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TEOPETHYECKA{Y ®U3HNKA

Pa3BUT HOBBIH MOAXOA K TEOPHH HEMepeHOPMHPYEeMbIX B3aHUMO-
neiictBuil. [lonydensr 06001eHHsI YpaBHEHUH PEHOPMTPYIIIbI, MO3-
BOJISIIOIIME CYMMHPOBATh BelylllMe aCHMITOTHKU BO BCeX MOPsiAKax
Teopuu Bo3MmylleHnd. HalineHo ynbTpacduoseToBoe MoBefeHUEe psfia
CYNepCHMMETPHUHBIX KaJWOPOBOUHBIX MoJeJeldl KBAaHTOBOH TeOpUH
noJisl.

o Kazakov D.I., Borlakov A.T., Tolkachev D. M., Viasenko D.E. //

Phys. Rev. D. 2018. V.97. P. 125008.
e Kazakov D.I. // Phys. Lett. B. 2018. V.786. P. 327.

B pamkax mporpaMmbl MO H3y4YeHHIO CBOHCTB CaMBIX TSIXKEJbIX
silep 3apsiiOBble U MacCOBBIE paclpelesieHHs MPOLYKTOB, BO3HHKAIO-
IMX B pe3y/bTaTe CIOHTAHHOTO W BBIHYXKIEHHOTO JeJIeHHs YeTHO-
YEeTHBIX flep 254-260,264 258264 262-266Rf U3YyYeHBl C MTOMO-
IO CTAaTUCTHUYECKOH MOJENH TOYKH pa3pbiBa. PesysbTaThl pacue-
TOB COIOCTABJIEHBl C UMEIOLUIMMHUCS JKCIIEPUMEHTAbHBIMH TaHHBIMH
(cM. pucyHOK). B oTiiMune oT 3KCrepUMEHTasbHBIX JaHHBIX pacCui-
TAaHHOe MaccoBoe pacrpenesenve aasd 2>°Fm(s.f.) mopasutenbHo no-
X0Ke Ha 9KCIepHMeHTanbHOe pacrpenenenue aas 22/ Fm(s.f.). Mame-
HeHHe (DOPMBI 3apSiIOBOTO pacrpelesieHHs ¢ YBeJHUeHHeM H30CIHHA
¥ 9HEPTHH BO30YKAEHHS MPOUCXOAUT MOCTENEeHHO U aHAJOTMYHO U3-
MeHEHHIO MacCOBOTO pacrpene/eHus, Ho Mennennee. Jlas 294Fm (un-
pyuupoBaHHoe fenenue), 22 Fm(ngy,, f) u 20Fm(s.i.) Brepesle mpes-
CKa3aHa HeOXHIAHHAsl pasHHLA MexIy (GopMaMH (CUMMeTpHUYHast
WJIM aCUMMeTpHUHast) 3apsiloBOr0 ¥ MaccoBoro pacnpeneneHui. [Ipu
HEKOTOPOH KPHUTHUECKOH HEpruu Bo30OYKIEeHHs MPOLEMOHCTPHUPOBA-
HO HacblllleHHe CUMMETPUUHOH KOMIIOHEHTbI 3apsiI0BbIX U MAaCCOBBIX
BoixonoB. Jna pensimuxcs spep Fm u No mpenckasaHbl mepexofsl
OT aCHMMETPHUYHOTrO K CHMMETPUYHOMY MacCOBOMY pacrpee/eHHIO.

e Pasca H., Andreev A. V., Adamian G. G., Antonenko N.V. // Phys.

Rev. C. 2018. V.97. P.034621.
o Pasca H., Andreev A. V., Adamian G.G., Antonenko N.V. // Nucl.
Phys. A. 2018. V.969. P.226.
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PaccunTanHble MaccoBble pacrpeneseHusi (CIUIOMIHbIE JMHUU) [Js CIIOH-

tanHoro (E* =0 M»sB, 1-it cronbeu) u BoiHYyXAeHHOro (E* = 15 M3B,

3-ii cronben) nenmenus samep 20+206:258.260.264Fm 3 rakxke BEI3BBAHHOTO

TEMJIOBBIMH HedTpoHamu (E* ~ 6,3 MsB, 2-it cronben) neneHusi saep

253,255,257,259.263 F - Toukamu 0603HaYeHbl HMEIOIIHeCs KCIIepUMeHTaTbHEIe
JlaHHbIE
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CyG6rapMOHHUECKHE JIECTHUUHBIE CTPYKTYPbl B PA3JHUHBIX YacTAX BOJBT-
aMIlepHOl Xapaktepuctuku S/F/S-nepexona mnpu (heppoMarHuTHOM pe3o-
HaHce

HccnenoBaHo BansiHME CBSI3W MEXAY CBEPXMPOBOASILIUM TOKOM
M HaMarHM4eHHOCTbIO B 12K03e()COHOBCKOM Ilepexoie CBepXIIpPOBO.-
HUK—(eppoMarHeTUK—CBEPXIPOBOAHUK B LIUPKYJSIPHO MOJSPH30BaH-
HOM MarHutHoMm moJie. [IponeMoHCcTpUpoBaHa BO3MOXKHOCTb IPOSIB-
JleHHs1 (eppOMarHUTHOTO pe30HaHCAa Ha YacTOTHOHM 3aBHUCHMOCTH
aMIJIMTYAbl HAMarHW4eHHOCTH U CpefHeH KPUTUYECKOH MJOTHOCTH
Toka. Ha BoJIbT-aMnepHBIX XapaKTepUCTUKAxX OOHapy»KeHbl cy6rap-
MOHHUYECKHeE JIECTHUYHbIE CTPYKTYPbl, 00YCJ0OBNEHHbIE BJAUSHUEM OU-
HaMHUKW HaMarHM4YeHHOCTH Ha pa3HoCTb (a3 B [K03e(hCOHOBCKOM
nepexone. Cy6rapMoHHUecKHe JIECTHUYHbIE CTPYKTYPBl MOTYT OBITb
UCIOJIb30BAHbI [J/151 PerucTpallu MaHOpPaHOBCKHUX COCTOSIHUH B II2KO-
3e()COHOBCKUX HAHOCTPYKTYpax.

e Nashaat M., Botha A.E., Shukrinov Yu. M. // Phys. Rev. B. 2018.
V.97. P.224514.

Hccenenosana wmHorouactuuHass SU(2|1) cynepcuMMeTpuyHas
KBAaHTOBAasi MeXaHHKa C JOMOJHUTEJbHBIMH MOJyIHMHAMHYECKUMH
CIIHHOBBIMU CTeNeHssMH cB0OOIbl. B wactHocTH, nana N = 4 cymep-
CHMMeTpHu3alusl KBaHTOBOH cruHoBo# U(2) mopmenu Kanomxkepo-
Mosepa ¢ BHYTPEHHMM MacCCOBBIM [ApaMeTPOM, [OSBJ/ISIOLIUMCS
M3 LEHTPaJbHOr0 pacumperusi cymnepanredpsl su(2|1). Tlosanas
cucrema ponyckaer SU(2|1) koBapuaHTHOe pasielsieHHe Ha CEKTOP
LeHTpa Macc M (haKTop IO ITOMY CeKTOpy. BbiBeleHbl sIBHbIE
BbIPaKeHHUs IJIs1 KJaccuieckux M KBaHTOBBIX SU(2|1) renepatopos
B 00OMX CeKTOpax, a TaKxe [Jsl MOJHOH cucTeMbl. OmnpepeseHsl
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COOTBETCTBYIOLLME SHepreTHUeCKHe CIIeKTPbl, BbIPOXKIEHUST U HaOOPh
(hU3UYECKUX COCTOSIHUH.

e Fedoruk S., Ivanov E., Lechtenfeld O., Sidorov S. // JHEP. 2018.
V. 1804. P.043; arXiv:1801.00206 [hep-th].

HccnenoBana yCTOHYMBOCTD pEIIeHWH TPETHEro CEMEHCTBA s
TUOPUIHBIX KOMIAKTHBIX 3Be3[] C KBAPKOBHIM SIIPOM, COOTBETCTBYIO-
IIUX BO3HUKHOBEHHIO BBICOKOMACCHBHBIX OJIM3HELOB, [0 OTHOLIEHHIO
K pasMsirdeHHIo (pa3oBoro nepexona C MNOMOLIbIO KOHCTPYKLUH, UMU-
TUpyoLeld 3PDeKTh «MaKAPOHHBIX» CTPYKTYP B CMeLUaHHOH (hase.
PaccmoTpen mapameTpu3oBaHHBIE KJace THOPUIHBIX MOAeJEH ypas-
HEHHUSl COCTOSIHUS Ha OCHOBE PeJIITHBUCTCKOH MOJEJH CPeHEro MoJs
KakK /s afpOHHOH, TaK W JJs KBapKOBOU (a3 BemiecTBa. HatimeHo
3HayeHHe OTHOCHUTEJIbHOTO 100aBOUHOTO NaBJjeHHsi oKoJao 6%, npu
KOTOPOM McCYe3aeT pelleHHe, COOTBETCTBYIOLee TPEeTbeMY CeMeHCTBY
KOMIAaKTHBIX 3Be3A. [lokaszaHo, uTo no KpaiiHeli Mepe GoJiee TsixKesnas
3Be3[a U3 3apernCTPUPOBAHHOIO CJAHMSIHHS Napbl HEUTPOHHBIX 3Be3[
GW170817 wmorna ObITb UYJEHOM TPETbEro ceMeHcTBAa TMOPUIHBIX
3Be3.

e Ayriyan A. et al. // Phys. Rev. C. 2018. V.97. P.045802.

IKCIIEPUMEHTAJIBHAY ®U3UKA

Puszuka yacTuig

[pynnoit OWAH, yuactytoweit B npoekre NA62, ony6JuKo-
BaHa 3aKJ/IOUUTEJbHAs CTaTbhsl MO pe3yJbTaTaM aHajlM3a paHee He
Habmonaserocs pexkoro pacnaga K+ — ntnlete™. Pesynbratsl
ocHoBaubl Ha 1,7-10'! pacnanax sapskeHHBIX KaOHOB, 3aperHCTpH-
poBaHHbIX B 2003-2004 rr. B s3xcnepumente NA48/2. Mccenenosanue
otoOpanHbix 4919 Kanaunatos ¢ ¢poHoMm Ha ypoBHe 4,9 % M03BOJIHIO
OTpeNesUTh MapluasbHy0 WHPHHY pacnaga BR = (4,24 +0,14) x
x 1078, M3yueHne KuMHeMaTHUyeCcKoro npocTpaHCTBAa pacrajga MoKa-
3bIBAaeT HaJM4yMe BKJaJa, 3aBUCHUMOrO OT CTPYKTYpbl KaoHa, COBIa-
JAIOLLero ¢ NpeickasaHusMHU KHPaJbHOU TEOPUH BO3MYLUEHHUH.

e Batley J.R. et al. (NA48/2 Collab.). First Observation and Study
of the K* — n*r%% e~ Decay // Phys. Lett. B (in press);
arXiv:1809.02873 [hep-ex].

