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TEOPETUYECKAYA ®U3UKA

[IpennoxkeHa HOBast MeTOAMKA MPEeLU3UOHHOM POTALIMOHHON CIeK-
TPOCKOTIHH [JIs1 CUMIIATHUECKH OXJIaXKJIEHHOTO KJacTepa MOJIEKYJIsp-
HBbIX UOHOB B JIMHEHHOH Paiu04acTOTHOM JIOBYLLUKE, KOTOPAs 03BOJISA-
eT YJAYYIIHUTb TOYHOCTb U3MepeHHUs MOUTH Ha ABa mopsiaka. Mamepe-
HbI LIECTh CBEPXTOHKMX KOMIOHEHT (PyHIAMEeHTaJbHOTO POTALIHOHHO-
ro Tepexofia, UTo MO3BOJIKJO MONYYUTh HanOoJee TOUHYIO MPOBEPKY
NpencKa3aHUi KBAaHTOBOH 3JE€KTPONUHAMHKH B TPeXUYaCTHUHOM CEK-
Tope Ha ypoHe 5 - 107!l orpannyenHom TekymuMy Heompe e eHHO-
CTAMU (yHAaMeHTaJbHbIX KOHCTaHT. OmnpeneseHo 3HaueHHe KOMOU-
HalUuH (QyHIaMeHTaJbHBIX KOHCTAHT Roome(mlj1 + mgl) v my/me
¢ OTHOCHTebHOH ToyHoCThbio 2 - 10711 PesynbraTel HaxonsaTcs B co-
rJaciy CO 3HAUEHHUSIMH, MOJy4aeMbIMH C HUCIOJb30BaHUEM PEKOMeEH-
nyembix rpynnod CODATA BenuunH (yHAaMeHTalbHbIX KOHCTAHT
ot 2018 r., HO oHHU GoJjiee TOUYHBL. DTH Pe3Y/bTaThl ABJAAIOTCA yOenu-
TeJIbHBIM JI0Ka3aTeJbCTBOM MPABHJIBHOCTH MPEAbIAYLINX KJUEBBIX
MPEU3UOHHBIX U3MepeHH#H 1 6oJjiee 4yeM B 20 pa3 yaydllaloT rpaHUuLy
IJ1sl THTIOTETHYECKOUN MSATOH CHJIbl B3aUMOJEHCTBUSI MEXKY TIPOTOHOM
U IeUTPOHOM.
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CpaBHeHHe MOJyUeHHBIX Pe3y/NbTaTOB CO 3HAYEHUSIMH U3 IPYTHUX padoT

e Alighanbari S., Giri G.S., Constantin F.L., Korobov V.I., Schil-
ler S. // Nature. 2020. V.581. P. 152.



Wccnenoano BiusiHMe KoHeuHoHl Temmepatypel (T~ 1010 K)
anep ¢ 6au3kuM K N = 50 4yHcIOM HEHTPOHOB Ha CKOPOCThH 3a-
XBaTa 3JIEKTPOHOB B BeLIECTBE KOPa KOJJIAMCHUPYIOLIEH CBEPXHOBOU
3Be3/ibl. B pamMKax TepMOAMHAMHUYECKH MOCJeI0BaTENbHOTO MOAX0AA
MO0Ka3aHo, YTO TemyoBble 3PQeKThl MPUBOAAT K Pa3bJIOKHUPOBKe ra-
moB-TesiepoBckux (I'T) mepexomoB. CpaBHeHHe CKOpocTell 3axBaTa
3JIEKTPOHOB Ha OCHOBHOM cocTosiHuH (1" = 0) U Ha HarpeThIX sApax
78Ni, 82Ge, 86Kr u 88Sr CBUIETEJBCTBYET O BaXKHOCTU ydeTa KOHeU-
HOH TeMIepaTypsl saep NpH MOIEJHPOBAHUH KOJ/Ianca CBePXHOBbIX.
[TonyueHHble pe3ybTaThl CIIOCOOCTBYIOT pa3pelleHtio BOpoca 0 Me-
XaHH3Me B3pblBa KOJJIATICHPYIOIIHX CBEPXHOBBIX.
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CKkopocTH 3axBaTa 3JIEKTPOHOB KaK (PYHKIMSI MJIOTHOCTH BellecTBa KOJ-

