOAATCS B COIVIACHU C 0XKHUAAeMbIMH
3a CYeT KCLEHTpPUCHTeTa OpOUTHl 3eMiu. [losydeHHOE MOATOHOUHOE
3HayeHHe nepuona 1" = (367 + 10) cyT MOXKHO paccMaTpHBaTh Kak
nepBoe H3MepeHHe AJHUTeJIbHOCTH aCTPOHOMHYECKOro rofa ¢ MOMO-
b0 COJIHEYHBIX HEHUTPUHO. TOUHOCTb OINpenesieHHs TOTOKa COJI-
HEYHBIX OepUJ/IIHEeBBIX HEUTPUHO yaydlieHa 10 3%, pp-HEHTPUHO
no 10% wu pep-neiirpuso no 17 %. Ilpu sToM HamekHOCTb HabJlio-
JIEHHs CHI'Ha/ja OT pep-HeHTPUHO BIEPBble MPEBLICHJIA YPOBEHb 50
Hosble nanHele Borexino mo cosiHeuHbIM HEHTPHHO MMEIOT Jyulllee,
HO CTaTHCTHUECKH C€/1a00 3HAUMMOE COrJIacHe C BapHaHTOM MOMAEJH
CoJsiHIIA ¢ BBICOKOH MeTa/IMuHOCThIO. M3 aHa/M3a oTKJIOHEHHs (op-
MBI CIIEKTpa 3JEKTPOHOB OTAAYH OT MpeacKa3biBaemoro CTaHIapTHOM
MOJZIeJIbIO MOJTyUYeHO Jyulllee Ha CerofiHsi orpaHuyeHue Ha 3(P(eKTHB-
HBI{l MAarHUTHEIH MOMeHT comHedHbIX Hefitpuno uff < 2,810~ up

(90% C.L.). Y

e Agostini M. et al. (Borexino Collab.). Seasonal Modulation of
the "Be Solar Neutrino Rate in Borexino // Astropart. Phys. 2017.
V.92. P.21.



e Agostini M. et al. (Borexino Collab.). Limiting Neutrino Magnetic
Moments with Borexino Phase-II Solar Neutrino Data // Phys.
Rev. D. 2017. V.96. P.091103(R).

B skcnepumentre NEMO-3/SuperNEMO (Ppanuusi) 3aBepiieHa
c6opka mepBoro Mmomayas gemoHctpatopa SuperNEMO (oduuuanb-
Hasi «MHayrypauus» cocrosiace 7 Hosbps 2017 r.). Habop nan-
HbIX myaHupyercs Ha Hadajo 2018 r. Llesnbio 3skcrmepumeHTa $iB-
JIieTCs TIPOBepPKA TEXHUYECKHX BO3MOXKHOCTEH W NOCTHXKEHHE UyB-
creuTenbHocTH K OvfB-pacnany okono T(0v)ie > 5,9 - 10%* jer
C mpakTH4yeckKd HyJseBbIM (hoHOM. [losydyeH mepBblii B Mupe mpened

T0v)i > (1-3) - 102! ner Ha nBoiiHo# Geta-pacman Ov45 B 1°ONd.

e Arnold R. et al. (NEMO-3 Collab.). Search for Neutrinoless
Quadruple-3 Decay of '"°Nd with the NEMO-3 Detector // Phys.
Rev. Lett. 2017. V. 119. P.041801.

e Arnold R. et al. Measurement of the Double-Beta Decay Hali-Life
and Search for the Neutrinoless Double-Beta Decay of ''6Cd with

the NEMO-3 Detector // Phys. Rev. D. 2017. V. 95. P.012007.

PeasaTuBucTcKkas aaepHada ¢pusuka

B skcnepumente ALICE (LLEPH) rpynmoit OMAW 6blin mo-
JIlydeHbl HOBbIe pe3y/bTaThl MO 1- U 3-MepHBIM (HEMTOCKOMHUUYECKHUM
KOppeJiilusiM B aHaju3e POXKAeHUs KaoHHBIX nap B Pb-Pb-crosk-
HoBeHUsIX. HoBble HaHHBIE XOPOLIO COTJIACYIOTCS C TEOPeTHYeCKHUMHU
MOJEJISIMH U MOJYYEeHHBIMU paHee pe3yJbTaTaMHu.
e Acharya S. et al. (ALICE Collab.). Kaon Femtoscopy in Pb-Pb
Collisions at \/syn = 2.76 TeV. arXiv:1709.0173, 2017.

e Acharya S. et al. (ALICE Collab.). Measuring K9K¥ Interactions
Using Pb-Pb Collisions at /syy = 2.76 TeV // Phys. Lett. B.
2017. V.774. P.64.

Pu3znKa TIKeJbIX HOHOB

Ha yckoputene ¥Y-400M BBeneH B 3KCI/yaTallMI0 HOBBIK (ppar-
meHT-cenapatop ACCULINNA-2 nssi nosyueHusi MyyKoOB pajnOaK-
THUBHBIX siiep. DKCIEePUMEHTaNbHO MOATBEPKAEHBI MPOEKTHbIE Mapa-
MeTpbl JJaHHOH YCTAHOBKH: MHTEHCHBHOCTH MYUYKOB, IMOJyYeHHBIE B
peakiuu ¢parmentannu °Ne + Be, B cpenHeM B 25 pa3 npeBbIIIAOT
paHee pocturHytele. Cemapatop siB/sieTcsi 6a30BOH yCTAHOBKOH [J151
U3yueHHsl JIErKUX 3K30THUECKHX sijiep BOJH3H TIPAHUL, HYKJOHHOH
CTaGUJbHOCTH W TO3BOJIUT BIEPBble BBINOJHHUTb TOWCK H HCCJEN0-



®parment-cenaparop ACCULINNA-2

BaHHWE 3K30THUECKHUX ANEPHBIX CHCTEM, TAaKHX KakK 5_7H, S_IOHQ,
24_260 W Ip., a TaKKe HOBBIX BHIAOB PAJUMOAKTHBHOI'O pacriaza.

e Fomichev A.S. Commissioning of the ACCULINNA-2 Fragment
Separator and Its Day-One Experiments // 46th Meeting
of the PAC for Nuclear Physics, Dubna, 15 June 2017;
http://indico.jinr.ru/conferenceDisplay.py?confld=251.

e Sharov P.G. et al. // Phys. Rev. C. 2017. V.96. P.025807.

HelitponHas sinepHas (pusuka

HpOBeILeHbI U3MEpEeHHs YIJIOBbIX KOppeJ'IHL[I/Iﬁ BblJIeTa MI'HOBEH-

HLIX HeHTDPOHOB JeJeHHS M3 CIOHTaHHOrO HcTouHHKa 2°2Cf. Bpuiu
MCC/Ie0BaHbl KOPPeJLMK yIJla Bbl1eTa HEHTPOHOB OTHOCHTEJBbHO
OCH JleJIeHHS, KODPPeJSLUH MeX1y MapaMH HeHUTPOHOB H3 OJIHOrO
COOBITHSA JeJ/IeHHs, a TaKXe TPOHHBIE YIJOBble KODpeJslUH HeH-
TPOH-HEHTPOH—OCKOJOK. 3 aHanM3a NaHHBIX OBIIO YCTAHOBJIEHO,

9



Lo4E x2/ndf 45/7
? 1.02§ ag 0.0028+0.0015
- — — L,
R R —
0.98F
E

3aBUCUMOCTb aHHU3O0TPONHUU BblJIE€Ta MTHOBEHHBIX HEHTPOHOB NeJeHHSl OT
MPOEKIUH yrja MexAy ABYMsl HEHUTPOHAMH B IJIOCKOCTH, MEPNeHIUKYIsip-
HOH OCH JeJiIeHHus

YTO TMOJYYeHHble 3KCIEepHMEeHTaJbHble [aHHble He MpPOTUBOpedaT
NpelbIAYIIUM HU3MEpPEeHUSIM, YKa3blBAKOIIUM Ha HaJU4ue <«Pa3phiB-
HbIX» HEHUTPOHOB JeJIeHHUS, a TaKXKe Ha HajJudyue YrJI0BOW aHHU30TPO-
MUK BbLJIETa HEUTPOHOB B CHUCTEME IIeHTPa MacC OCKOJIKOB.

e Kopatch Yu., Chietera A., Stuttgé L., Gonnenwein F., Mutterer M.,
Gagarski A., Guseva 1., Dorvaux O., Hanappe F., Hambsch F.-J.
Angular Correlations in the Prompt Neutron Emission in
Spontaneous Fission of 2*2Cf // EPJ Web Conf. 2017. V.146.
P.04017.

3aBepllleH aHaJ/Ju3 pe3y/bTaTOB HM3MePEeHHH MPOCTPAHCTBEHHO-
HEUeTHOH acCHMMeTPMM BbileTa a-uactull B peakuuu °B (n,a)’Li,
BBIMIOJTHEHHBIX HAa MYyYKax XOJOOHBIX TOJSPU30BaHHBIX HEHTPOHOB
peaktropa BBP-M (latunna) u PF1B peaxkrtopa ILL (I'peHoGub,
®panuus). PaboTel MoCBsilleHbl HCCAEAOBAHUIO MPOSIBJEHHUH CJa-
60ro B3aUMOAEUCTBHUS B siAepHBIX Mpoueccax. [losyueHo 3HaueHUe

10
aPE’(ﬁi = —(11,2 + 3,4) - 10~ Hewnynenoii pesyaprar B peaxuuu
0B (n,a)"Li nomyuen Bmepeele B mupe, u OB sBaserca BTOpBIM

JerkuM sapom moce Li, roe naGmonancs P-HedeTHbIH sddeKT.

e Gledenov Yu.M., Nesvizheusky V.V., Sedyshev P.V. Shul’gi-
na E. V., Szalanski P., Vesna V.A. First Observation of P-odd
Asymmetry of a-Particle Emission in the '°B(n,a)’Li Nuclear
Reaction // Phys. Lett. B. 2017. V.769. P.111-116.