[Tpu cymectBenHom BkJaage rpynnel OUSHM B pamkax sKcre-
pumenta NA64 B LIEPH, nocpsilieHHOro MOWCKY HOBOH (DU3MKH,
obpabortanel U ony6aukoBaHbl gaHHble 2016 u 2017 rr. mo moucky
TeMHOro ¢ortoHa ¢ maccoil MeHee 1| ['3B; cymmaphnasi crarucruxa

6



coctaBuia ~ 10! coBwITHil; KAHIMAATOB HAa CHIHAJ, OTBEYAIOIIMl
curHarype temHoro ¢otoHa, He o6HapykeHo. Ceanc 2017 r. yacTuy-
HO OblJI TIOCBSIIIEH MOKCKY TeMHoro ¢ortona A’ ¢ maccoit 16,7 M3B,
CYILLeCTBOBAHHE KOTOPOTO MOIJIO Obl OOBSICHUTH PE3yJbTaThl MO aHO-
Ma/bHOMY POXKIeHHI0 ete™-map B pacrnaje Bo30yXKIEHHOrO COCTO-
auus SBe* B craGu/bHOe, ToJydeHHble B 3Kcrmepumente ATOMKI.
Briio Habpano 5,4 - 1010 coGbiTHii; rumoTeTHUECKHE GO30H He ObLI
oOHapy»KeH; TOJy4yeHHble NaHHBIE MO3BOJIMJN CYIIECTBEHHO YBEJIH-
YUTh OTPaHWYEHHEe Ha BEPOSITHOCTb €ro POXKAEHHS, NOMOJHHUB pe-
3yJIbTATBl IPYTUX HUCCJENOBATEIbCKUX TPYIIL.

e Banerjee D. et al. (NA64 Collab.). Search for Vector Mediator of
Dark Matter Production in Invisible Decay Mode // Phys. Rev. D.
2018. V.97. P.072002.

e Banerjee D. et al. (NA64 Collab.). Search for a Hypothetical
16 MeV Gauge Boson and Dark Photons in the NA64 Experiment
at CERN // Phys. Rev. Lett. 2018. V. 120. P.231802.

B 2018 r. Ha o3epe baiikan ycTaHOBJIeH TPeTHH KJacTep IJy-
6oKoBOIHOTO MoJHOMaclITabHoro Teseckona Baikal-GVD. Baiikaib-
CKHH HEHUTPUHHBIH TeJiecKon sBjseTcs KpynHeHmwnM B CeBepHOM
NOJNyLWApUA U OJHUM K3 TPeX KPYNHeHIUX N0 3(p(PeKTUBHOHU IMJO-
magd U o6beMy s HaOJIONEHUS] MPUPOAHBIX TOTOKOB HEHTPHHO.
B HacTrosiiee BpeMsi 1eTeKTOp COCTOUT U3 864 ONTHUECKHUX MOLYJEH,
pacroJ/ioKeHHbIX Ha 24 BepTHKANbHBIX THPJSHAAX (8 THPJSHI B Kax-
IoM KjacTepe) Ha riaybune ot 750 no 1250 M. ddhdeKTHBHBIN 06beM
riay6okoBopHoro aerekropa GVD-2018 nnis perucrpanuu Kackam-
HBIX COOBITHE cocTaBaseT 0,16 KM3, uTo Mo3BOJAET PErHCTPHPOBATE
MOTOK acTPO(PU3UUECKUX HEUTPUHO CBEPXBBICOKHUX 3HEPTHUH, cousme-
PUMBIH C TIOTOKOM, 3aperHcTpUpoBaHHbIM B 3KcrepumeHTe IceCube.
B teuenue 2018 r. ycraHOBKa paboTasa Kak B peKHMe CTaHAaPTHOTO
Habopa DaHHBIX, TAK U B CIIELlMaJbHBIX TECTOBBIX pekhMax. [IpoBo-
IUJICS aHAJIU3 NAHHBIX, HaKOMIeHHbIX B TedeHue 2016-2017 rr. Buia

MoJlyueH Mpefes Ha MOTOK HEHUTPHUHO OT COOBITHSI TPaBUTaLlMOHHOM
BosiHEl GW170817.

e Avrorin A.D. et al. (Baikal Collab.). Search for High-Energy
Neutrinos from GW 170817 with Baikal-GVD Neutrino Telescope //
Pis’'ma v ZhETF. 2018. V. 108(12). P.803-804.

e Avrorin A.D. et al. (Baikal Collab.). Baikal-GVD — Neutrino
Telescope of the Next Generation // Bulletin of the Russian
Academy of Sciences. 2018 (in press).

e Avrorin A.D. et al. Data Management and Processing System for
the Baikal-GVD Telescope // PoS(ICRC2017). 2018. P. 1046.



Heiitpunnbiii netektop DANSS, cosnanubiéi dusnkamu OWAU
coBMecTHO co crneunanuctamu UTOP (MockBa) U yCcTaHOBJIEHHbIH
Ha Kamununckoit ADC, ucnpaBHo peructpupyet okoso 4000 peak-
TOPHBIX aHTHHEHTPUHO B CYTKU MpH (hoHe, He mpeBbilaoueM 2-3 %
(Ha ceroiHs Jyulllee B MHUpe 3HaUeHUe).

B 2018 r. 3aBepiuieH aHa M3 MepPBOH YacTH ISKCIEPUMEHTAJb-
HbIX NaHHBIX, Ha OCHOBE KOTOPOTO MOJyueHO Haubojee CTPOroe Mo-
JeIbHO-He3aBUCHMOe OrpaHHUeHHe Ha CyLIeCTBOBaHHWE CTEPUJIbHBIX
HelTprHO. Habop NaHHBIX U MX JeTajbHBIE aHaJU3 MPOLOJ/LKAITCS.

o Alekseev [. et al. Search for Sterile Neutrinos at the
DANSS Experiment // Phys. Lett. B. 2018. V.787. P.56-63;
arXiv:1804.04046 [hep-ex].

Yuennble Kosnnabopauuu Borexino mpenctaBuaM pesysbTaThl Hau-
6osiee TMOJHOTO HAa CerofHsl aHa/ju3a IMOTOKOB HEHTPUHO, COIMpO-
BOXK/JAIOIINX TepMosiaepHble mpoueccsl BHyTpH Cosnua. TouHocTb
U3MepeHHsl MoToka OepuiliveBbIX HeHTpuHO oT CoJsHLIA COCTaBHJA
pekopaHble 2,7 %, 4To B ABa pas3a Jydlle, YeM CYLIECTBYHOLIHe
TeopeTHuecKre mnpenckazanus. CurHajn ot peakuud pep Ha CosHIe
BIIEPBblEe 3apPerMCTPUPOBAH HA YPOBHE NOCTOBEPHOCTH, T03BOJISAIO-
[eM TOBOPHUTb O HAaJeKHOM MOIATBEP:KAEHHH MNPOTeKaHHs NaHHOH
peakuuy BHyTpu Cosnua. HefiTpuno us peaxuuu Ha °B (60pHble
HEeHTPHUHO) U3MepeHbI MPH HHU3KOM dHepreTHdyeckoM mopore 3,2 MsB,
HEeIOCTYNHOM APYTHM HEHTPUHHBIM AeTeKTopaM. Bricokasi TOYHOCTh
U3MepeHUH MOTOKA pp-HEHTPUHO MO3BOJIMJA BIIEPBBIE 3KCIEPHMEH-
TaJIbHO YTOUHHUTD JeTa/lH TepPMOsIePHBIX MpoleccoB BHYTpH CosHLA.
CpaBHeHMe 3apeTrHCTPUPOBAHHBIX HEUTPHHHBIX CUTHAJNOB B JETeK-
TOpe C TNpeACKa3aHUsIMK cTaHAapTHOH Monesan CoJHLA OfHO3HAYHO
yKa3blBaeT Ha CYIECTBOBAHHE MePEeXOAHOH 30HBI B 06/1aCTH HU3KHX
SHEPrUd MexXAy ABYMs pe:KMMaMH HEHTPHUHHBIX OCLMJIISALHUH, Npen-
CKa3blBaeMbIX MexaHH3MoM MuxeeBa—CmupHOoBa—Bosbdenireiina.
Taxum o6pasom, pesynbraThl Borexino HesaBucumo, 6e3 mpuBJede-
HUSl JI@aHHBIX APYTHX 3KCIIEPUMEHTOB, MOATBEPKAAIOT TEOPETHUECKH
NpelCcKa3blBaeMbIH TepPexol MeXAY «BaKyYMHBIM» PEXHMOM OCLHJI-
JSIUHA U OCUMJISILUSIMU B BEILECTBE.

e Borexino Collab. Comprehensive Measurement of pp-Chain Solar
Neutrinos // Nature. 2018. V.562. P.505-510.

Ousukamu OUAUN B sxcnepumente COMPASS (LUEPH) 6bina
MHUIMHAPOBAHA MPOTrpaMMa MOHCKA HOBOTO BO3MOXKHOT'O MeXaHH3Ma
POXKIEHUS 3K30THUECKMX 4YapMOHHeB — (OTOPOXKIAEHHS Ha sifep-
HOU wmuiieHH. B pesynbrare moucka X (3872) co craTHcTHYeCKOH
3HAUUMOCTbIO B 4,10 B CreKkTpe MHBAPUAHTHBIX MacC MOACHCTEMBI
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J/hnt T KOHEUHOro COCTOSIHHMSI ObLI OOHAPYXKEH CHIHaJ YacTH-
Ibl, Macca M LIMPHHA KOTOPOH COIIACyHOTCS C OXHAAEMbIMH JIs
X (3872). [eranbHblil aHaiM3 KUHEMAaTHKH pacrnana HaOJofaeMou
YaCTHIBI NT0KA3aJl M0JHOEe HECOOTBETCTBHE XOPOLIO H3BECTHOH KHUHe-
MaTHKe pacraza X (3872). dto HeoXunaHHOe HAOJIONEHHE TT03BOJIH-
JIO TIPe/IOJIOXKHTb, YTO, BO3MOXHO, OGHapyKeHHbIH CHTHa/ NpHHAJL-
JIEXXKHUT HOBOH 4YacTHle, mosyduBiueii HasaHue X (3872), koropas
siBJIsieTcsl yacTulei-naprHepoM X (3872), umeet GIU3KyH Maccy, HO
otandaercss oT X (3872) naGopom kBaHTOBBIX uuces. CyliecTBoBa-
HHUe TaKOH 4YacTHIBI-AapTHepPa IMPEeACKa3bIBAETCS HEKOTOPBIMU TeO-
peTHuecKMMH MOAeJsiMH, omucbiBalolUMU X (3872) Kak cocTosiHUe
M3 JIByX KBapKOB M JIByX aHTHKBAaPKOB, TECHO CB3aHHOE CHJbHBIM
B3auMojielicTBHeM (TeTpakBapk). Macca HoBoro coctosiHus X (3872)
paBHa (3860,1 + 10,0) M>5B/c?, Gpeiit-BUrHepoBCKas LIMPHHA C Be-
positHocThio 90 % coctasaser menee 51 MaB/c?.

e Aghasyan M. et al. Search for Muoproduction of X(3872) at
COMPASS and Indication of a New State X (3872) // Phys. Lett.
B. 2018. V.783. P.334.

Pusnka TAKeJbIX NOHOB BbICOKUX HEPTUH

B 2018 r. konna6opauuss BM@N nposesia nepBbiii ceanc 1o ¢u-
3UYeCKOH MporpaMMe JKCIepUMeHTa. DblJIo 3aperucTpupoBaHo Gosee
2 MJIH cOOBITUH BO B3aWMOAEHCTBUHM My4yKa MOHOB YI/epona ¢ Hep-
rueit 4 I'sB/c Ha HYKJIOH ¢ »KMIKOBOILOPOAHOH MHILIEHbIO B paMKax
peasiv3alid TPOrPaMMbl HCCJEIOBAHWH KOPOTKOMEHUCTBYIOIIUX KOp-
pesisiiui, BeleTcs aHaNnu3 JaHHBIX.