Jancupyioiero kopa. CKOpocTH 3axBaTa, COOTBETCTBYIOIME 3KCIIEPUMEH-

tajapHOH cuise ['T-nepexonoB, mpeacTaB/eHbl C yUeTOM dKCIEPHMEHTATbHBIX
OILINOO0K

e Dzhioev A.A., Langanke K., Martinez-Pinedo G., Vdovin A.lL,
Stoyanov Ch. // Phys. Rev. C. 2020. V. 101. P.025805.

Paspa6oTaH MeTon reHepalyud PeaUCTHUHBIX CTPYKTYp (DTOpPH-
poBaHHOTO rpadeHa, 6asUpylOLIMiCs Ha pe3y/abTaTaX CTOXacCTHYe-
CKHX MOJIEKYJIIPHO-AMHAMUYECKUX PacueToB. ODJEeKTPOHHblE TpPaHC-
TMIOPTHbIE CBOMCTBA TAKUX CTPYKTYP PaCCUMTaHbl B LIMPOKOM HHTEp-
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BaJie 3HaUeHUH KOHLEHTPaLMH aTOMOB ()TOpa, a TaKxKe IPH pasJdy-
HOH cTeneHH WX yropsjaodeHus. OOGHapyKeHO COOTBETCTBHE MeXIY
HeperyJ/sipHOCTbIO PACIOJNOXKEeHHSI aTOMOB (PTopa M 3JeKTPOHHBIMH
cBoicTBaMu. [IpenJsioxxeHHOe paccMOTpeHHe MO3BOJIMJIO BOCIIPOU3BeE-
CTH J[IBa 3KCIIepUMEeHTa/NbHBIX HaOMIOeHHS B NaHHOM MaTepuale,
a UMEHHO: 3/IeKTPOH-/IbIPOUHYI0 aCUMMETPHIO TPAHCIIOPTHBIX CBOHCTB
¥ MUK B MPOBOIUMOCTH MPU KOHLEHTpauuu ¢ropa oxkoso 10 %.

e Yamaletdinov R.D., Katkov V. L., Nikiforov Y. A., Okotrub A. V.,
Osipov V. A. // Adv. Theory Simul. 2020. V.3. P.1900199.

O6Hapy:keH HOBBIH 3((eKT CTYNeHYaTOro U3jaydyeHHs B Mpoliec-
cax pacnafioB KBasWNepHOIUYeCKUX OpU3epoB M OCLHJIJIOHOB, IMPO-
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SIBJSIIOIIMEICS B IOCJEN0BATENbHOCTH «B3PBIBOB» MOTOKA PaiHalllH,
0CBOOOXKIAaeMOH B XOle JUHAMUYECKOH 3BOJIIOLIUA CUCTEMBI.

e Dorey P., Romanczukiewicz T., Shnir Ya. // Phys. Lett. B. 2020.
V. 806. P. 135497.