Pusnka KOHIEHCUPOBAHHBIX Cpe[,

Oxkcun menu CuO sBasercss ofHUM K3 Haubosee CTPYKTYPHO
NPOCTBIX HECOOCTBEHHBIX MYJbTH()EPPOUKOB, B KOTOPOM CIIOHTAHHAs
CEerHeTO3JIeKTpUUeCcKasi MOJISIPU3aliisl BO3HHKAET B MPOMEXYTOUHOH
aHTudeppomariutHol (ADPM) mopynupoBaHHOH (hase B auamnasoHe

10
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3nayeHn temnepatypbl 213-230 K. Teopernyeckue pacyeTsl mpes-
CKasaJ/li CylLleCTBOBaHHe TaKOH (pasbl MPH KOMHATHOH TeMIepaType
npu BbicokoM pnaBieHud 20-40 [Tla. [Ins npoBepku 3TOro mpep-
MOJIOXKeHHUsT OBblIM MPOBEEHBl UCCEIOBAHUST aTOMHOH W MarHUTHOH
ctpyktyp CuO MeTonamu HEHTPOHHOU U PEHTTEHOBCKOH AH(paKLUN
(pucyHok). OGHapy»KeHa aHOMaJbHas CXKHMaeMOCTb KpPHCTaJJIHye-
CKOH pelleTKH MOHOKJHHHOH cTpykTyphl CuO. Temnepatypa Heesns
B nuanas3oHe 3HaueHWd pnasieHus no 11 TI'Tla yBenunuuBaercs no
250 K, a TemneparypHasi o6saactb crabusabHocTH APM Monpynu-
poBaHHOH (a3bl pacliupsieTcss mnoAa naBjaeHueM. s oObsicHEHUS
HabJ/I0IaeMblX aHOMa/NHH B CTpyKTypHOM noBefeHun CuO mox naB-
JIEeHHEeM MPOBEJIeHBl TEOPETHUECKHe pacyeThl U3 MEPBBIX MPHUHIIMIIOB,
KOTOpble M03BOJIU/IH YCIIEIIHO BOCIPOU3BECTH OapruuecKre 3aBUCHUMO-
CTH CTPYKTYPHBIX NapaMeTpOB.

o Kozlenko D.P., Druzbicki K., Kichanov S.E., Lukin E.V.,
Liermann H.-P., Glazyrin K. V., Savenko B. N. Anomalous Lattice
Compression and Magnetic Ordering in CuO at High Pressures:
A Structural Study and First Principles Calculations // Phys. Rev.
B. 2017. V.95. P.054115.

[TpoBeneHsbl ucc/enoBaHNs CTPYKTYPHOH OpraHM3alMH CJI0OEB Ha-
HOUYACTHLL 30J10Ta, OCaKJaeMblX M3 BOMHOI'O PAcTBOpa Ha KpeMHHe-
BYIO TOMJIOXKKY H (PYHKLHOHAJIU3UPOBAHHBIX MOJIEKYJISIPHBIM CJ0€M
1,9-HoHaHenuTHONA, — MEPCHEeKTHUBHBIX M3-32 CBOMX creuuduye-
CKHX ONTHYECKHUX CBOHCTB CHCTEM [Jisi HAHOJIEKTPOHHBIX YCTPOHCTB.
C nomolibio HEHUTPOHHOH pedIeKTOMETPUH OrpeneseH NPodUIIb
CTPYKTYPbl CJIOEB HAHOYACTHUI] 30J10Ta C MOCJEAYIOIeH OLEHKOH TOJ-
IIMHBI CJIOEB M MJIOTHOCTH YMAaKOBKU 4acTHI (PHCYHOK). YCTaHOBJIE-
HO MPHUCYTCTBHE MOJEKYJ BOAbl B aCOPOUPOBAHHBIX CJOSIX 30J0TBIX
HaHoyacTul. [losydeHHBIE pe3y/nbTaThl HCIOAb30BAINCH B KOMIJIEKC-
HOM MOIXO/le, UTO IO3BOJMJO JOCTATOUHO HAleXKHO W OfHO3HAUHO
BOCCTAHOBUTb NPO(UIb CTPYKTYPHL.

e Snegir S.V., Artykulnyi O.P., Petrenko V.I., Krumova M.,
Kutsenko V. Ye., Avdeev M.V., Bulavin L.A. On the Structure
of Assemblies of Coated Au Nanoparticles on Silicon Substrate //
Appl. Nanosci. 2017 (submitted).
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Csion (pyHKLMOHAJIU3UPOBAHHBIX HAHOUACTHLL 30JI0TA Ha KPEMHHEBOH MOA-

JIO’)KKe: JaHHble HEHTPOHHOH pedJeKTOMETPUH C COOTBETCTBYIOLIUM IIPO-

¢unem I[P u npenjoxeHHas Mofieslb CTPYKTYPHOH OpraHU3alMy 30J0TbIX
YacTHI Ha MOBEPXHOCTH

B corpynnuyectBe ¢ MHctutyTom apxeosorud PAH nposeneHbl
paboThl MO OAHOMY M3 HOBBIX HalpaBJeHHH — HepaspyllarolleMy
UCCJ/Ie[I0BaHHUIO BHYTPEHHEr0 CTPOeHHUs 00beKTOB UCTOPHYECKOr0 Ha-
CIeIMsl C IOMOLIBbI0 METOJOB HEHUTPOHHOHM paguorpaud U TOMO-
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Dotorpadus uccrexyeMoro ¢pparmeHTa JydeBoro kosara (csnera). Bricora

¢dparmenta 5 cM. BoccraHoBieHHas U3 JaHHBIX HEUTPOHHOH ToMorpaduu

TpexMepHasi MoeJib (hparMeHTa KoJsita (crnpaBa). OTYeTIHBO BUAHBI y4acT-

KU KpelnexHoro ofpyua, y3opel U pudJ/eHHe Ha JydaxX KoJTa, ONopHas
IPOBOJIOKA

rpacun. Ilocrpoensr 3D-momenn (parmeHTOB GpacseTa M JyueBo-
ro xosnra u3 Teepckoro knana (maruposan XIII-XIV BB., Haiinen
B 2014 r. B TBepu). Mx aHaiu3 mo3BoJisieT clesaTh BbIBOABI 00
0COOEHHOCTSIX TEeXHOJIOTHH, MCIO0J/b30BABIIMXCS MAJSI M3TOTOBJIEHMS
NONOOHBIX H3EJAMH JAHHOTO MepHoja BPeMeHH.

e Kuuanos C.E., Kosaenxo /. 11., Canpoikuna H.A., Jlykun E.B.,
Pymkayckac A.B., Hasapos K. M., Casenxo b.H. Vccnenosanue
apXeoJIOrHUECKHX OOBEKTOB METOIOM HeHTpOHHOH ToMmorpaduu //
Hosoctu OUAHN. 2017. Ne 1. C. 20-23.

PAIUAIIMOHHBIE H PAITMOBHUOJIOTHYECKHUE
HCCJIIEJOBAHUA

HccnenoBanbl 3aKOHOMEPHOCTH MHAYKLUHMH M pelapalyd IBYHH-
teBbix paspeiBoB JJHK (AP IHK) B kjeTkax MiekomuTamouux
U 4YeJioBeKa INpU [AeHCTBUM HOHM3UPYIOLIMX H3JyUyeHHH C pasHbl-
MU (pU3UYECKUMH XapakTepucTuKamu. [IpoaHanusupoBaHa KUHETHKA
(dopmupoBanusi U snumuHauuu ¢okyco YH2AX/53BP1 B smpax
o6syueHHBIX (pubpobaactoB 4vesoBeka. K3yuensl (opmupoBaHHe U
penapauus kommsekcHeix P IHK ¢ yuyactuem momucuuuposan-
HbIX OCHOBaHUH. [TokasaHo, 4To ¢ yBesHueHHeM JMHEHHOH Mepefaun

14
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Kuneruka dopmupoBanus U saumuHauuu ¢dokycos YH2AX/53BP1 mnpwu
06/1y4eHHH YCKOPEHHBIMH HOHAMH C PAa3HBIMH (PU3HUECKUMH XapaKTePUCTH-
KaMu

SHEPruu 3apsiKeHHbIX YacTHll HabJofaeTcs CHUXKeHHe 3¢ (eKTHBHO-
ctu penapauuu P JIHK (pucyHok).