Kpome Toro, kosnabopauuss BM@N 3apeructpupoBana Mmoutu
200 MsiH CcoOBITHH Ha MyuyKax HWOHOB aproHa W KPUITOHA C KHHe-
THUeckoi sHepruedt 3,2 u 2,3 (2,9) AT'sB coorBercrBenHo. Llenbio
H3MepeHHH OblI0 W3yueHHe MPOLeCCOB POXKIEHHS TUIIEPOHOB, CTPaH-
HbIX Me30HOB, ()PAarMEHTOB JIETKHUX Silep ¥ MYJbTH(OTOHHBIX COCTO-
SIHUH B HEYNPYTUX B3auMoIeHCcTBUSX Ha sipepHbiX MumieHsx (Al, Cu,
Sn, Pb).

e Kapishin M. (for the BM@N Collab.). Studies of Baryonic Matter
at BM@N (JINR) // Quark Matter Conf. 2018, Venezia, Italy,
14-19 May 2018.

e Pokatashkin G. et al. Hyperons at the BM@N Experiment: First

Results // The 24th Intern. Baldin Seminar, Dubna, 17-22 Sept.
2018.

e Gornaya Yu. Analysis of Data from C-A and Ar-A Collisions at
the BM@N Experiment // ICCPA-2018 Conf., Moscow, Oct. 2018.
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[pynna OUAH, yuactBywowas B skcrepumente ALICE, wuccie-
noBasa hpeMTocKonudeckue Koppeasuuu nap KK~ B Pb-Pb-crosk-
HoBeHHUsX npu sHepruu LHC 2,76 TsB. Beiin nonydens dpemTocko-
nUuecKHe paauychl U U3BJedeHa macca pesoHaHca [p(980). C wc-
MOJIb30BaHHEM HOBOTO (PHUTA, MPeNJIOKEHHOT0 AYOHEHCKOH TPYIIIOH,
nosyueHo 3HadeHue wupuHbl fo (7,0 +2,2) MsB, cornacyworeecs
¢ pesysabratom KoJjmnadopaiuu BESIIT ((9,5 4 1,1) MaB). Takoe 3Ha-
YyeHHe LIMPUHBI, B TPU pas3a MeHbILEe CPEIHEro, MoJy4eHHOro B pas-
HBIX 39KCIIePHMEHTax, JOCTATOYHO AKTMBHO OOCYXIaeTcs C TOYKH
3peHHsl BKJaJa BO3MOXKHbBIX MEeXaHHU3MOB.

Pesyabrathl 6blM 10J0KeHB Ha XX paboueM coBewannd GDRE
(Hanr, ®panuus, 2018).

PusnKa TAKeEJbIX UOHOB HU3KUX IHEPTrUu

B 2018 r. BhIMO/IHEHbl MepBble 3KCIEPUMEHTbHl Ha pajauoak-
TUBHBIX [MYyuYKaX, IOJYYeHHbIX Ha HOBOM (pparMeHT-cernaparope
ACCULINNA-2. Cenaparop Obl1 MOCTPOEH COBMECTHO C (ppaHLly3-
ckoil Komnanuvedt SIGMAPHI u ycraHoBseH Ha JIMHHM NEPBHYHOTO
nydka yckoputens ¥Y-400M B JIAP OUSM. B uactHoctH, Obla
NPOBeJleH MePBBIH ONBIT MO0 IOUCKY CBEPXHEHUTPOHOU3OBITOUHOTO
aapa 'H B peakuun SHe(d,>He)’H — t + 4n ma mnyuxe °He
(25 M3B/nyknon) ¢ perucrpauueii *He u tputoHos. Ilo pesyin-
TaTaM 00pabOTKH NAHHBIX OyHeT MPUHATO pelleHHe O NaJjbHeHIIeM
Pa3BUTHH METOHA W INPOBeNeHHH GoJsiee NJHUTEJbHOIO KCIIEPUMEHTa
C perucTpanueil Bcex NMPOLYKTOB PEaKIHH.

e Fomichev A.S. et al. The ACCULINNA-2 Project: The Physics
Case and Technical Challenges // Eur. Phys. J. A. 2018. V.54.
P.97.

HeliTpoHHasa saaepHas (pu3nKa

Ha ucrounuke pesonHancHeix HelTpoHoB MPEH mnposemen skc-
MepUMEHT 110 M3YYeHHUID BO3MOXKHOCTH OTpeleieHUsl COlepKaHHusi
nananagdsi B 3JeMeHTaxX ABUrartesedl pakeTel-HocuTenst «[IpoTon».
B pa6ore ncrnosb3oBaiuch aABa 00pasiia (37eMeHThl IBUTaTeIsl) pHU-
OJM3UTENBbHO OAMHAKOBOH Macchl (okosio 60 r), mpenocTaBieHHbIE
«PockocMocoM», OfMH COfepXKAaILMU Nasnnagui, npyrod 6e3 mnasna-
JUsi, a Tak»Ke CTaHJIAPTHBIM oOpasell M3 YHUCTOTO MaJlajfids Maccoi
5r. B pesynbrate usaMepeHusi OblIO MPOAEMOHCTPUPOBAHO HajWuMe
XapaKTepHBbIX Pe30HAHCOB B 00paslle, coaepxkalleM najnnandid. Mac-
ca oOHapyXeHHOro mnajnagus coctaBaser (99+7) Mr Ha ypoBHe

10



Counts
3500 ¢ 5
3000
2500 £ )
2000 _ "— Sample without Pd, t =44 h
1500 -~ Sample with Pd, ¢t = 45 h
1000 - Pd-foil (5g),t=1h
500
8§ 9 10 11 12 13 14 15 16 17 18

E,, eV

a) Hccnenyembie o6pasiibl (a/ieMeHTH ABUrate/isi); nudpoi «1» nomeyeH o6-
pasell, coiepKaiiuil nannanuit. 6) dparmeHTs BPEMSATPOJETHBIX CIIEKTPOB
LJIs1 HccyielyeMbiX 06pasLoB, a Takke AJst 06pasia W3 YUCTOro MaJsjains

Maccel obpasua 60 r. Takum o6pa3oM, UyBCTBUTENBHOCTb MeTOAA
cocTaBJsieT ~ 2 Mr/T.

e Grozdanov D.N., Fedorov N.A., Aliev F.A., Bystritsky V.M.,
Kopatch Yu.N., Ruskov I.N., Sedyshev P.V., Skoy V.R., Shve-
tsov V.N., Baraev A.V. Kologov A.V. Elemental Analysis
of Engine Parts of the Proton Rocket Carrier with Resonance
Neutrons // Phys. Part. Nucl. Lett. 2018. V. 15(5). P.537;
doi.org/10.1134/S1547477118050102.

3aBepiieH  aHalM3  JA@HHBIX M3  M3MepPeHHH  peakuui
Mg(n, )?’Ne B natu ToYKax B 06/1aCTH 3HAUYEHHE SHEpPruM Heii-
TpoHoB 4,0-6,0 M3B. Pesynbrarel Mo3BOJSIOT MOJYYUTH (DYHKIHIO
BO3GyKIeHUs s peakumit 2°Mg(n, a)?’Ne u 2’Mg(n, ap)?’Ne.
CorslacHO MPUHLHMMY [JeTajbHOrO 0OajaHca 3TH AaHHble MOTYT
nath uH(opMauuw o peakuud 22Ne(a,n)?’ Mg, KoTopas sB/seTcs
OIHHM H3 OCHOBHBIX HCTOYHHKOB HEHTPOHOB B acTPO(hH3UUECKOM

11
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Ceuenne peakuuu 2>Mg(n, a)?*Ne B cpaBHEHHH C MMEIOIIMMHCS IKCIepH-
MeHTaJIbHbIMHM NaHHbIMH, 6UOJIHOTEKaMU U pacyeTamu mo Talys-1.8
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Ceuenue peakuun 2>Mg(n, ap)?>Ne B cpaBHEHHH ¢ UMEIOLIMMHCS SKCIEPH-
MeHTaJbHbIMHM TaHHbIMH, 6UOJHOTEKaMU U pacyeTaMu no Talys-1.8

s-mpouiecce. Pe3ysnbTaTel CpaBHEHBl C HMEIOLIMMHUCS 3SKCIIEPUMEH-
TaJbHbIMH JAaHHBIMH, OHMONHOTEKaMU U pacuetamu no Talys-1.8.
e Gledenov Yu. M., Sedysheva M. V., Khuukhenkhuu G., Bai Huai-
yong, Jiang Haoyu, Lu Yi, Cui Zengqi, Chen lJinxiang, Zhang
Guohui. Measurement of the Cross Sections of the 2 Mg(n, a)**Ne

Reaction in the 4-6 MeV Region // Phys. Rev. C. 2018. V.98.
P.034605.

Pusnka KOHACHCHUPOBAHHBIX Cpe

B YCJIOBUAX BO3eHUCTBUST BBICOKHUX TeMnepatyp u JlaBJleHUH CHH-
Te3MpoBaHa HOBasA IEPOBCKHUTHAA q)asa IpoCTOrO 6I/IHapHOFO OKCH-

12
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HeiiTpoHHble NH(PAKLIKOHHBIE CIEKTPH (C/I€Ba) ¥ CHMMETPHSI MOIYJIUPO-
BaHHBIX MarHUTHBIX CTPYKTYp (crmpaBa) okcuaa MngOs

na MnoOs. YHHKanbHOCTb 3TOTO MaTepuasja COCTOMT B TOM, UTO
B no3uuusix A u B neposckutHo#t ctpyktypel (ABOj3) pacnosara-
I0TCSl ONHOMMEHHble MarHWTHble HOHbl MapraHua. [IpoBemeHo KoM-
TJIEKCHOE HCC/Ie]OBaHUE CTPYKTYPHBIX, MArHUTHBIX M CETHETO3JIeK-
TPUUECKHUX CBOHCTB [AHHOIO MaTepHasa. YCTAHOBJEHO CYLIECTBO-
BaHHWe JIByX CJOXKHBIX MOLYJHPOBAHHBIX aHTH(EPPOMArHUTHBIX (a3
(Tnvi = 100 K, Tno ~ 50 K), u ompeneseHa UX MarHUTHasi CTpyK-
Typa. B HecopasmepHoii Hu3koTeMnepaTypHoii AP M-dase Hab00a-
JIUCh TIOSIBJIEHHWE CIHH-WHAYLIUPOBAHHOHW CIIOHTAHHOH CErHeTO3JIeK-
TPUUECKOH MOJISIPU3aLHUU U MarHUTOJEKTPUUECKUH 3(PDeKT.

e Cong J., Zhai K., Chai Y., Shang D., Khalyavin D.D., John-
son R.D., Kozlenko D.P., Kichanov S.E., Abakumov A.M., Tsir-
lin A.A., Dubrovinsky L., Xu X., Sheng Z., Ovsyannikov S.V.,
Sun Y. Spin-Induced Multiferroicity in the Binary Perovskite Man-
ganite MnyOs // Nat. Commun. 2018. V. 9. P.2996.

MeTonaMu MaJoyr/0BOro paccesiHusl HEHTPOHOB W IMOJSPHU3ALIHU-
OHHOM MHMKPOCKOIHH HMCCJEN0BAHBl OCOOEHHOCTH arperauny HaHOYa-
CTHL a/JMa3a B KOMIIO3UTAaX Ha OCHOBE HeMaTHYECKHX XKHUAKHX KpH-
cranioB. [lokazaHo, 4To, Kak M UCXOJHble HUCIIOJb3yeMble B CHHTe3e
BOJIHble [HCIEePCHH HaHOa/Ma30B, KOMIIO3UTHasl cuUcTeMa oOsanaer
MHOTOYpPOBHEBOH CTpyKTypoil. HaHoanmasbl co6paHbl Bo ¢paKTafb-
Hble KJIaCTephl C Pa3MEPHOCTBIO 2, CyLIeCTBEHHO MeHbIleH, UeM B HC-
XOIHBIX AHcrepcusax (pasmepHocTb 2,3). Kmactepel BXogsiT B cocTaB
KBa3UJMHEHHBIX arperaToB, ClOCOOHBIX 00pa30BEIBATb HENPEPHIBHYIO
CeTKy NpH KoHUeHTpauusx ot 1 mac. %. JlonoJHUTeIbHO pacCMOTPeH

13



100

10

I(g), cm!