9KCITEPUMEHTAJIbHAA ®U3UKA

Pusuka yacTuil

PasBepHyTbl M BBeleHbl B 3KCIJayatauuio 6-# u 7-U Kjaactephl
cosnaBaeMoro Ha o03.bBalikan r1y60KOBOAHOrO HEHTPHHHOIO TeJle-
ckoma KyGokusomeTpoBoro Maciitaba Baikal-GVD. C ux BBOomOM
3¢ deKTHBHLIH 06beM Teseckona NoCTHT 3Hadenus 0,35 kM> B 3amaue
perucTpaury JUBHeH OT HEUTPHUHO BBICOKHMX IHEPTUU acTpodusnyec-
KOU mpHpoabl. YcTaHoBka comepKUT 2016 riy60KOBOIHBIX NETEKTO-
POB UEPEeHKOBCKOI'O CBeTa Ha OCHOBe OOJBLIMX (DOTO3JEKTPOHHBIX
YMHOXHTesel 1 paboTaeT B pexKMMe MOCTOSIHHON perucTpalMy U Ha-
KOIJIEHUSI aHHBIX.
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[Tony4yaemble naHHble O MOTOKe aTMOC(epPHBIX MIOOHOB U HEHTpH-
HO HaxoIsATCs B XOpOLIeM COOTBETCTBUM C OXHIaeMbIMH. TeMIl
cyeTa MepBBIX COOBITHH OT HEHTPHUHO BLICOKMX 3HEPTUH HaXOOUT-
Cl B COIJIaCMM C JaHHBIMH O MOTOKE acTPOo(U3UYECKUX HEUTPHHO,
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MOJy4YeHHbIMH Ha aHTapKTHYeCKOM HelTpuHHOM Teseckone IceCube.
CoBmecTHasi paboTa 3THX ABYX KPYyMHeHIINX TesjecKornoB CeBepHOTO
u [OxxHoro mnosymapu#i no3BoJsisieT BeCTH 0030p Bcero HeGa B Hel-
TPUHHOM H3JIy4eHHH, OCYILECTBJATh TOUCK aCTPO(PU3HUECKHX UCTOU-
HUKOB Ha Bcel HebecHol cepe. [erektop Baikal-GVD Bkiroden
B MeXyHapOAHBblE CUCTEMBI MHOTOKAHa/bHBIX OTOBELIEHUH C LIeJbI0
TIOMCKA U TOCJIeNYIOIIero H3yyeHHs] TPAaH3UEHTHBIX acTPO(PHU3NIECKUX
MCTOUHHKOB METOLaMH MHOT'OBOJIHOBOH W MHOTOKaHAJbHOH acTpo-
HOMHH.

Pa6oTbl 10 MOHTaxy TUPJISHIbI

o Jlomoeaurxuii I'. B. Tny60KoBOAHBEIH HEUTPUHHBIH Tesieckon — Baikal-
GVD // 36-1 Bcepoc. kKoH(. M0 KOCMHUYECKHM JiydaMm, 28 CeHT.-—
2 okt. 2020 r., HUNAD MI'Y, ounnaiiy;
https://events.sinp.msu.ru/event/3/sessions/22/#20200930

e Safronov G.B. Status of Baikal-GVD: Results of Track Re-
construction // 40th Intern. Conf. on High Energy Physics,
ICHEP2020, 28 July -6 Aug. 2020, online; https://indico.cern.ch/
event/868940/contributions/3813595/

Konna6opauueit yuennix B skcnepumente NOvA (FNAL, CIIA)
MpOBeleH aHa/M3 [aHHBIX C YBEeJHUEHHOH HHTEerpasbHOH 3KCIO-
sulmel, Kotopas Temepb cocrtasaser 13,6 - 102 POT (mpoToHOB
Ha MHIIeHH) B myuke HefiTpuHo u 12,5 - 10’0 POT B nyuke an-
THHeATpruHO. COBMeCTHasi MHTepIpeTaldsi Pa3JHUHbIX KaHAJOB OC-
UMJISLMAR T03BOJIMJIA YTOUHHTb MapaMeTpbl 3TOTO SIBJIEHHUS: Jyd-
llee 3HaYeHHe MOATOHKHU JIE)KUT B TOUKe C HOpPMaJsbHOH HepapxueH,
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B BepXHEM OKTaHTe yrma o3 CO 3HaudeHHeM sin’ foz = 0,57f8’8i,