O6aydyeHre Mox MasbiM YIJIOM K IJIOCKOCTH paclpoCTpaHeHHUs
myyka yckopeHHeMH HoHamu 2°Ne u ''B nossosmno mccienosaTh
BJMSHHE IapaMeTpPOB TPEKOB 3apsiKeHHbIX YacTHL Ha KOMILJIEKC-

P IHK. B 20N -
HocTb (opmupyembix JIP JIHK. BrisiBneHo, uTo HOHBI e C BBl
COKOIl TJIOTHOCTBIO O-3J€KTPOHOB B Tpeke (Z*2/5% = 1454) un-

LYUHPYIOT GoJiee KPYIHBbIE H CJI0KHOOPTaHM30BaHHBIE KJ/aCTepHbIE
~vH2AX/53BP1-tokycel (pucyHok Ha c. 16).

o 3aduenpaney M.T., Bopeiiko A.B., Bysanosa T.C., Hexrkosa JI.,
Kpacasun E.A., Kyruxosa E.A., Cmuprnosa E.B., ©@arex M.,
Danrvkosa H. 3axoHOMepHOCTH (HOPMHUPOBAHHS W 3JIMMHHALMH
~vH2AX/53BP1-hokycoB mpu neHCTBHHM 7-KBAHTOB M YCKOPEHHBIX
TSXKeJbIX HOHOB // PaguauuonHas 6uogorus. Paguoskosorus. 2018.
Nel (B meuarn).

e Jezkova L., Boreyko A.V., Bulanova T.S., Davidkova M.,
Falkova I, Kozubek S., Depes D., Krasavin E., Kruglyakova E.,
Smirnova E., Valentova O., Zadneprianetc M., Falk M. Particles
with Similar LET Values Generate DNA Breaks of Different
Complexity and Reparability: A High-Resolution Microscopy
Analysis of yH2AX/53BP1 Foci // Nanoscale. 2018. V.10(3).
P.1162-1179.
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Bpewms nocisie o6ayueHus

glo2m3m4asm6m7 08 — unpuBunyanssle YH2AX /53BP1-gokychl
B KJacTepax

Pacrnpenesnenne HMHIMBHIYalbHBIX (OKYCOB B CJI0XKHOOPTAHH30BAHHBIX

knacrepax YH2AX/53BP1 npu BO3IeHCTBHH  YCKOPEHHBIX HOHOB:

a) ®Ne (JII2=171 «k3B/mMkM, E = 34 MsB/uykaon) u 6)!'B
(JITT2 =55 k3B/MkM, E = 25 M3B/uykion)

C ucrosb3oBaHMEM MpoOrpamMM TPaHCHOPTA M3Jy4eHHH B Bellle-
crBe MetonoM Monre-Kapio MCNPX u GEANT4 BeinosiHeHs! pac-
YyeTbl M0JIeH aJpOHOB BHYTPH OOHWTAEMOro MOAYJS KOCMHUYECKOTO
annapara ¢ xopnycom u3 Al (15 r/cm?), o61yuaemMoro Jerkumu ya-
CTHIIAMH TaJ1aKTHYeCKOT0 KOCMHUecKoro uamydenus (p, d, SHe, *He)
BHe MarHutocepbl 3eMJHd B MepUOAbl MHHMMyMa M MaKCHMMyMa
COJIHEYHOH aKTUBHOCTH. [losyueHbl ycpenHeHHble 10 00bEMY MOLY-
JIsSl CIIeKTpaJibHble pacrnpeseseHus: PJI0eHCOB BHYTPEHHUX TPOTOHOB,
HEUTPOHOB, 3apsiKEHHBIX 7- U K -Me30HOB, AEUTPOHOB, SAEp 3He,
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*He u v-kBaHTOB. PaccuMTaHbl peajHCTHUHEIE 3HaUeHHA KO3hMULH-
€HTOB KOHBEPCHHU (JtoeHC — 3(pPeKTHBHAS 1032 HA OCHOBE IHEPreTH-
yeckux 3aBucumoctedt OB ot JI[1D u TKaHeBBIX BECOBBIX KO3(PPU-
[IMEHTOB /151 B3POCJBIX MYX4YHH (6/JM3KHX K KOTOpPTe KOCMOHABTOB).
[IyTeM cBepTKM CIEKTPOB BHYTPEHHHX YaCTHLL C 3HepPreTHUeCKUMH
3aBHCUMOCTAIMH KO3((PHULINEHTOB KOHBEPCUH (PMIIOEHC — 3(h(PeKTHBHAS
[103a pacCUMTaHbl MapLUasbHble 103bl /1S KOCMOHABTOB BHYTPH MO-
OyJsi OT pPa3HbIX KOMIIOHEHTOB II0JIS H3Jy4YeHHs B MHUHUMyMeE H
MaKCUMyMe COJIHEYHOH aKTHBHOCTH.

Ha ocHoBe BBINOJIHEHHBIX pacyeToB INpelJloXKeH MeTO[ OpraHu-
3allMM Ha mydke NpoToHOB ¢ 3Heprued 10 I'sB nyksorpona OUAN
COBOKYITHOTO M0JISl IPOTOHOB, HEUTPOHOB U T-Me30HOB, MOJIENHpPYIO-
Ilero ycpeqHeHHoe (B Mpenesax U3MeHeHHs COJHEYHOH aKTHBHOCTH)
noJle BHYTPHU KHUJIOTO MOAYJS KopabJss, reHepupyemoe JIeTKUMH 4a-
crunamu ['KH.

e Timoshenko G.N., Krylov A.R., Paraipan M., Gordeev I.S.
Particle Accelerator-Based Simulation of the Radiation Environment
on Board Spacecraft for Manned Interplanetary Missions // Rad.
Meas. 2017. V. 107. P.27-32.

YCKOPHUTEJbBHAY TEMATHUKA

B xome peanusannu B OMAN meracaiienc-npoekta NICA Bnep-
Bble OCYIIECTBJEH PeXHUM YCKOPEHHS MOJSIPU30BAHHBIX MPOTOHOB
B yckoputese OUAN HyKJIOTPOH, YTO SIBJSETCS MPHUHIMIHAJIBHBIM
[1arOM B OCYIL€CTBJEHUH MPOTPAaMMBbl 10 CIIUHOBOH (hHU3KKe Ha KOM-
nnekce NICA. [naBHast HayuHas 3ajaya 3TOH MPOrpaMMbl — HCCJe-
JIOBaHWE CMUHOBOH KBAapK-MapTOHHOH CTPYKTYPBHl NPOTOHA. DTOMY
npeauecTBoBaso cosnanue (coemectHo ¢ MM PAH) BbicokouHTEH-
CHUBHOTO HUCTOYHMKA TIOJNSPHU30BAHHBIX MPOTOHOB U JEHUTPOHOB, BBOJ
B JIeACTBUE HOBOH BBICOKOUACTOTHOM CEKLMH MPeNyCKOpUTeJ s, pas-
paboranHoro B corpynHuuectBe OMAN-MUDHU-UTID HULL KU
¥ H3rOTOBJIEHHOro Ha mpennpusathid B CHexxHHCKe. Dbia pemena
CJI0XKHasi 3ajiaya COXPAHEHWs MOJSPU3allMM TPOTOHHBIX MYYKOB B
JKeCTKO(OKYCUPYIOILEM CBEPXIPOBOJSIIEM CUHXPOTPOHE, U PACCMOT-
peHa BO3MOXKHOCTb HCIIOJb30BaHUs HYKJIOTPOHA MPH IKCTPEMAJbHO
HU3KOH 3HEPrMM HHXKEKIHMH MpoToHoB — 5 MsB. [lpoBeneHHble
U3MepeHHus MoKa3aJju, UTo MapaMeTpbl UCTOYHHKA obecredar ToJy-
YeHHe MyYKOB MOJSIPU30BAHHBIX MPOTOHOB U JEHTPOHOB C MHTEHCHB-
HocThio Ha ypoBHe 10'! wactuu 3a LMK/ ¥ cTemeHbio MONSAPU3ALKH
6osiee 90 %.
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HoBblll HCTOUHHK NOJISPU30BAHHBIX HOHOB

e Sidorin A. O. Progress towards Realization of the Nuclotron-NICA
Project // 47th Meeting of the PAC for Particle Physics, Dubna,
26 June 2017;
http://indico.jinr.ru/conferenceDisplay.py?confld=260.

e Kekelidze V. D. Progress of the NICA Project // 122nd Session of
the Scientific Council, Dubna, 18 Sept. 2017;
http://indico.jinr.ru/conferenceDisplay.py?confld=300.

Cosnanue nepBoél odyepend (pabPUKH CBEPXTSIKEJbIX 3J€MEHTOB
(CTD) Bbluio Ha (UHAAbHYIO CTAAWI0. 3aBepIlieH MOHTaXK LHK-
gorpoHa JII-280, Bkuouariiero HOHHBIH HcToyHUK DLIP-tHna u
CHCTEMY aKCHa/bHOHM MHKeKUHH. M3rotoBneH W pocrtasjieH B Jy6-
Hy HOBBIH Ta30HAaNOJHEHHBIH cernapaTop — YCTAaHOBKA, HA KOTOPOH
OyIyT BHIIIOJIHEHBI MepBble 3KkcrepuMeHThl Ha (abpuke CTI. Ilycko-
HaslagouHble padoThl, a TAaKXKe cllaya BCero KOMIIEKCa B KCIIyaTa-
110 HaMeueHb! Ha nepByto nosoBuHy 2018 r. [lepBEIe 3KCHepHMEHTHI
Ha ¢abpuke CTD nnanupytorcs Bo Bropoit nososute 2018 r.

e Dmitriev S. N. Dubna Superheavy Elements Factory // 3rd Intern.
Symp. on Super-Heavy Elements “Challenges in the Studies
of Super-Heavy Nuclei and Atoms”, Kazimierz Dolny, Poland,
Sept. 10-14, 2017.
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Yckoputens M11-280 ¢abpuku CTI

e Oganessian Yu.Ts. Experimental Studies of SHE // 3rd Intern.
Symp. on Super-Heavy Elements “Challenges in the Studies
of Super-Heavy Nuclei and Atoms”, Kazimierz Dolny, Poland,
Sept. 10-14, 2017.