0.1

CTpyKTypHasi OpraHU3alus KUAKOKPUCTANINYECKOH CYClIeH3HH ¢ HaHoas-

ma3aMu. [lokasaHbl pe3y/bTaThl, MOJydYeHHbIE METOAOM IMOJISIPH3ALUOHHOMH

MHKDPOCKOTIHU (BBEPXY), MaJIOYIJIOBOTO paccestHHst HEHTPOHOB (BHU3Y cJle-

Ba), U CXeMaTHyeckoe H300paxeHHe GOPMUPYEMbIX KJIaCTEPOB M arperatos
(BHHU3Y cmpaBa)

BOIIPOC O BJIUAHHHK TOJILLIHHBI CJ104 }KI/ID,KOKpI/ICTaJ'IJII/I‘-IeCKOﬁ CyCII€H-
3HWHU Ha Mpolecc arperauyu.

e Tomylko S. V., Tomchuk O.V., lvankov O.1., Ryukhtin V. V., Bu-
lavin L. A., Avdeev M. V. Multilevel Structure of Diamond Nano-
particles — Liquid Crystal Composites // Materials Today: Proc.
2018 (submitted).

B corpynuuyectBe ¢ MHctutytom obueit ¢pusuku PAH B OUSAU
TOJTyueHbl Pe3y/bTaTbl, KOTOPble BIEPBHIE NEMOHCTPUPYIOT BO3MOXK-
HOCTH peructpauuu BblcOKOKOHTpacTHbIX KAPC-curhasnoB or Mo-
JIEKYJI-PENopTepoB THOHUTPOOeH30iHOH KucaoTel (TNB), nmmo6u-
JIU30BAHHBIX K 30JI0TbIM HAaHOYACTHLAM, OCAaXKIEHHbIM Ha TMOBepX-
HOCTb HOBBIX M/1a3MOHHO-aKTHBHBIX MeTaMaTepuaJsoB Ha OCHOBE Ha-
HOCTPYKTYPUPOBAHHOH (DAceTOUHOH MOBEPXHOCTH NHU3JIEKTPHUUYECKOH
nneHkd CeOy, Hanbl1eHHOH Ha Al-mogcioe.

[IpoctpancTBenHoe pacnpenenenne KAPC-curnana ngs He Mo-
IU(DULIUPOBAHHON MOJIEKyJaMH-aHAJIUTaAMH MJa3MOHHOH TOBEPXHO-
CTH MOIJIOXKH PerHCTPUPOBaNOCh Ha JBYX AJHHAX BOJH HaKauyKH:
Ap =932 n 900 um. BribpaHHble 3HaueHHs A, COOTBETCTBYIOT pa-
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[TpoctpancTBenHoe pacnpenenenrie KAPC-curnana s HeMogu(HIHPOBaH-
HbiXx Au-NPs Ha nosepxHocts meHkd CeOg pasmepamu 40 x 40 MKM

MaHOBCKMM ciBuraM 1,333 cM~! (pe3oHaHCHOMY ¢ OIHHMM M3 paMaH-
akTHBHBIX epexonos TNB) u 1,714 cm~! (nepesonancHoMy nepexo-
ny). MccnenoBanus mokasasiv, 4To NMPH paMaH-pe30HaHCHOM Jla3ep-
HoMm Bo36yxaeHun TNB/Au-NP-konbioratoB uHreHcuBHbie KAPC-
CHUTHAJIBl MOTYT I'€HepHpPOBATbhCS TPU Ja3€PHBIX MOILIHOCTSIX, He TpHU-
BOASIILMUX K pa3pylleHHI0 KOHDBIOTATOB.

e Arzumanyan G. M., Mamatkulov K. Z., Smirnov V. V., Fabelin-
sky V.I. et al. Surface-Enhanced Micro-CARS Mapping of a
Nanostructured Cerium Dioxide/Aluminum Film Surface with Gold
Nanoparticle-Bound Organic Molecules // J. Raman Spectroscopy.
2018. V.49(7). P.1145-1154.

PAIJUAIIMOHHBIE H PATHUOBHUOJIOTUYECKHUE
HCCJIEJOBAHUA

PaspaboTraH mpuUHIMNIHAIBHO HOBBIH METO[ TIOBBIIIEHUS] OHOJIOTH-
4yeCcKOH 3((eKTHBHOCTH MYYKOB MPOTOHOB MEeAMLMHCKOIO HasHaye-
HHMS U raMMma-TepaneBTHYeCKMX ycTaHOBOK. MeTox nosBosisieT Npu-
6/U3UTE OUONOTHYECKYID 3(DPEKTUBHOCTbL MPOTOHHOTO OOJy4YEHHS
K 3 (eKTUBHOCTH 00/ydeHUs HOHAMH yrjepona. [lomxom ocHoBaH
Ha TpUMeHeHUH oUUHHAJbHOTO npenapaTta — 1-3-D-apabuHodypa-
HosuauutosuHa (Apa L1), ucrnosb3yeMoro B OHKOJIOTMYECKOH Mpak-
THKe IIpPH JileUeHHWH PaKOBBIX 3a00/eBaHHWH KPOBETBOPHOH CHCTEMHB.
YcraHoBJsieHO, UTO NPH BBeleHUHU Ipenapara nepen obJaydeHHeM KJie-
TOK YeJIOBeKa UOHU3UPYIOLIUMH H3JMYyUYEeHHUSMHU NPOUCXOOUT TPaHC-
tdopmanus ogHoHUTeBbIX paspeiBoB JIHK B jietanbHble NByHUTEBbIE
paspbiBbl. [IprMeHeHHe Npe//I0KeHHOr0 NMOAX0Aa, 0becrneyHBaloLLero
CYLIeCTBeHHOe IOBhIIeHHe OHOJIOTHUeCcKOH 3(P(PeKTUBHOCTH MyYKOB
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Wzobpaxennss unuauBuayasbHboix YH2AX/53BP1 ¢okycoB U KuHeTHKa

UX (DOPMHPOBAHMS U IJIMMHUHALMH B SiIPaX KJETOK 4YejioBeKa MpH ged-

CTBHM MPOTOHOB B NHKe Dparra v ycKOpeHHBIX HOHOB 0opa ¢ SHepruei

8 M>sB/HykjoH mpu 006/My4eHHH B OOBIUHBIX YCJOBHUSIX U B TPUCYTCTBHU
panuomonupuKaTopa

NPOTOHOB M FaMMa-TepaneBTHYeCKHX YCTAHOBOK, 3HAUUTENbHO COJH-
’)KaeT 00/1aCTH UCMONb30BAHNWA MPOTOHHBIX U YIVIEPOIHBIX YCKOPHUTE-
Jed 1/ TeparneBTUUECKUX LleJel.

e Kpacasun E. A., bopeiiko A. B., 3aduenpsaney M.T ., Havuna E. B.,
Koocuna P.A., Kysomuna E.A., Kyrukosa E.A., Cuuprosa E.B.,
Tumowenko I'.H., Tuynuuk C.H., Haycos B.H. BnusHue uHru-
6utopoB cuHTe3a JIHK Ha OGuosoruueckyto 3p¢peKTUBHOCTb MydKa
NPOTOHOB B MopauduuupoBaHHoM nuke bpsrra. Ilpenpunt OUAU
P19-2018-48. Ily6Ha, 2018.

YCKOPHUTEJbBHAY TEMATHUKA

B nepuon ¢ deBpans no ampesb OblJ YCHELIHO MPOBENEH YCKO-
pUTENBHBEIH CeaHC Ha 6a30BOM 3J€MEHTE CO3[1aBaeMOro KOMILIEKCa
NICA — cBepxmpoBoasillleM CHHXPOTPOHE HYKJOTPOH — Ha BbIBe-

1206+ 40716+ | T8 26+
JEeHHBIX My4YKaX HOHOB , r'’Tu T,

B xone ceanca:

— BIepBble B MHUPOBOH MpaKkTHKe peann3oBaH GecCTPyKTYPHBIH
pPeXKUM MeJJIEHHOTO BbIBOJA YCKOPEHHOrO My4yKa M3 CBEPXMPOBOMS-
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[Ier0 CHHXPOTPOHA C Hcnosb3oBaHWeM BY-mryma [/si MOBBILIEHUS
KauecTBa U PaBHOMEPHOCTH PACTSXKKHU;

— HCKJIIOYUTEJBHO CTAaOUJbHO U HAJeXKHO OTpaboTas HOBBIH HC-
TOYHUK MHOTr03apsiiHbix HOHOB «KpuoH-6T», siBasitomuiics 6a30BbIM
IJ151 TsKeJIOMOHHOM mporpaMmbl kKommiiekca NICA;

— BrepBble B PoccHU yCKOpeHbl W BbIBE[EHbl M3 KOJIbLA HOHBI
KpUnToHa ¢ sHeprued 3,1 ['a3B/HyK/OH, MpomneMOHCTPHpOBaHA BO3-
MOXKHOCTb CTaOHJbHON paboOTHl HYKJOTPOHA ¢ noJjeM ypoBHs 18 k[c.

e Sidorin A. et al. Status of the Nuclotron // Proc. of RuPAC2018,

Protvino, Russia. 2018. P.49-51.
e Butenko A.V. et al. Progress of the NICA Complex Injection

Facility Development // Proc. of RuPAC2018, Protvino, Russia.
2018. P.75-77.

e Donets E.D. et al. Emittance Measurement on Krion-6T Ion Source
by Pepper-Pot Method // Proc. of RuPAC2018, Protvino, Russia.
2018. P.207-210.

3aBepllIeHO CO3faHHe MepBoi oyepenu (PaOPUKH CBEPXTSKeJbIX
3JIEMEHTOB, BKJ/IOUAWOLLEeH 3KCIepUMeHTaJbHbIH KOPIYC, HOBBIH YCKO-
pUTeb TsKeJblX HOHOB UMKAOTPOH JI1-280 (¢ HMHTEHCHBHOCTBIO
MOHOB, Ha NOPSJOK IpeBbIIIAKLIEH NOCTUIHYTHIe Ha [eHCTBYIOLIUX
YCKOPUTEJISIX B MHPe) MU BbICOKOA(h(HEKTHBHBIH Tra3oHanoJHEeHHbIH
cernapaTop NPOAYKTOB peakLHH.

Henb cospanHusi ¢pabpUKH — CHHTE3 HOBBIX CBEPXTSIKeJbIX 3Je-
MeHToB ¢ Z = 119 u 120 u panpHeliee usydeHue csoricte CTI,

Yckoputenb [111-280
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['azonanosHeHHbId cenapaTop pabpuku CTI

panee oTkpuiThix B OUAM (4FI, M, M6y, MH7Tg, 118Og).
[lepBble 3KcNepUMeHTHl 3anaHWpoOBaHbl Ha anpeab—mai 2019 r.

[peuusuonHsblil 1azepubiil HHKAHOMETP ([TJIM) — yHUKanbHbINA
npu6op, CHesaBIIMi BO3MOXKHBIM PErMCTPALUI0 YIVIOBBIX MHKpOCEH-
CMHUYeCKHX KoJjebaHuil. Paspaboranuble n usroroneHHsle B OMAN
npoeccroranbHble IIJIM mpoxomsiT KOMIJIEKCHble HCIBITAHUS B
HEPH (LBeiiuapusi) u B [apHuiickodl reogusnueckoii o6cepBaTo-
puu (Apmenusi). B 2018 r. paciinpeH yacToTHbIH AHanasoH npudopa
no 12,5 I'u u 3aperucTpupoBaHa MHHHMMAJbHAS CIIEKTpaJsbHas TJIOT-
HOCTDb KosieGanuit 2,4 - 1011 paLL/I“ul/2 B o6JsacTu yactor 0,01-4 I'w.
HcenenoBano BaMsiHWE YIJIOBBIX KoJieOaHHH Ha pacxoxieHHe (POKy-
COB IMyYKOB KOJJlakIepa B 30HE WX CTOJKHOBeHHs. i HaydHON
rpynnsl, paspaborasueil [1JIM, cosnana crneunanusupoBaHHas MeT-
poJsiornyeckas sabopaTopHusi.

e Asapan H.C. u Op. MUHUMH3aLUs 1OJTOBPEMEHHBIX LIYMOB 24-0UT-
HbIX A]_IH JJ1s1 IPEIM3UOHHOTO JIa3€pHOI'0 HHKJAHWHOMETpPaA. HperI/IHT
OH4dU P13-2018-47. Ny6Ha, 2018.

e Azaryan N. et al. Colliding Beams Focus Displacement Caused by
Seismic Events // Part. Nucl. (submitted).