Am3y = (+2,41 £0,07) - 1073 3B? 1 dcp = 0,827 0247, Takum o6pa-
30M, 110 JaHHEIM 3KcrepuMenta NOvA mpeanoututesbHee SB/sSETCS
KOMOMHALKS OCLUJ/ISLHOHHBIX [apaMeTpoB, MPUBOASIIAS K CHM-
METPHUH MeXKIy HEHTPUHO M aHTHHEHTPHUHO, a MPOTHBOIIOJIOXKHbIE
KOMOMHALUWK («oOpaTHasi uepapxusi, dcp = 7/2» W <«HOpMaJibHast
vepapxus, dcp = 3m/2») oTBepralTcs Ha YpPOBHAX > 30 U > 20
COOTBETCTBEHHO.

e Acero M. A. et al. (NOvA Collab.). Adjusting Neutrino Interaction
Models and Evaluating Uncertainties Using NOvA Near Detector
Data // Phys. Rev. Lett. 2019. V. 123, No. 15. P. 151803.

B pamkax mnpoekrta ATLAS na LHC npu akTHBHOM ydacTuu
cotpynHukoB OUSH 6vlin npoBeeHbI HCCEI0BAHUS O TIOUCKY pac-
nanoB 603oHa Xurrca CrannaptHodl Moznesu (CM) Ha bb-KBapKOBYIO
napy npH accolHaTUBHOM poxiaeHHH ¢ W- uau Z-6o3onoM. [Ipoana-
JIU3UPOBAHBI BCE JAHHBIE, MOJYYeHHBIE B TPOTOH-IPOTOHHBIX COyIa-
penusix mpu /s = 13 TsB. VamepeHHble ceueHHs] acCOLHATHUBHOTO
poxpaeHusi 6030oHa Xurrca ¢ W- u Z-6030HOM CO CTaTHCTHYECKOH
3Hauumoctbio 4,0(4,1) u 5,3(5,1)0 Xopolo coracyoTcs ¢ 0XKHIae-
MBIMM 3HayeHUsIMH B pamKax CM.

e Aaboud M. et al. (ATLAS Collab.). Measurements of the
Production Cross-Section for a Z Boson in Association with b-Jets
in Proton-Proton Collisions at /s = 13 TeV with the ATLAS
Detector // JHEP. 2020. V.07. P. 44.

Ha yckoputene MAMI (Matinn, [epManus) npyu akTUBHOM y4a-
ctun cotpynHukoB OMAN BeimosHeHbl MepBbie B MHUpe MPeLn3UOH-
Hble U3MepeHHUs MOJNHbIX CeYeHUH U YIJIOBBIX pacrnpeneseHrud nas ¢o-
TOPOXKIEHHS T°-Me30HOB Ha KBa3HCBOBOAHBIX HYK/IOHAX, CBA3AHHBIX
B JleUTpOHe. YCTaHOBJ/EHO 3HAYUTEJbHOE PACXOXKAEHHEe MeX1y ceye-
HUSMH Ha CBOOOJHBIX M CBSI3aHHBIX MPOTOHAX, 00yCJOBIEHHOE B3a-
MUMOJIEHCTBHEM HYKJOHOB B KOHEUHOM COCTOSIHMU. DTO pacXoxkKAeHHe
UCIIO/Ib30BAHO [J/151 OLIEHKH CceueHUs] (POTOPOXKIeHHS HeHTpasbHbIX
MIMOHOB Ha CBOOOAHBIX HeHTpoHaX. [laHHbIE MOJyUeHBl C UCIOJb30Ba-
HHMeM co3faHHOH corpyaHukamu OMAN nonspusoBaHHO# NpoTOHHON
(IeATPOHHON) MHILEHH.

e Dieterle M. et al. (A2 Collab.). Helicity-Dependent Cross Sections
for the Photoproduction of 7° Pairs from Nucleons // Phys. Rev.
Lett. 2020. V. 125. P.062001.