HHPOPMAIIMOHHBIE TEXHOJIOTUH
U BBIYUCJIMTEJBbHAYI ®PU3UKA

Catir Tier-1 OMSAN — onuH 13 LHeHTPOB XpaHeHUS U 0O6paBGOTKH
nanHbix sxcrnepumeHTa CMS na LHC (LLIEPH) — 3anumaer BTOpOe
MecTo B MHpe: Ha HeM obGpaboraHo Gosee 120 MJH COOBITHH, 4YTO
npesbiaer 14 % ot obuiero yucaa. ATOT TpuA-KOMIOHeHT MHo-
royHKLHOHA/IBbHOIO UH(POPMALHOHHO-BBIYUCAUTENBHOTO KOMILIEKCa
OHSHU paccmaTprBaeTcst Kak NpOTOTHI LleHTPa 00pabOTKH U XpaHe-
HUs naHHbIX Meranpoekta NICA.

e Astakhov N.S. et al. JINR GRID TIER-1@TIER-2, CEUR
Workshop Proceedings (CEUR-WS.org) // Proc. of the XXVI
Intern. Symp. on Nuclear Electronics & Computing (NEC'2017),
2017.
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NEvents Processed for good jobs in MEvents
(Million Events) (Sum: 863.720)

T1 US FNAL —41.11%

T1 RU JINR —
14.16%

T1_IT_CNAF — 13.86%

B T1 US FNAL — 41.11% (355.095)
B TI FR_CCIN2P3 — 7.53% (64.995)
B T1_RU_JINR — 14.16% (122.287)
B T0 CH CERN — 6.11% (52.750)

B T1_IT CNAF — 13.86% (119.673)
B T1 DE_ KIT — 4.85% (41.859)

B T1 UK RAL — 8.32% (71.874)

O T1_ES PIC — 4.07% (35.187)

BkJsiang MHUPOBBIX LIEHTPOB 1-ro ypoBHs B 06paGOTKY KCMEPUMEHTaJbHbIX
nanHbix CMS (B MuJsHOHAX 06paGoTaHHBIX cOObITHIT) 3a 2017 .

PaspaboraH uHTeseKTya/bHbIH MNIAHUPOBLIMK A5 00JaKa, B
KOTOPOM TPeJJIOKEHO HCIO0JIb30BaTh MeXaHU3M OBEPKOMMHUTMEHTA
(mpeBbllIeHHs BUPTYaJbHBEIX PECYPCOB Hall (PU3UUECKH JOCTYIHBIMHU),
C aBTOMAaTH3alKel MUTPAllMM BUPTYaJbHBIX MAlIMH Ha 0CBOOOXKIae-
Mble pecypcbl. [To pe3dysnbTatam TeCTOB U MOJNYyYEHHOMY OMNBITY pado-
Thl ¢ cucreMamu Qanglia, Icinga2, NetXMS, NMIS u Zabbix pas
UCIIOIb30BAHHUS B MHTEJJIEKTYaJbHOM MJIaHUPOBILKKe Obla BhIOpaHa
cucrema Icinga2.

e Kadounukos M. u dp. http://ceur-ws.org/Vol-1787/279-283-paper-
47.pdf

Corpynaukamu OHSW coBMecTHO ¢ cOTpymHHKaMH MexXAyHa-
ponHoi KoJsabopauuu CBM paspabaTbiBalOTCs CUCTEMBl CUMTBIBA-
HUs U cOopa NaHHBIX HeTeKTopa yepeHKoBCKHX Kosell RICH sxkcme-
pumenta CBM. Ha ocHoBe naHHBIX, COOpPaHHBIX B T€YEHHE ITyYKOBBIX
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tectoB B LIEPH, u pesynbratoB s1abopaToOpHbIX H3MEpPEHHUH C MOMO-
IL(bIO CIIElHa/IbHO TOCTPOEHHOT0 /ISl 3TOTO CTEH/a NPOBe/ieH MoAPOs-
HBIH aHa/JM3 NPOTOTHUIIOB MOAYJeH CUMTBIBAHWS W MpHeMa AaHHBIX.
PaspaboTano nporpaMmHoe obecrnedyeHue NpUeMa U aHa/lM3a JaHHbIX
CBM RICH. TlpoBeneHo mpsiMoe u3MepeHHe BPEeMEHHOTO MpOdHJs
CMECTHTeJISl CIIeKTpa N-TepeHuna, U OLleHEHO ero BJHsSHHE Ha Bpe-
MeHHble XapaKTepUCTHKH Bcel cucTeMbl cuuTeiBanuss CBM RICH.
[lony4yeHHble pe3ysbTaThl AOCTATOUYHBI AJIS UCTIONb30BAHUS HUCCIEN0-
BAHHOU CXeMbl CYMTHIBAHUS U cOopa NaHHBIX B dKcrnepuMeHTe CBM.

o Adamczewski-Musch J. et al. // Phys. Part. Nucl. Lett. 2017. V. 14,
No.6. P.904-912.

[IpoBeneHo MonenMpoBaHUe CTPYKTYPHBIX U3MEHEHHH Ha MOBEPX-
HOCTH 00paslia HUKeJsl MpU 00JydyeHHH MOHAMM ypaHa C dHeprue
nuanaszona 100-700 M»sB. TlonydeHbl pa3Mepbl XapaKTepHBIX IO-
BPEXIEHWH B 3aBUCHUMOCTH OT 3HepPruu oO/ydeHHS B pas3/judyHble
MOMEHTBI BpeMeHH. B pamKax MpoBedeHHBIX HMCCJIENI0BAHHUH MOXKHO
clesiaTb CJIeAyIOlIHe BBIBOABL: 1) mpensioxKeHHass METOAMKA XOPOLIO
TMOAXOIUT [Ji1 ONIUCAHHUS CTPYKTYPHBIX H3MEHEHHH B TIOBEPXHOCTHBIX
cosix 06JydaeMoro marepuasna, 2) Ajs NoJydeHHs] 6ojiee TOUHBIX
NpeNCcKa3aHui 0 CTPYKTYPHBIX U3MEHEHUSX PEKOMEHIYeTCsl MCIOJb-
30BaTh 3KCIEepPUMEHTaJbHble JaHHblEe, a TakKxke OoJiee MOJHO HC-
M0JIb30BaTh HEJIMHEHHYIO 3aBUCHMOCTb OT TeMIepaTypbl NapaMeTpoB
MOJIeJIA TEPMHUUECKOTO IMHKA.

e Jludeix A.FO. u dp. // TloBepxHOCTb. PeHTreHOBCKHE, CHHXPOTPOH-
Hble U HeHTpoHHble HccsenoBaHus. 2017. Ne 6. C. 16-21.

[IpensokeHbl HOBblE BBIUMCJ/HUTENbHBIE CXeMbl M aJTOPUTMBl AJI51
pellleHUsl MapaMeTPUYECKOH CaMOCOMNPSKEHHOH 3JIJIMIITUYECKOH Kpa-
€BOM 33724 B IBYMEPHOH 06/1aCTH C I'PAHUYHBIMH yCaoBUAMHU JupH-
xJe uand HelimaHa ¢ MCrHosb30BaHMEM METOAA KOHEUYHBIX JEMEHTOB
BBICOKOI'O IOPSIAKA TOUHOCTH C MPSIMOYTOJNBbHBIMH M TPeyroJbHBIMH
s7eMeHTaMH. DPPEeKTUBHOCTD NPeJOKEHHbIX CXeM pacyeTa U ajro-
PUTMOB MPOAEMOHCTPHPOBaHA HAa peLIEHWH ABYMEPHBIX 3JJHITHYE-
CKHX KpaeBblX 3a1ay, ONMCHIBAIOLIUX KBaJpyloJ/bHble KoleOaHUS B
KOJIJIEKTHBHOH MOJeJ/IM aTOMHOTO siApa.

e [yces A.A. u dp. // Becru. PYIITH: Cep. Maremaruka. Hudopma-
tuka. dPusuka. 2017. T.25, Ne 1. C. 36-55.
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YYEBHO-HAYYHbBIU IIEHTP

B 2017 r. B Yue6Ho-HayuHoM neHTpe OMAUN npoxonunu obyue-
Hue G6osee 400 ctyneHToB 6a3oBbiX Kadenp MI'Y, MOTU, MUDH,
yHUBepcuTeTa «Jly6Ha» W YHHUBEPCHUTETOB CTpaH-ydacTHHL (Apme-
Huu, Benopyccun, Kasaxcrana u P®). Bosee 200 ctyneHToB Gblin
npukpensieHsl K Jabopatopusm OUAM nas npoxoxaeHust JeTHUX
y4eOHBIX U NPOU3BOACTBEHHBIX MPAKTHK.

B Tpex sramax eeromHOW JIeTHEH CTYHEHUECKOH NMPaKTHKH MO
HanpaBjeHusM uccienoBanuil OMAHW npunnmanu yyactue 163 npen-
craButensi Asepbaimkana, Benopyccenu, Erunra, Ky6er, [losbiun,
Pywmbitnu, Cepbun, CaoBakuu, Uexuu u FOAP.

B pamkax J/eTHe# cryneHueckod mnporpaMMbl 49 CTyneHTOB H
acrmupaHTOB M3 BY30B besopyccun, Bosrapum, Erunta, Hcnanuny,
Kaszaxcrana, Ky6e, Mekcuku, [lonbun, Pymbinuu, PO, Cepbuu u
YkpauHbl B TedeHHe 6-8 Hemesb C HIOHS 10 OKTSOPb BBIMTOJIHSJIN
yueOHO-HCCAe10BaTeIbCKUE TPOEKTHl B JabopaTopusax MHcTutyra.

B pa6oTe MexayHapOmHBIX HAYUHBIX LIKOJ JAJISI yUHTesneHd (puau-
ku, npoxoauBwiux B 2017 r. serom B OMAUN u ocennio B LIEPH,
npuHuManu ydactue 41 mpenopaBatenb W 10 yueHukoB u3 Asep-
6atinkana, besnopyccuu, boarapun, Kazaxcrana, Moanasuu, PD u
Ykpaunsl. [Iporpammbl KoM BK/IIOYANN JEKLIHH, BCTPeUH ¢ (DU3HKA-
MU B paboueil U HehopMasbHOM 06CTAaHOBKAX, SKCKYPCHUU, TeMaTHye-
cKHe o6CyKIeHHUs], paboTy B (DU3UUECKOM MPaKTHKYME.