HH®OPMAIIMOHHBIE TEXHOJIOTNH
N BbIYNCJIUTEJDbHAY ®PU3UKA

B 2018 r. MHoroyHKUHOHAABHEIH HH(GOPMALLMOHHO-BBIUUCHN-
tesbHbIH Kommieke (MHWBK) OWSAN nonosiHuacs HOBO# reTeporeH-
HOU BBICOKOIPOU3BOAUTENBbHOH KOMIIOHEHTOH — CYIepPKOMIIBIOTEPOM
«['oBopyH». OH conepxut kak CPU BbluKc/HTe/NbHBIE KOMIIOHEHTHI,
Tak ¥ yckoputesau Bbuuciaennii GPU NVIDIA V100, yto nosBo-
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JISIleT TPOBOIUTb PeCypCOeMKHe, MACCHBHO-TIapaJjieslbHble pacyeThl,
17151 KOTOPBIX TPeOYIOTCS PA3/HUHBIE THIBI BHIYUC/IUTENbHBIX apXH-
tekTyp. [Ipoueccopnas cocrasasiouias cynepkomnstotepa «I'oBopyH»
peanusoBaHa poccuiickoii komnanueir 3AO «PCK Texnosoruu» Ha
OCHOBE TIEPEeIOBOr0 KUAKOCTHOTO OXJa)KIeHHs, a TaKkKe LEeJoro
psina coOCTBEHHBIX HHHOBALMOHHBIX pellleHHH. B HacTosiee Bpems
CYNepKOMIIbIOTEP HUCIOMb3yeTcsl 11 pelleHHs MacCUBHO-NapaJlielb-
HBIX M PecypCcOeMKHX 3ajau, CBS3aHHBIX ¢ peanusyembM B OMAU
MeracaiteHc-nipoekToM NICA.

3a nepuop ¢ utoas no Hosa6pb 2018 r. Ha cynepkoMmmbloTepe OblIO
BoinoJiHeHO cBbille 66 000 3amay Ha Bcex BBIYUCJAUTEJNbHBIX KOMIIO-
HeHTax KaK A/ TEOPeTHUeCKHUX pacueToB, TaK H [IJs o6paboTKH
3KCIeprMeHTaNbHbIX JaHHBIX npoekta NICA.

e Cymnepkommbiorep «[oBopys». http://hlit.jinr.ru/about_govorun/

B cocras MUBK BxomuT enuHCTBEHHBIH T'PUI-IEHTP YPOBHS
Tier-1 pas o6paGoTKHM M XpaHeHHsl NaHHbIX 3kcnepuMeHta CMS
(LLEPH) B crtpanax-yuactuuuax OUAU. Tpun-uentp OUAU 3zanu-
MaeT BTOpPOe MeCTO B MUPe — B HeM obpaboraHo Gosee 150 misH
COOBITHH, UTO MpeBocXoauT 24 % OT MOJIHOrO KOJIMYeCTBa COOBITHH,
06pa6GoTaHHBIX MHPOBBIMH I'PHI-LEHTPAMH 1-ro ypoBHS.

OcyuiecTBasieTcsi HHTErpaLUus 0OJAUHBIX HH(PACTPYKTYpP KaxK-
IOW M3 TMapTHePCKHUX opraHM3auuil crpaH-yuactHuu OWSW (pucy-
HOK) B pacrpeleseHHylo niatdopmy Ha ocHoBe miatdopmsel DIRAC
(Distributed Infrastructure with Remote Agent Control).

T1_US_FNAL — 33.21%

T1 RU_JINR —
25.02%

Tl UK RAL — 11.39%

B T1 _IT CNAF — 8.86% (59.251)

B T1 DE KIT — 8.72% (58.295)

B T1_FR_CCIN2P3 — 8.27% (55.307)
OT1_ES PIC — 4.24% (28.381)

B T0_CH_CERN — 0.28% (1.880)

Bk/aanx MupoBbIX LEeHTPoB l-ro ypoBHsS B 06paboTKy 3KClepUMeHTaJsbHbIX
naHHeix CMS (B Mu/HoHax o6paGoTaHHBIX coObITHIT) 3a 2018 T.
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B pamkax HempepbIBHO-aTOMHUCTHYECKOH MOZEJH, KOTOpasi COCTO-
UT U3 KOMOMHALUHU MOJENH TePMHUYECKOro NMHKa M MeTOfa MOJEKY-
JISIPHOH JMHAMHKH, Pa3BUT MOAXOA, HA OCHOBE KOTOPOTO HCCJ/eL0Ba-
Hbl TpOLlecChl B MUIIEHH U3 HUKeJs MpU 00/yueHUM MOHAMH ypaHa
c sHepruedl 700 M»sB. [lns pelieHUs] ypaBHeHUH HempepbIBHO-aToO-
MHCTHYECKOH MOfe/IM pa3paboTaH NPOrpaMMHBIH KOMIJIEKC, pacyeThl
NPOBOJUJUCE Ha reTeporeHHod muatdopme HybriLIT.

e Batgerel B. et al. // EPJ Web Conf. 2018. V. 173. P.03005.

OBPA3OBATEJIbHAA NEATEJIBHOCTD

B 2018 r. 6osee 400 crynentor 6a3oBeix Kadenp MI'Y, MPTH,
MUWDH, rocynapctBeHHoro yHuBepcutera «[ly6Ha» U yHUBepCcHTe-
ToB rocynapctB-uneHoB OMAUN obyyanuck B YueGHO-HAyUHOM II€H-
tpe OMAN. B neTHux yuyeOHBIX M NPOM3BOACTBEHHBIX MPAKTHKaX
B saboparopusix OUSAW npunsiiu yuactue Gosee 300 cTymeHTOB
By30B benopyccun, Kazaxcrana, P®, Ykpaunsl.

140 npencraButeseit Asepbaimkana, besopyccuu, Bosrapuu,
Erunra, Ky6si, Monroauu, [lonbwn, Pymeinuu, Cepbuu, CioBakuy,
Yexuu u IOAP npuHumanu yyacTHe B Tpex 3Tamax eKeromHoH
MeKAYHAPONHOH CTYIeHUeCKOH NMPAKTHUKH.

Ot 4 no 8 Henmesb OTBOAMJIOCH Ha BHIMOJHEHHE CTyIeHYECKHX
UCCJ/Ie0BaTeNbCKUX TIPOEKTOB B Hay4HbIX nonpasgenenusx OUAUN
63 yuyacTHUKaM JieTHel CTyHeHYecKOd mporpammbl u3 bBesopycenn,
Bonrapuu, bpasunuu, I'epmanun, Erunra, Wranuu, Kasaxcrana,
Kuras, Ky6s, Ilonbmu, Pymbinuu, P®, Cepbuu, ¥Ysbekucraha,
YKpauHbI.

HayuHble mwKosbl 051 yuuTeseid (PU3HKH U3 TOCYAApPCTB-UJEHOB
OUSH, npoxonusume 8 OUAN u 8 LUEPH, co6panu 47 npenonasa-

20



tesedl u 13 yuammxcs u3 Asepbaiimxkana, benopycceuun, Bosrapuu,
Wupun, Kazaxcrana, Monnasuu, PO u YkpauHsl.

B Mockee na VIII Bcepoccuiickom ¢ectuBate NAUKA 0+
«Megascience: Poccusi B mupe — Poccusi nmisg mMupa» COTPyAHHU-
ku OUSAN npenctaBuiu 3KCMO3WLMM, COAEpXKAILHE MaKeThbl [eH-
CTBYWOIIMX W Oynymux ycraHoBok OMHAUN. Ha nByx BblcTaBOUHBIX
TJIOMaAKaxX MAJisl [IKOJBbHUKOB TPOBOAUJINCE MaCTepP-KJACChl, OMbITHI
U 3KCTIEPUMEHTHl 10 (DU3HMKE, XUMHU M POOGOTOTEXHHKE, YHUTAJHCh
JIEKIIHH.

B UYepHoropuu B pa6ore MeXayHAapOAHOH ILIKOJBI 10 $IEPHBIM
MeTOIaM B HayKe O XKH3HH M okpyxatoueil cpene NMELS’18, opra-
HusoBanno YHIL, JIH® u JIAIll, npunsanu yuyactue 50 cTyneHTOB
¥ acnupaHToB u3 AnGanuu, Boarapuu, bocuuu, Benrpuu, I'penun,
Makenonun, Pymbinun, Cepbun, XopsaTtuu, Yepnoropuu. Jlekuuu
10 SII€PHBIM U CMEXKHBIM METOJAM /ISl SKOJOTMYECKUX HUCCIe0BAaHUN
Pas3JIMUHBIX 9KOCUCTEM MpeNCTaBUJIU M3BecTHBle yueHble 3 OUU,
a TakxXe W3 HaydHbIXx LeHTpoB [peumu, Makenonuu, Hopseruwu,
[Tosbuu, Pymbinuu, Cepbun, Ueproropuu u FOAP.

YHILL OUSN yuacTBOBas B OpraHU3alMu W NpoBeneHUH JlHei
¢usuku, 7-ro TypHupa OTKpeITOH BepxHeBo/sxcKo# KuGepHeTHUe-
cko#t cetn CyberDubna-2018, 30-ii MexxperuoHanbHOH KOMITbIOTEP-
HOU 1mKoJibl uM. B. Bosokutuna u E. lupkoBo#, MexayHapoaHoH 06-
pa3oBaTe/IbHO-MPOCBETUTENbCKON aKUKH «OTKpbITasi JabopaTopHas»,
OJMMIHAL N0 (PU3HUKE U MaTeMaTHKe; OPraHU30BbIBA/] 03HAKOMHUTE/Ib-
Hble, HAy4HO-TIOMYJIIPHBIE, BUPTYyaJbHBIEe JIEKIHH, a TaKkKe 3KCKYyp-
CHM 1J151 CTY[EHTOB, LUKOJBHUKOB U YYUTEJ el U3 rocy1apcTB-4/eHOB
OUSUN u npyrux crpas.

OBININE NTAHHBIE
O KOJIMYECTBE ITIYBJIHWKAIIUHU COTPYIJHUKOB OUIN
(c 18.12.2017 o 12.12.2018)

o Kuuru — 11:

Ignatovich V. Electromagnetic Waves and My Adventures along
Pages about EPR Paradox: Photons in Condensed Matter and
in Fundamental Physics. — Saarbrucken: Lambert Acad. Publ.,
2018. — 65 p.: ill. — Bibliogr.: p.61-65.

Ignatovich V. Quantum Mechanics Illustrated with Neutrons:
Non Relativistic Theory. — Beau Bassin: Lambert Acad. Publ.,
2018. — 144 p.: ill. — Bibliogr.: p. 137-144.
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Namsrai Kh. Handbook in Differential Equations and Appli-
cations to Physics. — Ulaanbaatar: Univ. of the Humanities,
[2018]. — 215 p. — Bibliogr.: p.207-208.

O6benvHEeHHBIH HHCTUTYT $IIEPHBIX HCCAEIOBAaHUH B 3KCIEpH-
mente ATLAS. 1992-2015 rr. / Bagum AsnekcanapoBud BenHsikos,
[Onuan ApamoBuu bBynaros, Bukrop BacunbeBuu KyxtuH, Hukonaii
AprembeBuu Pycakosuu, Anekcaunp [laBiosuy Yensakos, [eopruii
Anekcannposuu lllenkos, Esrennit Branumuposuuy Xpamos. — I1y6-
Ha: OUSAM, 2018. — 280 c.: us. ua. — (OULAH; 2017-45). —
Bub6nuorp.: c. 240-280.