B r. bpamos (Pymbinusi) B pabore opranusoBanHod ¥ HIL
8-1  MexIyHapOOHOH CTYIeHYeCKOH JieTHeH IWIKoJAbl «fnepHas
¢usvka — Hayka W npusoxenus» (NUCPHYS-SC&APPL)
yuacTBoBasu Gosee 70 CTymeHTOB W aclUpPaHTOB M3 ApMeHHH,
Ky6e, Makenouuu, [lonbiu, Poccuu, Pymbiauu, Cepbuu, YKpanHbl
u Yexuu.

Ha 7-m Bcepoccuiickom ¢ectuBane NAUKA 0+ B Mockse
OUSU npencraBsisi 9KCIMO3UIMU, OTPaAXKAIOIIHe HAMpaBJeHUs] Hayd-
HOl mesdtespHOCTH MHctuTyTa. Ha nBYX BBICTABOYHBIX MJIOIIALKaX
TIPOBOJIM/INCH IEMOHCTPALMK MaKeTOB, OMBITHI 10 (DH3UKE U XHUMMH,
MacTep-KJaacchl M0 poOOTOTEXHHKE, pa3BUBAIOLIME WIPBI, YUTAJIHUCh
JIEKLMH.

B Couu B pamkax 19-ro BcemupHoro d¢ectuBans moJsonexu
U CTYIEHTOB HHTepHALMOHaJ/bHAsl TPYIIa MOJOABIX COTPYIHHKOB
OUSU mpencraBasiia daarmaHckuil npoekt MHeTUTyTa — ycKopu-
tesibHBIN Kommieke NICA, a Takxke 3HaKOMHJIA TOCTEH H YYaCTHHUKOB
thectuBass ¢ obpazoBatenbHoi nporpammor OMAN u BoamoxHOCTS-
MU 1Ji5 CTYAEHTOB U aClHpPaHTOB.
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YHLL OUSN yuactBOBas B OpraHusaunuud W npoBeneHuH [lHei
¢usnku, 6-ro TypHupa no pobororexHuke OTkpeiTol BepxHeBosk-
cKoll 00Opa3oBaTesibHOH KHOEPHETHUECKOH CeTH W 1-ro 30HAJIbHOTO
OTOOPOYHOTrO Typa OOJIACTHBIX COPeBHOBAHWH MO OCHOBAM KOHCTPY-
UPOBaHUS W POOOTOTEXHHUKH; OPraHU30BbIBAJ BHAEOKOH(epeHLHH,
BUPTYaJ/bHbIE JIEKIIMH; [IPOBOAN/ O3HAKOMHUTEJbHbIE U Hay4HO-TOIY-
JISIPHBIE JIEKLIMH, a TaKxKe SKCKYPCHH JJISl CTYIEHTOB, LIKOJBHUKOB U
yuuTesied u3 rocynapcets-uneHoB OUAN u npyrux crpas.

OBIIHUE NAHHBIE
O KOJIHNYECTBE IIYBJIHUKAIIMHN COTPYIAHHUKOB O
(c 23.12.2016 mo 17.12.2017)

e Kuuru — 8:

De Florian D., Kazakov D.I. et al. Handbook of LHC Higgs
Cross Sections: 4. Deciphering the Nature of the Higgs Sector:
Report of the LHC Higgs Cross Section Working Group / Eds.:
D.De Florian, C.Grojean, F.Maltoni, et al. — Geneva: CERN,
2017. — XX, 849 p.: ill. — (CERN; 2017-002-M) (CERN Yellow
Reports: Monographs; V.2/2017). — Bibliogr.: p. 761-849.

Bica I, Balasoiu M., Bunoiu M. Elements of Materials
Technology in DC Plasma. — M.: Technosphera, 2017. — 445 p.:
ill. — Bibliogr.: p.438-445.

Namsrai Kh. Universal Formulas for Calculation of Complicated
Functional Depending Integrals. — Dubna: JINR, 2017. — 209 p. —
Bibliogr.: p.209.

Solov’ev E. A. The Foundations of Quantum Physics: New
Interpretation and Systematic Application. — Saarbrucken: Lambert
Academic Publ., 2017. — VI, 158 p.: ill. — Bibliogr.: p. 151-158.

beonskos B.A., Pycakosuuw H.A. OO0benyHEHHbIH HHCTHUTYT
SIIEPHBIX HMCCJEN0BAHHUN B SKCMEPUMEHTAJbHOH (pU3UKe 3JeMeHTap-
HbIX uyactuu. — [yb6ua: OUSAH, 2017. — 75, [2] c.: uB. ua1. —
(OHUdU; P1-2017-14). — DbBubauorp.: c. 53-76. — K 60-netuio
OUudHN.

Boeoarobos H.H., Hlupxos J[.B. KBaHntoBeie mnoJss: yueOGHOE
nocobue. — Msn. 4-e. — M.: URSS, 2017. — 393 c.: un. — (Kunac-
CUYeCKHH YHHBEPCHUTETCKUH y4yeOHUK). — Bubauorp.: ¢. 391-392.

Cmopodurckuii H.A., Duronosuu C.P. Temneparypa / OTB.
pen.: C. P. ®unonosuu. — Usn. 5-e. — M.: URSS, 2017. — 189 c.:
un. — (Hayky — Bcem! IlleneBpbl Hay4HO-MOMY/NSPHON JIUTEPATYPHI.
(DPusuka); Ne 141).
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Y3ukos FO. H. VI36paHHble T/1aBbl KBAHTOBOH TEOPHUH CTOJIKHOBE-
HUH: yueOHOe mocobue. — M.: YHuBepcuterckas Kuura, 2017. —
258 c.: ua. — bubauorp.: c. 253-258.
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THEORETICAL PHYSICS

The production cross sections of the heaviest unknown isotopes
283284Rg  WT-200Np  291-294Me 29[y and 295-297Ts in the

prn-channels and 286:287Cp, 290.291F| 291.292Mc  and 2%Lv in the
axn-channels of the hot-fusion reactions were calculated for the
first time. As shown, the use of the charged particle evaporation
channels allows us to increase the mass number of the heaviest
isotopes of nuclei with Z = 111-117 by a few units. The proton
evaporation channels are more effective to approach N = 184
than the a-emission channels. The pxn and axzn evaporation
channels allow us to obtain an access to those isotopes which
are unreachable in the xn-channels due to the lack of proper

projectile—target combination. The production cross sections of
new isotopes 201:263.264N 263-265] .~ 263,264,266,268R 264,265,269y},

and 267:268.270.272So in the axn and zn evaporation channels of
the asymmetric hot-fusion reactions with the radioactive beams
were estimated. It is shown that the charged particle evaporation
channels are suitable for producing these unknown isotopes with
the cross sections of about 0.1-300 nb.

e Hong J., Adamian G.G., Antonenko N.V. Ways to Produce
New Superheavy Isotopes with Z = 111—117 in Charged Particle
Evaporation Channels // Phys. Lett. B. 2017. V.764. P.42-48.

e Hong J, Adamian G.G., Antonenko N.V. Possibilities of
Production of Transfermium Nuclei in Complete Fusion Reactions
with Radioactive Beams // Phys. Rev. C. 2017. V. 96. P.014609.

A number of recent experiments on high-temperature
superconductors have highlighted a transformation of a large
cuprate Fermi surface into small pockets in the underdoped region.
A few phenomenological models have recently been put forward
to account for this transformation. However, none of those models
have been derived microscopically nor are totally compatible with
experimental data. Our work shows that the unexpected behavior
of the Fermi surface of high-temperature superconducting cuprates
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The spectral function at the Fermi level in the first quadrant of the

Brillouin zone is calculated for different doping levels, d. The observed

Fermi surface reconstruction: pseudogap phase (a—c) <> charge density
wave (d-f) <> pseudogap (g) <> Fermi liquid (k)

can be explained in the framework of the t—J model due to strong
electron correlations resulting in charge density wave instability.
Our results, for the first time, reproduce the experimental data
on the charge ordering in the hole-doped cuprates within the
microscopic model.

e [vantsov I, Ferraz A., Kochetov E. Itinerant-Localized Model of
Strongly Correlated Electrons: Fermi-Surface Reconstruction //
Phys. Rev. B. 2017. V.96. P. 195161.

The general theory of spinning particles with electric and
magnetic dipole moments moving in arbitrary electromagnetic,
inertial, and gravitational fields is presented. Both the quantum-
mechanical and classical dynamics are investigated. The starting

point is the covariant Dirac equation extended to a spin-1/2
fermion with anomalous magnetic and electric dipole moments. The
relativistic Foldy—Wouthuysen transformation is then performed.
This transformation allows one to obtain the quantum-mechanical
equations of motion for the physical operators in the Schrédinger
form and to establish the classical limit of relativistic quantum
mechanics. The results obtained are then compared to the general
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Scheme of amplification of the action of plane gravitational wave
stimulating the transitions between spin states by the constant magnetic
field B in z—z plane lifting their degeneracy

classical description of the spinning particle interacting with
electromagnetic, inertial, and gravitational fields. The complete
agreement between the quantum mechanics and the classical theory
is proven in the general case. As an application of the results
obtained, the dynamics of a spinning particle in the gravitational
wave is considered, and the prospects of the use of the magnetic
resonance setup for the registration of the gravitational wave via
its impact on the spin dynamics are analyzed.

e Obukhov Yu.N., Silenko A.J., Teryaev O.V. General Treatment
of Quantum and Classical Spinning Particles in External Fields //
Phys. Rev. D. 2017. V. 96. P. 105005.

The notion of pseudotoric structure on phase spaces was
introduced in the framework of the studies of noncomplete
integrable systems. The presence of this structure makes it possible
to generalize the methods of Geometric Quantization to the case of
such a noncompletely integrable system. Furthermore, the language
of such new structures turned to be very useful for the description
of known examples of nonstandard Lagrangian submanifolds in
compact phase spaces (for example, exotic Chekanov Lagrangian
tori, Gelfand-Zeytlin Lagrangian spheres, Mironov cycles, etc.), as
well as for the construction of Lagrangian fibrations (for example,
special a la Auroux Lagrangian fibrations on Fano varieties). The
existence of such structures on compact phase spaces was partially
solved, and the further program of the studies of these pseudotoric
structures was formulated.
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e Tyurin N.A. Pseudotoric Structures: Lagrangian Submanifolds and
Lagrangian Fibrations // Russ. Math. Surv. 2017. V.72, No. 3(435).
P.131-169.

EXPERIMENTAL PHYSICS

Particle Physics

In 2017, the COMPASS collaboration with the active
participation of JINR physicists performed the first measurement
of transverse-spin-dependent azimuthal asymmetries in the
pion-induced Drell-Yan (DY) process with the use of the
CERN SPS 190 GeV/c n~ beam and a transversely polarized
hydrogen target. The azimuthal asymmetries, which give the
access to different transverse-momentum-dependent (TMD) parton
distribution functions (PDFs), have been extracted using dimuon
events with the invariant mass between 4.3 and 8.5 (GeV/c)2. The
observed sign of the Sivers asymmetry is found to be consistent
with the fundamental prediction of QCD that the Sivers TMD PDFs
extracted from DY have a sign opposite to the one extracted from
semi-inclusive deep-inelastic scattering (SIDIS) data. Moreover,
data on the Boer—Mulders and pretzelosity TMD have been
obtained.

o COMPASS Collab. First Measurement of Transverse-Spin-
Dependent Azimuthal Asymmetries in the Drell-Yan Process //
Phys. Rev. Lett. 2017. V. 119. P. 112002.

The STAR collaboration (USA) with a strong support of
JINR team has recently reported on the first observation of the
global polarization of Lambda hyperons in heavy-ion collisions.
It is discovered that the polarization direction of the Lambdas
correlates at the level of several percent with the direction
of the system angular momentum in noncentral collisions at
VNN = T7.7-32 GeV.

[t has been well-established that the hot system created at
midrapidity in the system may be considered as a fluid, and
hydrodynamic calculations directly relate the polarization of emitted
particles to the vorticity — the curl of a flow field — of a fluid.
Using this relation, the curl of the fluid created at RHIC has been
estimated to be about 9- 102! s~!, which is 14 orders of magnitude
higher than any fluid ever observed. Previous results have proved
the system at RHIC to be the hottest and the least viscous (relative
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to entropy density) fluid ever created. New result adds another
record — collisions at RHIC produce the most vortical fluid.

o STAR Collab. // Nature. 2017. V.548. P.62.

Within the Baikal-GVD project aimed at constructing a deep
underwater neutrino telescope with the effective volume of about
a cubic kilometer at Lake Baikal, the second cluster of eight
optical-module strings was mounted and set to run in a test mode
with constant data-taking. The setup of two clusters (576 modules)
put into operation in mid-April 2016 has an effective volume close
to 0.1 km3 for events from neutrinos with the energy of about
100 TeV, which allows searching for events from extraterrestrial
high-energy and ultrahigh-energy neutrinos detected for the first
time in the IceCube experiment.

The assembling of the optical modules garland before dipping it into the
Baikal

e Avrorin A.D. et al. Status of the Baikal-GVD Experiment —
2017 // Proc. of the 35th Intern. Cosmic Ray Conf. (ICRC-2017),
Bexco, Busan, Korea, 10-20 July 2017.

Within the Borexino project, the results of the temporal
variation analysis performed in 2017 for the beryllium neutrino
flux are published. The period of the variations corresponds to an
astronomical year, and their amplitude and phase agree with those
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expected due to eccentricity of the Earth’s orbit. The fitting value
of the period found to be 7' = (367 + 10) d can be treated as the
first measurement of the astronomical year duration using solar
neutrinos. The neutrino flux determination accuracy is improved to
3% for beryllium neutrinos, 10% for pp neutrinos, and 17% for
pep neutrinos. For the first time, the reliability of observation of a
pep neutrino signal exceeded the level of 50. New Borexino data
on solar neutrinos are in better but statistically poorly significant
agreement with the high-metallicity solar model. The analysis of the
deviations of the recoil electron spectrum shape from that predicted
by the Standard Model has yielded the currently best limit on the
effective magnetic moment of solar neutrinos p¢% < 2.8 - 10~ up
(90% C.L.).

e Agostini M. et al. (Borexino Collab.). Seasonal Modulation of the
"Be Solar Neutrino Rate in Borexino // Astropart. Phys. 2017.
V.92. P.21.

e Agostini M. et al. (Borexino Collab.). Limiting Neutrino Magnetic
Moments with Borexino Phase-II Solar Neutrino Data // Phys. Rev.
D. 2017. V.96. P.091103(R).

The assembly of the SuperNEMO Demonstrator (first module)
has been finished (the official inauguration was on 7 November
2017). The first data will be collected in early 2018. The goal of the
Demonstrator is to validate the technique and to reach a sensitivity
of the OvfB-decay half-life of about T'(0v);,p > 5.9- 10%* yr with
zero background in the region of interest. World first ever limit
TOv)i > (1-3) - 10! yr on quadruple double-beta decay Ov4f
in Nd has been obtained. The final NEMO-3 result for '®Cd has
been also published.

e Arnold R. et al. (NEMO-3 Collab.). Search for Neutrinoless

Quadruple-3 Decay of '"'Nd with the NEMO-3 Detector // Phys.
Rev. Lett. 2017. V. 119. P.041801.

e Arnold R. et al. Measurement of the Double-Beta Decay Half-Life
and Search for the Neutrinoless Double-Beta Decay of ''6Cd with
the NEMO-3 Detector // Phys. Rev. D. 2017. V. 95. P.012007.

Relativistic Nuclear Physics

In 2017, in the ALICE experiment (CERN) new results of
the 1D and 3D femtoscopic correlation analysis for K*K~ pair
production in Pb—Pb collisions were obtained and compared with
the model and the previous results. A good agreement has been
observed.
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e Acharya S. et al. (ALICE Collab.). Kaon Femtoscopy in Pb-Pb
Collisions at \/syn = 2.76 TeV. arXiv:1709.0173. 2017.

e Acharya S. et al. (ALICE Collab.). Measuring K3K¥ Interactions
Using Pb-Pb Collisions at /syy = 2.76 TeV // Phys. Lett. B.
2017. V.774. P.64.

Heavy Ion Physics

A new ACCULINNA-2 fragment separator designed for the
production of radioactive ion beams has been commissioned. The
project parameters of the setup were experimentally validated: the
intensities of the beams produced in the 'Ne+ Be fragmentation
reaction are on average higher by a factor of 25 compared to those
attained earlier. The separator will become a basic facility for the
study of light exotic nuclei near the limits of nucleon stability and
will allow the search and investigation of exotic nuclear systems,

ACCULINNA-2 fragment separator
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such as ®~7H, 8-10He, 24-26Q etc., and of new types of radioactive
decay.
e Fomichev A.S. Commissioning of the ACCULINNA-2 Fragment
Separator and Its Day-One Experiments // 46th Meeting of the
PAC for Nuclear Physics, Dubna, 15 June 2017,
http://indico.jinr.ru/conferenceDisplay.py?confld=251.
e Sharov P.G. et al. // Phys. Rev. C. 2017. V.96. P.025807.

Neutron Nuclear Physics

Angular correlations of the emission of prompt fission neutrons
from a spontaneous 2°?Cf source have been measured. Correlations
of the neutron emission angle with respect to the fission axis,
correlations between neutron pairs from one fission event, as well
as triple angular correlations of a neutron-neutron-fragment were
investigated. It was established that the experimental data do not
contradict the previous measurements indicating the presence of
“scission” neutrons, as well as the angular anisotropy of the neutron
emission in the center of mass of the fragments.

1.04F x2/ndf 45/7
g 1.025 ay 0.0028+0.0015
é 15 o o . — _ .
0.98
- 1 1 1 1 1 1 1 1 1 1 1
180 90 0 90 &, 180

Dependence of the anisotropy of the emission of prompt fission neutrons on
the projection of the angle between two neutrons in a plane perpendicular
to the fission axis

e Kopatch Yu., Chietera A., Stuttgé L., Gonnenwein F., Mutterer M.,
Gagarski A., Guseva I, Dorvaux O., Hanappe F., Hambsch F.-J.
Angular Correlations in the Prompt Neutron Emission in
Spontaneous Fission of 2*2Cf // EPJ Web Conf. 2017. V.146.
P.04017.

An analysis of the results of measurements of spatial odd
asymmetry of emission of « particles in the '°B (n, a)"Li reaction
has been completed. The measurements were carried out using
beams of polarized cold neutrons of the WWR-M reactor (Gatchina)
and the reactor of ILL (Grenoble, France). The work is devoted to
the investigation of manifestations of weak interaction in nuclear
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processes. The obtained value is alF(,)_Bo’d"é = —(11.2+3.4)-1078. The

nonzero result in the reaction '°B (n, a)’Li is obtained for the first
time. 19B is the second light nucleus, after 6Li, where P-odd effect
has been observed.

e Gledenov Yu.M., Nesvizheusky V.V., Sedyshev P.V. Shul’gi-
na E. V., Szalanski P., Vesna V.A. First Observation of P-odd
Asymmetry of a-Particle Emission in the '°B(n,a)’Li Nuclear
Reaction // Phys. Lett. B. 2017. V.769. P.111-116.