Boeoawbos H. H., Bozoarrwbos H. H. (ms.) Beenenue B KBaHTO-
BYIO CTAaTUCTHUECKYyl0 MexaHuKy. — M3an. 3-e. — M.: URSS, 2018. —

384 c¢. — (Knaccuuecku#t yue6Huk MIY). — Bubmuorp. B KoHILE
yacred.

boeoawbos H. H., [llupkos J]. B. BeeneHue B Teopuio KBaHTO-
BaHHBIX MoJel: yyebHoe mocobue. — 6-e U3M., ucnp. U gom. — M.:

URSS, 2018. — 643 c.: na. — (Knaccuueckui yyebuuk MIY). —
Bubnuorp.: c. 642-643.

Henamosuu B. KpaHToBasg MexaHWKa Ha MpHMepe HeHTpOHA:
HepeJsIATHUBHUCTCKAsl KBaHTOBash MexaHHWKa. — Beau Bassin: Lambert
Acad. Publ., 2018. — 154 c.: un. — Bubawuorp.: c. 147-154.

Henamosuu B. DneKTpoMarHWTHble BOJHBL M MOH MPHKJIOYe-
Husi no crpaHuuam JDIIP mapamokca: QOTOHBI B CIJIOIIHBIX Cpenax
¥ B ¢yHnameHTanbHOH ¢usuke. — Beau Bassin: Lambert Acad.
Publ., 2018. — 67 c.: un. — bBubauorp.: c. 63-67.

Hcaes A. 1., Pybakos B. A. Teopus rpynn u cummetpuii: Koneu-
Hble rpynnsl. [pynner u anre6per JIu. — M.: URSS, 2018. — 491 c.:
un. — Jon. Tup. — Bubmuorp.: c. 482-485.

Cmpokosckuii E.A. dusnka aTOMHOro siipa W 3JeMeHTapHbIX
YacTHL: OCHOBBl KMHEMaTHKH: yyeOHOe rocobue. — 3-e U3[., UCIP.
u norn. — M.: FOpaiit, 2018. — 361 c.: un. — (bakanasp. Akanemu-
yeckui Kypc). — bubaunorp.: ¢. 349-361.

@panx H. M. Hayunbie Tpynbl: B nByx KHurax. Ku.1. / Coct.:
A.U. $Ppauk. — M.: Hayka, 2018. — 478 c.: ua. — DBubauorp.
B KOHIIE TJI.

e KypHasnbHble cTaTb — 867

[ly6nvkanuu B Tpynax KoHdepeHuui — 639
[TpenpunTel — 56

Agtopedepatsl qucceprauui — 10
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THEORETICAL PHYSICS

A new approach to the theory of nonrenormalized interactions is
developed. Generalizations of the renormalization group equations
are obtained, which make it possible to sum up the leading
asymptotics in all orders of the perturbation theory. The ultraviolet
behavior of a number of supersymmetric gauge models of quantum
field theory is found.

o Kazakov D.I., Borlakov A.T., Tolkachev D. M., Vlasenko D.E. //

Phys. Rev. D. 2018. V. 97. P. 125008.
e Kazakov D.I. // Phys. Lett. B. 2018. V.786. P. 327.

Within the program on the study of the properties of the
heaviest nuclei, the charge and mass distributions of fission
fragments resulting from spontaneous and induced fission of even-
even nuclej 254-260.264Fy, 268-264No  gnd 262-266Rf were studied
with the statistical scission-point model. The calculated results were
compared with the available experimental data (see the figure). In
contrast to the experimental data, the calculated mass distribution
for 28Fm(s.f.) is strikingly similar to the experimental one for
257Fm(s.1.). The transformation of the shape of charge distribution
with increasing isospin and excitation energy occurs gradually and
in a similar way to that of the mass distribution but slower.
For 2%Fm(i.f), 2"Fm(nw, f), and 2°Fm(s.f.), the unexpected
difference between the shapes (symmetric or asymmetric) of
charge and mass distributions was predicted for the first time.
At some critical excitation energy, the saturation of the symmetric
component of charge and mass yields was demonstrated. For the
fissioning Fm and No nuclei, the transitions from two-peaked to
single-peaked mass distributions were predicted.

e Pasca H., Andreev A. V., Adamian G. G., Antonenko N.V. // Phys.

Rev. C. 2018. V.97. P.034621.
o Pasca H., Andreev A. V., Adamian G.G., Antonenko N.V. // Nucl.
Phys. A. 2018. V.969. P. 226.
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The calculated mass distributions (solid lines) resulting from the
spontaneous (E* = 0 MeV, the first column) and induced (E* = 15 MeV,
the third column) fission of the indicated nuclei 254256:258.260.264 Fyy - 5p¢
thermal-neutron-induced (E* ~ 6.3 MeV, the second column) fission of
nuclei 253:255:257.259.263 - The symbols represent experimental data
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Subharmonic steps that form devil’s staircases in different parts of IV-cha-
racteristic at ferromagnetic resonance

The effect of coupling between the superconducting current and
magnetization in the superconductor/ferromagnet/superconductor
Josephson junction under an applied circularly polarized magnetic
field is studied. Manifestation of ferromagnetic resonance in the
frequency dependence of the amplitude of the magnetization and
the average critical current density is demonstrated. The [V-cha-
racteristics show subharmonic steps that form devil’s staircases,
following a continued fraction algorithm. The origin of the found
steps relates to the effect of the magnetization dynamics on the
phase difference in the Josephson junction.

e Nashaat M., Botha A.E., Shukrinov Yu. M. // Phys. Rev. B. 2018.

V.97. P.224514.

SU(2|1) supersymmetric multiparticle quantum mechanics with
additional semidynamical spin degrees of freedom is considered. In
particular, an N = 4 supersymmetrization of the quantum U(2)
spin Calogero—Moser model is provided, with an intrinsic mass
parameter coming from the centrally extended superalgebra su(2|1).
The full system admits an SU(2|1) covariant separation into the
center-of-mass sector and the quotient. Explicit expressions for the
classical and quantum SU(2|1) generators in both sectors as well
as for the total system are derived, and the relevant energy spectra,
degeneracies, and the sets of physical states are determined.

e Fedoruk S., Ivanov E., Lechtenfeld O., Sidorov S. // JHEP. 2018.
V. 1804. P.043; arXiv:1801.00206 [hep-th].

We have investigated the robustness of third family solutions for
hybrid compact stars with a quark matter core that correspond to
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the occurrence of high-mass twin stars against the softening of the
phase transition by means of a construction that mimics the effects
of pasta structures in the mixed phase. We consider a class of hybrid
equations of state that exploits a relativistic mean-field model for
the hadronic as well as for the quark matter phase. We present
parameterizations that correspond to branches of high-mass twin
star pairs with maximum masses between 2.05 and 1.48 masses
of the Sun and having the radius differences between 3.2 and
1.5 km, respectively. When compared to a Maxwell construction
of the first-order phase transition with a fixed value of critical
pressure, the effect of the mixed phase construction consists in
the occurrence of an additional pressure, around the critical point,
belonging to the coexistence of hadronic and quark matter phases.
A relative additional pressure of about 6% was found at which
the solution corresponding to the third family of compact stars
disappears. It has been shown that at least heavier of the neutron
stars of the binary merger GW170817 could have been a member
of the third family of hybrid stars.

e Ayriyan A. et al. // Phys. Rev. C. 2018. V.97. P.045802.

EXPERIMENTAL PHYSICS
Particle Physics

The JINR group participating in the NA62 project published the
final article based on the analysis of the previously unobserved rare
decay of K* — nt7n0¢te. The results are based on the analysis
of 1.7 - 10" decays of charged kaons registered in 2003-2004 in
the NA48/2 experiment. The study of the selected 4919 candidates
with the background of 4.9% allowed one to determine the partial
decay width of BR = (4.24 & 0.14) - 107%. The study of the
kinematic decay space shows the existence of the contribution that
is dependent on the kaon structure, which is in accordance with the

chiral perturbation theory prediction.
e Batley J.R. et al. (NA48/2 Collab.). First Observation and Study
of the K* — nfn%*e~ Decay // Phys. Lett. B (in press);
arXiv:1809.02873 [hep-ex].

With substantive contributions from JINR group participating
in the NA64 experiment at CERN, which is devoted to the search
for new physics, data of 2016 and 2017 on the search for a dark
photon with a mass less than 1 GeV were analyzed and published.
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The total statistics comprises ~ 10! events, no candidates for the
signal corresponding to the dark photon signature were found. The
2017 run was partially devoted to the search for dark photon A’
with the mass of 16.7 MeV, the existence of which could explain the
result of the anomalous production of ete™ pairs in the decay of the
excited state of 8Be* into the stable one (the ATOMKI experiment).
5.4 - 10! events were collected, the hypothetical boson was not
observed, the obtained data allowed a significant increase in the
constraint on the probability of its existence, complementing the
results of other research groups.

e Banerjee D. et al. (NA64 Collab.). Search for Vector Mediator of

Dark Matter Production in Invisible Decay Mode // Phys. Rev. D.
2018. V.97. P.072002.

e Banerjee D. et al. (NA64 Collab.). Search for a Hypothetical
16 MeV Gauge Boson and Dark Photons in the NA64 Experiment
at CERN // Phys. Rev. Lett. 2018. V. 120. P.231802.

Baikal neutrino telescope is one of the three largest operating
detectors in terms of effective volume and effective area for
natural neutrino flux observation and is the largest in the North
Hemisphere. The most important achievement of the year 2018 is
the construction of the third cluster of the deep underwater detector
in Lake Baikal as the next step to full-scale Baikal-GVD detector.
The detector-2018 consists of 864 optical modules assembled on
24 vertical strings (8 strings in each cluster) distributed at the
depth of 750-1250 m. The deep underwater detector GVD-2018 has
the effective volume of about 0.16 km3 for cascade registration,
which provides the ability to look into astrophysical neutrino flux
of ultra-high energy detected at IceCube experiment. During 2018
the detector was run in regular data acquiring mode and in special
test regimes. The analysis of experimental data of 2016-2017 also
proceeded during this year. Limit on the neutrino flux from the
event GW 170817 was obtained.

e Avrorin A.D. et al. (Baikal Collab.). Search for High-Energy
Neutrinos from GW 170817 with Baikal-GVD Neutrino Telescope //
Pis’'ma v ZhETF. 2018. V. 108(12). P. 803-804.

e Avrorin A.D. et al. (Baikal Collab.). Baikal-GVD — Neutrino
Telescope of the Next Generation // Bull. Russ. Acad. Sci. 2018 (in
press).

e Avrorin A.D. et al. Data Management and Processing System for
the Baikal-GVD Telescope // PoS(ICRC2017). 2018. P. 1046.

The JINR DLNP physicists in collaboration with ITEP
(Moscow) colleagues created neutrino detector DANSS which
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contains neither flammable nor caustic liquids and therefore could
be located in close vicinity of an industrial nuclear reactor. The
detector started its operation at the fourth unit of the Kalinin
NPP in 2016. It registers about 4000 neutrinos per day with
a background less than 2-3% (both values are the worldwide
best now). Due to a lifting gear, the detector is movable on-line
by 2 m, thus measuring neutrino energy spectrum as a function
of distance. In addition to the reactor diagnostics, this feature
allows one to investigate short-range neutrino oscillations (i.e.,
periodic variation of the neutrino flux with distance) in the way
independent of any questionable assumptions about theoretical
neutrino spectrum. In 2018, analysis of the first portion of data
(approximately one year of measurement) was performed and the
strongest model-independent limit of the sterile neutrino existence
was produced. The data acquisition and detailed analysis are in
progress.

o Alekseev [. et al. Search for Sterile Neutrinos at the
DANSS Experiment // Phys. Lett. B. 2018. V.787. P.56-63;
arXiv:1804.04046 [hep-ex].