Condensed Matter Physics

Copper oxide CuO is one of the most structurally simple
improper multiferroics in which spontaneous ferroelectric
polarization arises in an intermediate antiferromagnetic (AFM)
modulated phase in a temperature range of 213-230 K. Theoretical
calculations have predicted the existence of this phase at room
temperature at high pressures of 20-40 GPa. To verify this
assumption, the atomic and magnetic structures of CuO were
studied by neutron and X-ray diffraction (see the Figure).
Anomalous lattice compression of the monoclinic crystal lattice of
CuO was observed. The Neel temperature in the pressure range of
up to 11 GPa increases up to 250 K, and the temperature range
of stability of the AFM modulated phase extends under pressure.
To explain the observed anomalies in the structural behavior of
CuO under pressure, theoretical calculations from first principles
were performed. This made it possible to successfully reproduce
the pressure dependences for the structural parameters.

o Kozlenko D.P., Druzbicki K., Kichanov S.E., Lukin E.V.,
Liermann H.-P., Glazyrin K. V., Savenko B. N. Anomalous Lattice
Compression and Magnetic Ordering in CuO at High Pressures:
A Structural Study and First Principles Calculations // Phys. Rev.
B. 2017. V.95. P.054115.

The structural organization of layers of nanoparticles of
gold deposited from aqueous solutions onto a silicon substrate
and functionalized with a molecular layer of 1.9-nonanedithiol
(promising systems for nanoelectronic devices due to their specific
optical properties) was studied. For a full description of the system,
the data of neutron reflectometry, atomic force microscopy, X-ray
reflectometry and diffraction were used. On the basis of the data
of neutron reflectometry, the structure profile of gold nanoparticle
layers was determined and used to estimate the layer thickness and
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Layers of functionalized nanoparticles of gold on silicon substrate: neutron
reflectometry data with the corresponding SLD profile and the proposed
model of the structural organization of gold particles on the surface

particle packing density (see the Figure). The presence of water
molecules in the adsorbed layers of gold nanoparticles was found.
The obtained results were used in the complex approach, which
made it possible to reliably and unambiguously describe the surface
packing of nanoparticles.
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e Snegir S.V., Artykulnyi O.P., Petrenko V.I., Krumova M.,
Kutsenko V. Ye., Avdeev M.V. Bulavin L.A. On the Structure
of Assemblies of Coated Au Nanoparticles on Silicon Substrate //
Appl. Nanosci. 2017 (submitted).

In 2017, studies were conducted in one of new research
areas — nondestructive investigation of the internal structure of
objects of cultural heritage by neutron radiography and tomography
in cooperation with the Institute of Archeology of the Russian
Academy of Sciences. 3D models of fragments of a bracelet and
ray kolt from the Tver treasure (dated XIII-XIV centuries, found
in 2014 in the city of Tver) were obtained. Their analysis makes it
possible to conclude about specific features of technologies used to
manufacture these products at that time.

Photo (left) of a fragment of a ray kolt. The height of the fragment

is 5 ecm. A three-dimensional model (right) of the fragment of the

kolt reconstructed from neutron tomography data. The mounting ring,

grooving and patterns on the rays of the kolt, and a supporting wire are
clearly visible

e Kichanov S.E., Kozlenko D.P., Saprykina I A., Lukin E. V.,
Rutkauskas A.V., Nazarov K.M., Savenko B.N. A Study of
the Archeological Objects by Means of a Neutron Tomography
Method // JINR News. 2017. No. 1. P.20-23.
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RADIATION AND RADIOBIOLOGICAL RESEARCH

Regularities were studied in the induction and repair of
DNA double-strand breaks (DSBs) in mammalian and human
cells after exposure to ionizing radiations with different physical
characteristics. The kinetics of the formation and elimination of
~vH2AX/53BP1 foci in the nuclei of exposed human fibroblasts was
analyzed. Formation and repair of complex DNA DSBs involving
modified bases were studied. It was shown that with increasing
charged particles’ linear energy transfer (LET) a decrease in the
efficiency of DNA DSB repair is observed (Figure).
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Irradiation with accelerated 2°Ne and ''B ions at small angles
with respect to the beam axis allowed studying the influence of
charged particle track parameters on the complexity of the induced
DNA DSBs. It was found that 2°Ne ions with a high density of

§ electrons in the track (Z*?/3% = 1454) induce larger and more
complex clustered YH2AX/53BP1 foci (Figure on p. 38).

e Zadnepryanets M. G., Boreyko A.V., Bulanova T.S., JeZkovd L.,
Krasavin E.A., Kulikova E.A., Smirnova E.V. Falk M.,
Falkova I. Regularities in the Formation and Elimination of
~vH2AX/53BP1 Foci after Exposure to v Rays and Accelerated
Heavy lons // Radiatsionnaya Biologiya, Radioekologiya. 2018.
No. 1 (in Russian) (in press).
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e Jezkova L., Boreyko A.V. Bulanova T.S., Davidkova M.,
Falkova I, Kozubek S., Depes D., Krasavin E., Kruglyakova E.,
Smirnova E., Valentova O., Zadneprianetc M., Falk M. Particles
with Similar LET Values Generate DNA Breaks of Different
Complexity and Reparability: A High-Resolution Microscopy
Analysis of yH2AX/53BP1 Foci // Nanoscale. 2018. V.10(3).

P.1162-1179.

With the use of Monte Carlo software toolkits MCNPX and
GEANT4 for the calculation of radiation transport in matter,
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hadron fields were calculated inside a spacecraft’s habitable module
with an aluminum hull, 15 g/ch, which is exposed to light
particles of galactic cosmic radiation (GCR) (p, d, 3He, *He)
beyond the Earth’s magnetosphere during solar activity minimum
and maximum. Spectral distributions of fluence, averaged over the
module’s volume, were obtained for internal protons, neutrons,
charged m and K mesons, deuterons, 3He and *He nuclei, and
~ quanta. Realistic values of the fluence-effective dose conversion
coefficients were calculated based on the dependence of relative
biological effectiveness on LET and using tissue weight coefficients
for the adult men’s cohort (which is close to the cosmonaut
cohort). By the convolution of internal particle spectra with energy
dependences of the fluence—effective dose conversion coefficients,
cosmonauts’ partial doses inside the module were calculated for
different components of the radiation field during solar activity
minimum and maximum. On the grounds of the calculations, a
method was proposed of the generation of a mixed proton, neutron,
and m-meson field at the Nuclotron 10-GeV proton beam (VBLHEP,
JINR) that would model the field (averaged over the solar activity
range) generated inside a spacecraft’s habitable module by GCR
light particles.

e Timoshenko G.N., Krylov A.R., Paraipan M., Gordeev I S.
Particle Accelerator-Based Simulation of the Radiation Environment
on Board Spacecraft for Manned Interplanetary Missions // Rad.
Meas. 2017. V. 107. P.27-32.

ACCELERATOR TOPICS

For the first time in the development of the mega-science
project NICA at JINR the mode of acceleration of polarized protons
was carried out at the JINR accelerator Nuclotron. It is a radical
step in the implementation of the spin-physics programme at the
NICA complex. The main scientific task of this programme is the
study of spin quark-parton structure of proton. It was preceded
by the development of a high-intensity source of polarized protons
and deuterons, together with INP RAS, the launch of a new high-
frequency section of the pre-accelerator worked out in collaboration
of JINR-MEPHI-ITEP NRC KI and produced in Snezhinsk.
Complex tasks were solved to maintain polarization of proton
beams in the strong focusing superconducting synchrotron and
use the Nuclotron at extremely low energy of proton injection —
5 MeV. The measurements showed that the source parameters
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The new source of polarized ions

provide beams of polarized protons and deuterons with the intensity
of 10! particles per cycle level and polarization degree over 90%.
e Sidorin A. O. Progress towards Realization of the Nuclotron-NICA
Project // 47th Meeting of the PAC for Particle Physics, Dubna,
26 June 2017;
http://indico.jinr.ru/conferenceDisplay.py?confld=260.
e Kekelidze V. D. Progress of the NICA Project // 122nd Session of
the Scientific Council, Dubna, 18 Sept. 2017;
http://indico.jinr.ru/conferenceDisplay.py?confld=300.

The phase 1 construction of the Factory of Superheavy Elements
(SHE) is now entering its final stage. The assembly of the DC-280
cyclotron, including the ECR ion source and the axial injection
system, is now finished. A new gas-filled separator — a setup
that will be used to carry out first experiments at SHE — was
constructed and transported to Dubna. The commissioning work
and the startup of the complex are scheduled for the first half of
2018. First experiments at the SHE Factory are scheduled for the
second half of 2018.

e Dmitriev S. N. Dubna Superheavy Elements Factory // 3rd Intern.

Symp. on Super-Heavy Elements “Challenges in the Studies

of Super-Heavy Nuclei and Atoms”, Kazimierz Dolny, Poland,
10-14 Sept. 2017.
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SHE Factory DC-280 accelerator

e Oganessian Yu.Ts. Experimental Studies of SHE // 3rd Intern.
Symp. on Super-Heavy Elements “Challenges in the Studies
of Super-Heavy Nuclei and Atoms”, Kazimierz Dolny, Poland,
10-14 Sept. 2017.

INFORMATION TECHNOLOGY AND COMPUTER PHYSICS

The Grid component of the JINR Multifunctional Information
and Computing Complex is currently presented by a centre of Tier-1
level, which is one of the seven world’s centers of storing and
processing data of the CMS experiment at the LHC. The diagram
shows a contribution of the world centers of the first level in the
processing of the CMS experimental data (in millions of processed
events) for 2017. The JINR Tier-1 site takes the second place in
the world — it has processed more than 120 million events that is
more than 14% of the total number. This component of MICC is
considered as a prototype of centres of Tier-0 and Tier-1 levels of
the data processing and storing system of the NICA mega-project.

e Astakhov N.S. et al. JINR GRID TIER-I@TIER-2, CEUR
Workshop Proceedings (CEUR-WS.org) // Proc. of the XXVI
Intern. Symp. on Nuclear Electronics & Computing (NEC'2017),
2017.
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NEvents Processed for good jobs in MEvents
(Million Events) (Sum: 863.720)

T1 US FNAL —41.11%

T1 RU JINR —
14.16%

T1_IT_CNAF — 13.86%

B T1 US FNAL — 41.11% (355.095)
B TI FR_CCIN2P3 — 7.53% (64.995)
B T1_RU_JINR — 14.16% (122.287)
B T0 CH CERN — 6.11% (52.750)

B T1_IT CNAF — 13.86% (119.673)
B T1 DE_ KIT — 4.85% (41.859)

B T1 UK RAL — 8.32% (71.874)

O T1_ES PIC — 4.07% (35.187)

The contribution of the world centers of the first level in the processing
of the CMS experimental data (in millions of processed events) for 2017

A smart scheduler for the cloud has been developed that
proposes using an overcommitment mechanism (assigning more
virtual resources than physically available) with the automated
virtual machine migration to de-allocated resources. A necessary
part of this project is to collect current and historical information
on the load distribution in the cloud. The default monitoring system
embedded into the OpenNebula cloud platform possesses limited
possibilities as to data collection and data processing options.
Therefore, the problem of choosing the most suitable external
monitoring system gets urgent. Another important aspect to be
considered is its performance and scalability, as in large clouds it
can be a critical limiting factor for the scheduler. The test results
for the systems Ganglia, Icinga2, NetXMS, NMIS, and Zabbix are
given. Basing on the obtained results and the gained experience,
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Icinga2 has been chosen as a load information collection system for
the smart cloud scheduler project.

e Kadochnikov I. et al. http://ceur-ws.org/Vol-1787/279-283-paper-
47.pdf

The LIT specialists in cooperation with their colleagues from
the international CBM collaboration develop the readout and
data acquisition systems of the ring imaging Cherenkov detector
(RICH), an integral component of the future Compressed Baryonic
Matter (CBM) experiment at the Facility for Antiproton and Ion
Research (FAIR) in Darmstadt, Germany. A detailed analysis of
the readout and DAQ prototype has been conducted using the
data gathered during the tests of the CBM RICH prototype in the
beam conditions at CERN and using the results of the laboratory
measurements performed by means of a specifically developed test
stand. Calibration technique was developed and implemented along
with the DAQ and analysis code in the CbmRoot framework.
Optimization of the readout module components has been performed
that allows achievement of best timing characteristics in the
high beam rate conditions expected at CBM. The obtained sub-
nanosecond time precision also allows one to directly measure the
time profile of the additional wavelength-shifting films on top of
the MAPMT windows and investigate their effect on timing of the
full CBM RICH readout chain. The obtained results allow one to
conclude that the tested readout and DAQ chain is suitable for the
CBM experiment.

o Adamczewski-Musch J. et al. // Phys. Part. Nucl. Lett. 2017. V. 14,
No.6. P.904-912.

Simulations of structural changes on the nickel surface
exposed to 100-700 MeV uranium ions have been performed. The
dimensions of specific injuries have been obtained in dependence
on the energy of irradiation at different points of time. It should
be noted that when irradiating the metal sample with high-energy
ions, the most part of energy is lost in the electron gas and then
passed to the crystal lattice, but a certain amount of the energy is
accumulated in the electron gas. Therefore, if choosing the initial
conditions for the molecular dynamics simulation, this fact must
be taken into account. The initial conditions (temperature profiles)
can be varied in this case. In addition, the experimental data can be
used to refine the initial conditions. Within the conducted research,
one can make the following two conclusions: the technique proposed
in this work is well-suited to describe the structural changes in
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the surface layers of the material under irradiation and to obtain
more accurate predictions on the structural changes, and the use
of experimental data is recommended as well as a better use
of nonlinear dependence on the temperature of parameters of a
thermal spike model.

e Didyk A.Yu. et al. // J. Suri. Invest.: X-Ray, Synchrotron Neutron
Tech. 2017. No.6. P.16-21.

New calculation schemes and algorithms have been suggested
for solving a parametric self-adjoint elliptic boundary-value problem
with the Dirichlet and/or Neumann type boundary conditions in
a 2D finite domain using a high-accuracy finite element method
(FEM) with rectangular and triangular elements. The programs
complexes implementing the algorithms calculate eigenvalues,
surface eigenfunctions and their first derivatives with respect to
the parameter and the potential matrix elements — the integrals of
the products of surface eigenfunctions and/or their first derivatives
with respect to the parameter which appear when reducing the
multidimensional boundary-value problem to a one-dimensional one
by means of the Kantorovich method. The efficiency of the proposed
calculation schemes and algorithms is demonstrated in benchmark
calculations of the 2D elliptic boundary-value problems describing
quadrupole vibrations in a collective nuclear model.

e Gusev A.A. et al. // RFUR Bull.: Math., Informat., Phys. 2017.
V.25, No. 1. P.36-55.

JINR UNIVERSITY CENTRE

In 2017, more than 400 students of the JINR-based departments
of MSU, MIPT, MEPhI, Dubna University, and the universities of
the Member States — Armenia, Belarus, Kazakhstan, and Russia —
were trained at the JINR University Centre. More than 200 students
were attached to the JINR Laboratories to do their summer training
at the Institute.

163 representatives of Azerbaijan, Belarus, Cuba, the Czech
Republic, Egypt, Poland, Romania, Serbia, Slovakia, and South
Africa participated in three stages of the annual International
Student Practice in JINR Fields of Research.

For 6-8 weeks, in the period from June to October, 49 students
and postgraduates from the universities of Belarus, Bulgaria,
Cuba, Egypt, Kazakhstan, Mexico, Poland, Serbia, Spain, Romania,
Russia, and Ukraine carried out their research projects in the
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laboratories of the Institute within the framework of the Summer
Student Programme.

In 2017, 41 teachers and 10 school-students from Azerbaijan,
Belarus, Bulgaria, Kazakhstan, Moldova, Russia, and Ukraine took
part in the International Scientific Schools for Physics Teachers
held at JINR in summer and at CERN in autumn. The programmes
of the Schools included lectures, formal and informal meetings with
scientists, excursions, discussions, hands-on workshops.

More than 70 students and postgraduates from Armenia, Cuba,
the Czech Republic, Macedonia, Poland, Romania, Russia, Serbia,
Ukraine, the United Kingdom, and the United States participated in
the 8th International Student Summer School “Nuclear Physics —
Science and Applications” held in Brasov, Romania.

At the 7th All-Russian Science Festival NAUKA O+ held in
Moscow, JINR was represented at two exhibition sites reflecting
the fields of research conducted at the Institute. The exhibition
programme included demonstrations of mock-ups, lectures, physics
and chemistry experiments, master classes in robotics, and brain
games.

In Sochi, within the framework of the 19th World Festival
of Youth and Students, an international group of young JINR
staff members represented the flagship project of the Institute —
the NICA Accelerator Complex — and acquainted the guests and
participants of the Festival with the JINR educational programme
and opportunities available for students and postgraduates at the
Institute.

The JINR University Centre participated in the organization
and running of Physics Days; the 6th Robotics Tournament of
the Open Upper-Volga Educational Cyber Network and the 1st
round of regional competitions in the basics of design and robotics;
videoconferences, virtual lectures; popular science lectures; visits
for students, schoolchildren, and teachers from the JINR Member
States and other countries.

GENERAL DATA ON THE NUMBER OF PUBLICATIONS
BY JINR STAFF MEMBERS
(from 23.12.2016 to 17.12.2017)

e Books — 8:

De Florian D., Kazakov D.I. et al. Handbook of LHC Higgs
Cross Sections: 4. Deciphering the Nature of the Higgs Sector:
Report of the LHC Higgs Cross Section Working Group / Eds.:
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D.De Florian, C.Grojean, F.Maltoni, et al. — Geneva: CERN,
2017. — XX, 849 p.: ill. — (CERN; 2017-002-M) (CERN Yellow
Reports: Monographs; V.2/2017). — Bibliogr.: p. 761-849.

Bica I, Balasoiu M., Bunoiu M. Elements of Materials
Technology in DC Plasma. — M.: Technosphera, 2017. — 445 p.:
ill. — Bibliogr.: p.438-445.

Namsrai Kh. Universal Formulas for Calculation of Complicated
Functional Depending Integrals. — Dubna: JINR, 2017. — 209 p. —
Bibliogr.: p. 209.

Solov’ev E. A. The Foundations of Quantum Physics: New
Interpretation and Systematic Application. — Saarbrucken: Lambert
Academic Publ., 2017. — VI, 158 p.: ill. — Bibliogr.: p. 151-158.

Bednyakov V.A., Russakovich N.A. The Joint Institute
for Nuclear Research in Experimental Physics of Elementary
Particles. — Dubna: JINR, 2017. — 75, [2] p.: col. ill. — (JINR;
R1-2017-14). — Bibliogr.: p.53-76. — To the 60th Anniversary of
JINR.

Bogoliubouv N.N., Shirkov D.V. Quantum Fields: Manual. —
4th ed. — M.: URSS, 2017. 393 p.: ill. — (Classic university
manual). — Bibliogr.: p.391-392.

Smorodinsky Ya.A., Filonovich S.R. Temperature / Chief ed.:
S.R.Filonovich. — 5th ed. — M.: URSS, 2017. — 189 p.: ill. —
(Science to Everybody! Masterpieces of science fiction literature.
(Physics); Num. 141).

Uzikov Yu.N. Selected Chapters of Quantum Theory of
Collisions: Manual. — M.: Universitetskaya kniga, 2017. — 258 p.:
ill. — Bibliogr.: p.253-258.

Journal papers — 830

Publications in Proceedings of conferences — 427
Preprints — 64

Abstracts of theses — 13

Total: 1342
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