The international collaboration Borexino has published the
compendium of its results on neutrinos, accompanying the
thermonuclear processes in the Sun. The Borexino detector
registers neutrino from the Sun by scintillation light from the
scattered off electrons in the liquid organic scintillator of the total
mass of 300t. The ultra-low level of radioactivity achieved in
the detector is one of milestones of the Borexino project success.
The most precise and complete results of the spectral analysis of
accumulated so far data are presented by the Collaboration. The
uncertainty of the beryllium neutrino flux is reduced to 2.7%, two
times better than existing theoretical prediction. For the first time
the robust signature of the pep reaction in the Sun is detected,
confirming the presence of corresponding process in the Sun.
Neutrino flux from the 8B reaction is measured with the low-energy
threshold of 3.2 MeV, unreachable in other neutrino detectors.
The high precision of the pp-neutrino flux measurement revealed
further details of the thermonuclear processes in the Sun’s core and
confirmed the thermonuclear origin of the Sun’s energy production.
Through the comparison of these experimental data of very high
quality and accuracy with the forecasts of the Standard Solar
Model, Borexino demonstrates incontrovertibly the existence in the
low-energy region of the oscillation between neutrinos of different
flavour by the MSW (Mikheyev-Smirnov—Wolfenstein) effect.
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In particular, Borexino emphasizes in a completely autonomous
way, using only its own data and without having to resort to
the results of other experiments, the peculiar transition between
the two regimes of “vacuum” and “matter” that represents the
signature of the MSW effect.

e Borexino Collab. Comprehensive Measurement of pp-Chain Solar
Neutrinos // Nature. 2018. V.562. P.505-510.

Physicists from JINR DLNP initiated a search for a new
possible production mechanism for exotic charmonia, the photopro-
duction off nuclear targets, in the COMPASS experiment (CERN).
As a result of the performed search for X (3872), a signal with the
statistical significance of 4.1¢ in the spectrum of invariant masses
of the J/¢m™m~ subsystem of the final state was found. The mass
and the width of the observed particle are fully consistent with the
expected ones for X (3872), while a detailed analysis of the decay
kinematics of the observed particle showed a complete disparity
with the well-known decay kinematics of X (3872). This surprising
observation gave an opportunity to suppose that the discovered
signal may belong to a new particle that was called X (3872) which
is a partner particle of X (3872). It has almost the same mass but
a different set of quantum numbers. Existence of such a partner
particle is predicted by some theoretical models describing X (3872)
as a state of two quarks and two antiquarks closely bounded by
strong interaction (tetraquark). The mass of the new state X (3872)
is (3860.1 + 10.0) MeV/c?, while its Breit—Wigner width is below
51 MeV/c? with 90% probability.

e Aghasyan M. et al. Search for Muoproduction of X(3872) at
COMPASS and Indication of a New State X (3872) // Phys. Lett. B.
2018. V.783. P.334.

High Energy Heavy Ion Physics

In 2018, first physical run of the BM@N collaboration was
performed. More than 2 million events were obtained with 4 GeV/c
per nucleon carbon beam at liquid hydrogen target according to the
program for studies of Short Range Correlations, data analysis is
in progress.

Additionally, almost 200 million events were written by BM@N
with argon and krypton beams with kinetic energy of 3.2 and 2.3
(2.9) AGeV, respectively. The aim of the measurement was the
study of hyperons, strange mesons, light nucleus fragments and
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multi-gamma states production in inelastic interactions with fixed
targets (Al, Cu, Sn, Pb).

e Kapishin M. (for the BM@N Collab.). Studies of Baryonic Matter
at BM@N (JINR) // Quark Matter Conf. 2018, Venezia, Italy,
14-19 May 2018.

e Pokatashkin G. et al. Hyperons at the BM@N Experiment: First
Results // The 24th Intern. Baldin Seminar, Dubna, 17-22 Sept.
2018.

e Gornaya Yu. Analysis of Data from C-A and Ar-A Collisions at
the BM@N Experiment // ICCPA-2018 Conf., Moscow, Oct. 2018.

The JINR ALICE group studied KTK~ femtoscopic
correlations in Pb—Pb collisions at the LHC energy of 2.76 TeV. The
femtoscopic radii and fp(980) resonance mass have been extracted.
The new value of fy width (7.0£2.2) MeV was obtained from
Dubna fit that agrees with the BESIII result ((9.54+1.1) MeV).
This width value, three times less than the mean one for different
experiments, is discussed actively enough in terms of contributions
of different mechanisms.

The results were reported at the XX GDRE Workshop (Nantes,
France, July 2018).

Low Energy Heavy Ion Physics

In 2018, first experiments were conducted with radioactive
beams produced using the new ACCULINNA-2 fragment separator.
The separator was manufactured in cooperation with the French
company SIGMAPHI and installed at the primary beam line of
the U-400M accelerator at FLNR, JINR. The first experimental
search for highly neutron-rich "H nuclei was undertaken using the
8He(d,®*He)"H — t + 4n reaction (25 MeV/nucleon), with 3He and
tritons being detected. Based on data processing, a decision will
be made on further development of the method and on conducting
a more long-term experiment with the detection of all reaction
products.

e Fomichev A.S. et al. The ACCULINNA-2 Project: The Physics
Case and Technical Challenges // Eur. Phys. J. A. 2018. V.54.
P.97.

Neutron Nuclear Physics

An experiment on the study of the possibility of determining the
palladium (Pd) content in the engine components of the “Proton”
rocket carrier has been carried out on the IREN source of resonance
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a) Investigated samples (rocket engine components); “1” stands for
the sample containing Pd. b) Fragments of time-of-flight spectra for
investigated samples as well as for the sample of pure Pd

neutrons at FLNP, JINR. The method is rather sensitive, especially
to the components such as palladium for which the resonance
cross section of neutron capture is large enough. Two samples
(rocket engine components) of about the same mass (around 60 g)
have been used in the experiment provided by the Roscosmos
Corporation, one part containing Pd and the other part without
Pd, as well as a reference material of pure palladium with a mass
of 5 g. As the result of measurement the availability of particular
resonances was demonstrated in the sample containing Pd. The
detected Pd mass is (99+7) mg at the level of the sample mass of
60 g. Accordingly, the sensitivity of the method is ~ 2 mg/g.

e Grozdanov D.N., Fedorov N.A., Aliev F.A., Bystritsky V.M.,
Kopatch Yu.N., Ruskov I.N., Sedyshev P.V., Skoy V.R., Shve-
tsov V.N., Baraev A.V. Kologov A.V. Elemental Analysis
of Engine Parts of the Proton Rocket Carrier with Resonance
Neutrons // Phys. Part. Nucl. Lett. 2018. V. 15(5). P.537;
doi.org/10.1134/S1547477118050102.

Analysis of the data from the measurements of the
25Mg(n, a)Q2Ne reactions at five points in the neutron energy
range of 4.0-6.0 MeV is completed. The results allow one to obtain
an excitation function for the 2?Mg(n, a)?>Ne and 2>Mg(n, ag)?*Ne
reactions. According to the principle of detailed balance, our data
may provide information on the 2?Ne(a,n)?’Mg reaction, one
of the basic neutron sources in the astrophysical s-process. The
results are compared with the existing experimental data, libraries
and calculations based on Talys-1.8 (see the figure).
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e Gledenov Yu.M., Sedysheva M. V., Khuukhenkhuu G., Bai Huai-
yong, Jiang Haoyu, Lu Yi, Cui Zengqi, Chen lJinxiang, Zhang
Guohui. Measurement of the Cross Sections of the > Mg(n, a)*’Ne

Reaction in the 4-6 MeV Region // Phys. Rev. C. 2018. V.98.
P. 034605.

Condensed Matter Physics

Recently a new perovskite phase of the simple binary oxide
MnyO3 was synthesized at high pressure and high temperature
conditions. The unique feature of this material is a presence of the
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Neutron diffraction patterns (left) and spin arrangement of the modulated
magnetic structures of MnyOs oxide (right)

magnetic manganese ions in the A and B positions of the perovskite
structure. A study of structural, magnetic and ferroelectric
properties of this material has been performed. The existence of two
modulated antiferromagnetic phases (Tn; ~ 100 K, Tn92 ~ 50 K)
was established and their magnetic structure was determined. In
the low-temperature antiferromagnetic phase an appearance of the
spin-induced spontaneous ferroelectric polarization was detected.

e Cong J., Zhai K., Chai Y., Shang D., Khalyavin D.D., John-
son R.D., Kozlenko D.P., Kichanov S.E., Abakumov A. M., Tsir-
lin A.A., Dubrovinsky L., Xu X., Sheng Z., Ovsyannikov S. V.,
Sun Y. Spin-Induced Multiferroicity in the Binary Perovskite Man-
ganite MnyOs // Nat. Commun. 2018. V. 9. P.2996.

Over the last few decades the colloid systems based on nematic
liquid crystals and nanoparticles, having potential possibilities for
variation of the physical and chemical properties of thin layers
of liquid crystals for storage and visualization of information,
have been extensively studied. The features of the diamond
nanoparticles aggregation in composites based on nematic liquid
crystals were analyzed using the small-angle neutron scattering and
polarization microscopy methods. It is found that the composite
system possesses the multilevel structural organization, like
water dispersions of nanodiamonds. The diamond nanoparticles
are composed into fractal clusters with dimensionality of 2,
substantially less than the one for initial dispersions (2.3). The
clusters form the quasi-linear aggregates, enabling generation
of continuous network at concentrations above 1 mass %. The
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relationship between the layer thickness and the aggregation
process is also considered.

e Tomylko S. V., Tomchuk O.V., lvankov O.1., Ryukhtin V. V., Bu-
lavin L. A., Avdeev M. V. Multilevel Structure of Diamond Nano-

particles — Liquid Crystal Composites // Materials Today: Proc.
2018 (submitted).

In collaboration with the Institute of General Physics of RAS,
at JINR FLNP, results were obtained that demonstrate for the
first time the possibility of detecting highly contrast CARS signals
from thionitrobenzoic acid reporter molecules, TNB, immobilized to
gold nanoparticles deposited on the surface of new plasmon-active
metamaterials based on nanostructured facet surface dielectric film
of CeOy deposited on the Al sublayer.

The spatial distribution of CARS signals from an area of the
sample surface was registered at two pump wavelengths A, = 932
and 900 nm. Selected values of A, correspond to the Raman shifts of
1.333 cm~! (resonant with one of the TNB molecule Raman-active
transitions) and 1.714 cm~! (nonresonant). Studies have shown that
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with Raman-resonant laser excitation of TNB/Au-NP-conjugates,
intense CARS signals can be generated at laser powers that do not
destroy the conjugates.

e Arzumanyan G. M., Mamatkulov K. Z., Smirnov V. V., Fabelin-
sky V.I. et al. Surface-Enhanced Micro-CARS Mapping of a
Nanostructured Cerium Dioxide/Aluminum Film Surface with Gold
Nanoparticle-Bound Organic Molecules // J. Raman Spectroscopy.
2018. V.49(7). P.1145-1154.

RADIATION AND RADIOBIOLOGICAL RESEARCH

A fundamentally new technique of increasing the biological
effectiveness of medical proton beams and -~y-therapy facilities
has been developed. The method allows increasing the biological
effectiveness of proton exposure to that of carbon ion exposure.
The approach is based on the application the officinal preparation
1--D-arabinofuranosylcytosine  (AraC), which is wused in
oncological practice for the treatment of hematopoietic system
cancer. It has been established that if the preparation is introduced
before human cell exposure to ionizing radiation, DNA single-strand
breaks are transformed into lethal double-strand ones. The
proposed approach provides a significant increase in the biological
effectiveness of proton beams and ~-therapy facilities, thereby
bringing the areas of the therapeutic use of proton and carbon ion
accelerators much closer to each other.

e Krasavin E.A., Boreyko A.V., Chausov V.N., llyina E.V.,
Kozhina R.A., Kulikova E.A., Kuzmina E.A., Smirnova E. V.,
Timoshenko G.N., Tiunchik S.I., Zadnepryanets M.G. The
Influence of DNA Synthesis Inhibitors on the Biological
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Images of individual yYH2AX/53BP1 foci and kinetics of their formation

and elimination in human cell nuclei for exposure to Bragg peak protons

and 8 MeV/nucleon boron ions under normal conditions and in the
presence of a radiomodifier

Effectiveness of a Modified Bragg Peak Proton Beam // JINR
Preprint P19-2018-48. Dubna, 2018.

ACCELERATOR TOPICS

From February to April, the accelerator run at the basic element
of the currently developing NICA complex — the superconducting
synchrotron Nuclotron — was performed at extracted ion beams
1206+ 40716+ 5nd TSR 26+

During the run:

— for the first time in the world practice, a non-structural mode
of slow extraction of an accelerated beam from the superconducting
synchrotron was implemented using HF noise to improve the
quality and uniformity of the bunch;

— the new source of multicharged ions Krion-6T, which is es-
sential for the heavy-ion program of the NICA complex, has de-
monstrated extremely stable and reliable work;

— for the first time in Russia, krypton ions with the energy
of 3.1 GeV/nucleon were accelerated and extracted from the ring,
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the possibility of stable operation of the Nuclotron with the field of
18 kG level was demonstrated.
e Sidorin A. et al. Status of the Nuclotron // Proc. of RuPAC2018,
Protvino, Russia. 2018. P.49-51.
e Butenko A.V. et al. Progress of the NICA Complex Injection
Facility Development // Proc. of RuPAC2018, Protvino, Russia.
2018. P.75-77.

e Donets E.D. et al. Emittance Measurement on Krion-6T Ion Source
by Pepper-Pot Method // Proc. of RuPAC2018, Protvino, Russia.
2018. P.207-210.

Phase 1 of construction of the Factory of Superheavy Elements
is complete, including the manufacture of the experimental hall,
the new heavy-ion accelerator DC-280 (with the ion intensity one
order of magnitude higher than that of any existing accelerator in
the world), and the highly efficient gas-filled recoil separator. The
goal of the construction of the Factory is the synthesis of new
superheavy elements with Z = 119 and 120 and further studies of
the prol)erties of SHE earlier discovered at JINR (!!4FI, 15Mc,
16y 17Ts, 1180g). First experiments are planned to be conducted
in April-May 2019.

Gas-filled recoil separator of the SHE Factory

The Precision Laser Inclinometer (PLI) is a unique instrument
which made possible the registration of angular microseismic
oscillations. Designed and created at JINR, the professional PLIs
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DC-280 accelerator

are now undergoing complex tests at CERN (Switzerland) and at
Garni Geophysical Observatory (Armenia). In 2018, the frequency
range of the instrument was extended to 12.5 Hz, and the minimum
spectral oscillations density of 2.4 - 10! rad/Hz!/? was recorded
in the Irequency range of 0.01-4 Hz. The influence of angular
oscillations on the divergence of the collider beams focuses in the
collision area is investigated. A specialized metrology laboratory
has been created at JINR DLNP for the scientific group that
developed PLI.

e Azaryan N., Budagov J. et al. The Minimization of the Long Term

Noises of the 24-Bit ADC for the Precision Laser Inclinometer.
JINR Preprint P13-2018-47. Dubna, 2018.

e Azaryan N., Budagov J. et al. Colliding Beams Focus Displacement
Caused by Seismic Events // Part. Nucl. (submitted).

INFORMATION TECHNOLOGY
AND COMPUTER PHYSICS

A new computation component — supercomputer “Govorun” —
was included into the Multifunctional Information and Computing
Complex (MICC) in 2018. It is based on both CPU and GPU
NVIDIA V100 components which allows carrying out resource-
intensive parallel computations that require various computation
architectures. The CPU part of the supercomputer is supported
by the Russian JSC “RSC Technologies” and is based on liquid
cooling. Currently, the supercomputer is used for massive-parallel
and resource-intensive tasks for the NICA mega-project.
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More than 6600 tasks in different fields of study (theoretical
computations and experimental data processing for the NICA) were
performed during July-November 2018.

e “Govorun” Supercomputer. http://hlit.jinr.ru/about_govorun/

MICC also includes Tierl center for processing and storage of
data from the CMS (CERN) which is one of the seven world centers
for data storage and processing. The figure shows contribution of
Tierl centers for the CMS during 2018. Tierl at JINR holds the
second place in the world — it processed more than 150 million
events, which exceeds the number of events processed by the world
grid centers by 24%.

T1_US_FNAL — 33.21%

T1 _RU_JINR —
25.02%

T1_UK_RAL — 11.39%

B T1 _IT CNAF — 8.86% (59.251)

B T1_DE_KIT — 8.72% (58.295)

B T1_FR_CCIN2P3 — 8.27% (55.307)
O T1_ES PIC — 4.24% (28.381)

B To CH CERN — 0.28% (1.880)

Contribution of the Ist level world centres to processing of experimental
data from CMS (in millions of processed events) in 2018

JINR participates in many research projects in which one of
the key factors is computation resources. In order to use the
local computation resources more efficiently, each organization that
participates in the project develops cloud infrastructure. Currently,
cloud infrastructure of each collaborating organization of the JINR
Member States is being integrated into a distributed platform based
on DIRAC (Distributed Infrastructure with Remote Agent Control)
(see the figure).

Over the last few decades, active research in the field of ma-
terials irradiation by high-energy heavy ions has been carried out.
At present, the following approaches are used for the mathematical
modeling of these processes: a thermal spike model and a molecular
dynamics method. In this work, an approach has been developed
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which is based on a continuous-atomistic model that consists of the
combination of a thermal spike model and a molecular dynamics
method. Based on the developed approach, processes in the nickel
target exposed to 700 MeV uranium ions were investigated. In
order to solve the equations of the continuous-atomistic model, a
software complex has been developed and tested on the HybriLIT
heterogeneous cluster.

e Batgerel B. et al. // EPJ Web Conf. 2018. V. 173. P.03005.

EDUCATIONAL ACTIVITIES

In 2018, over 400 students of the JINR-based departments of
MSU, MIPT, MEPhI, Dubna State University, and the universities
of the JINR Member States were trained at the JINR University
Centre. JINR laboratories welcomed more than 300 students from
the universities of Belarus, Kazakhstan, Russia, and Ukraine for
summer internship.

Over 140 representatives of Azerbaijan, Belarus, Bulgaria,
Cuba, the Czech Republic, Egypt, Mongolia, Poland, Romania,
Serbia, Slovakia, and South Africa took part in the three stages of
the annual International Student Practice.

Sixty-three participants of the Summer Student Programme
2018 from Belarus, Brazil, Bulgaria, China, Cuba, Egypt, Germany,
Italy, Kazakhstan, Poland, Romania, Russia, Serbia, Ukraine, and
Uzbekistan spent 4-8 weeks doing research projects at JINR
laboratories.

Scientific Schools for Physics Teachers from the JINR Member
States held at JINR and CERN brought together 47 teachers
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and 13 school students from Azerbaijan, Belarus, Bulgaria, India,
Kazakhstan, Moldova, Russia, and Ukraine.

In Moscow, at the VIII Russian National Science Festival
NAUKA 0+ “MEGASCIENCE: Russia in the World — Russia for
the World”, JINR staff members gave lectures and presented theme
stands, which featured models of existing and future JINR facilities,
at two exhibition sites. The programme for younger school students
included master classes, lectures, experimental demonstrations in
physics, chemistry, and robotics.

Montenegro hosted 50 undergraduate and postgraduate students
from Albania, Bosnia, Bulgaria, Croatia, Greece, Hungary,
Macedonia, Montenegro, Romania, and Serbia at the International
School on Nuclear Methods for Environmental and Life Sciences
(NMELS’18) organized by UC, FLNP, and DLNP. Lectures on
nuclear and related methods for ecological studies of various
ecosystems were delivered by the outstanding scientists from JINR
and scientific centres of Greece, Macedonia, Montenegro, Norway,
Poland, Romania, Serbia, and South Africa.

The JINR UC participated in the organization and running of
the Physics Days, the 7th Tournament of the Open Upper Volga
Cybernetics Network “CyberDubna-2018”, the 30th Interregional
Computer School named after V. Volokitin and E.Shirkova, the
International Educational Event “Open Lab”, the olympiads in
physics and mathematics. The University Centre also organized
introductory, popular science, virtual lectures, as well as excursions
for students, school students, and teachers from the JINR Member
States and other countries.

GENERAL DATA ON THE NUMBER OF PUBLICATIONS
BY JINR STAFF MEMBERS
(from 18.12.2017 to 12.12.2018)

e Books — 11:

Ignatovich V. Electromagnetic Waves and My Adventures along
Pages about EPR Paradox: Photons in Condensed Matter and
in Fundamental Physics. — Saarbrucken: Lambert Acad. Publ.,
2018. — 65 p.: ill. — Bibliogr.: p.61-65.

Ignatovich V. Quantum Mechanics Illustrated with Neutrons:
Non Relativistic Theory. — Beau Bassin: Lambert Acad. Publ.,
2018. — 144 p.: ill. — Bibliogr.: p. 137-144.
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Namsrai Kh. Handbook in Differential Equations and Appli-
cations to Physics. — Ulaanbaatar: Univ. of the Humanities,
[2018]. — 215 p. — Bibliogr.: p.207-208.

The Joint Institute for Nuclear Research in the ATLAS
Experiment. 1992-2015 / Vadim Aleksandrovich Bednyakov,
Yulian Aramovich Budagov, Viktor Vasilievich Kukhtin, Nikolaj
Artemievich Rousakovich, Aleksandr Pavlovich Cheplakov, Georgij
Aleksandrovich Shelkov, Evgenij Vladimirovich Khramov. —
Dubna: JINR, 2018. — 280 p.: col. ill. — (JINR; 2017-45). —
Bibliogr.: p.240-280.

Bogoliubov N.N., Bogoliubov N.N., Jr. Introduction into
Quantum Statistical Mechanics. — M.: URSS, 2018. — 384 p. —
(MSU classical manual). — Bibliogr.: end of papers.

Bogoliubov N.N., Shirkov D.V. Introduction into Quantum
Field Theory: Manual. — Ed.6 corr. and suppl. — M.: URSS,
2018. — 643 p.: ill. — (MSU classical manual). — Bibliogr.:
p.642-643.

Ignatovich V. Quantum Mechanics Illustrated with Neutrons:
Non Relativistic Theory. — Beau Bassin: Lambert Acad. Publ.,
2018. — 154 p.: ill. — Bibliogr.: p. 147-154 (in Russian).

Ignatovich V. Electromagnetic Waves and My Adventures along
Pages about EPR Paradox: Photons in Condensed Matter and
in Fundamental Physics. — Beau Bassin: Lambert Acad. Publ.,
2018. — 67 p.: ill. — Bibliogr.: p.63-67 (in Russian).

Isaev A.P., Rubakov V.A. Groups and Symmetries Theory:
Finite Groups. Groups and Lie Algebras. — M.: URSS, 2018. —
491 p.: ill. — Addit. ed. — Bibliogr.: p.482-485.

Strokovsky E.A. Physics of Atomic Nucleus and Elementary
Particles: Kinematics Basics: Manual. — Ed. 3 corr. and suppl. —
M.: Yurait, 2018. — 361 p.: ill. (Bachelor Academic course). —
Bibliogr.: p.349-361.

Frank I. M. Scientific Works: in two volumes. Vol.1 / Comp.:
A. 1. Frank. — M.: Nauka, 2018. — 478 p.: ill. — Bibliogr.: end of
chap.

Journal papers — 867

Publications in conference Proceedings — 639
Preprints — 56

Abstracts of theses — 10

Total: 1583
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