C yuactuem ¢usukos OUSU 3aBepuiena o6paboTka mepBbIX
NaHHBIX, MoJydeHHbIX B 3kcrnepuMmeHte NA62 na SPS (LIEPH).
B pamkax moucka HoBo# ¢u3uku B pegkux pacrnagax KaoHOB oOHa-
py»eHo 17 KaHAHIATOB B CBEPXPEAKHH pacraj 3aps’KeHHOro KaoHa
KT — 77vv npu oxunaemom (oHe B 7 COOBITHH. DTO MO3BOJIHUJIO
chesiaTh JYYLIYI0O B MHPE OLEHKY OTHOCHTEJbHOM BEPOSITHOCTU pac-
naga BR(K+ — n7vw) = (1 1,01L(3)"5l +0,3cper ) - 1071 uTo cornacy-
eTcs ¢ npeacKkasaHueM CTaHIAPTHOH MOJEJIH.
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CoOBITHS-KaHIUAATE B CBEPXPeAKHH pacnan (B pamMke) U (OHOBBIE COOBI-
THUS B IePeMeHHbIX U3MePEHHOI0 UMIY/bCa 3aps2KeHHOr0 IMOHA U KBajpaTa
HeJ0CTalUeld Macchl, CBI3aHHOH C HEUTPUHO

e Marcheuski R. (for the NA62 Collab.). New Result on the Search
for the K™ — 7 + v¥ Decay at the NA62 Experiment at CERN //
ICHEP-2020, 28 July -7 Aug. 2020, Prague.

Psan uHTepecHBIX pedynbraToB nojydeH rpynnoi OUAHW B skc-
nepumente ALICE na LHC (LUEPH). Hoswii ananus ¢emTocko-
MUYEeCKUX KOPPEeJSUUH s Map HUAEHTUYHBIX 3apsiKEHHBIX THOHOB
U KaOHOB B pp-cToJKHOBeHUsX npu 13 TaB 6wl npoBeneH oTaenbHO
nasi cepuueckux (S > 0,7) u crpyiinbix (St < 0,3) cobwiThii, rae
St — mnonepeuHas c(epUUYHOCTb COOBITHS. YMeHblUEHHe paguycoB
MCTOYHHUKOB C YBeJHUEHHEM IOMePeyHOro UMITy/Ibca Mapel HaOJMona-
JIOCb HE TOJbKO [IJisi CTPYHHBIX, HO H 1/ Cc(hepUUeCcKHUX COOBITHH,
KOTOpble J€eMOHCTPHPYIOT HETPUBHUAJNbHOE MOBENEHHE KOJJIEKTHBHO-
NofgoOHBIX YaCTHI], OXKHAaeMOe TOJNBKO B CTOJKHOBEHHSIX TSXKEJbIX
MOHOB C BO3MOXKHBIM 00pa3oBaHMeM KBapK-TJIIOOHHOH TJIa3MBI.

e Malinina L. (for the ALICE Collab.). Femtoscopic Correlations of
Identical Charged Particles in pp-Collisions at LHC Energies with
Event-Shape Selection // 5th Intern. Conf. on Part. Phys. and
Astrophys. (ICPPA-2020), Oct. 7, 2020, MEPhI, Moscow.



B skcnepumente CMS na LHC ¢ yuacruem ¢usukos OUAU
npoBeieH 0000LIAI0IINN aHalu3 Pe3yJbTaTOB U MEPCIeKTUB MOUCKa
CUTHAJIOB MHOTOMEPHOH HM3KO3HepreTHuecko rpaButauuu. [lokasa-
Ho, yto LHC nocTur mopora CBOHMX BO3MOXKHOCTEH B HaOGJIONeHUH
CHTHAJIOB KBa3WKJaCCHUECKMX MHOTOMEPHBIX UepHBIX HIblp RS- u
ADD-rtuna. OnHako no-rnpeKHeMy OCTaeTcsi OKHO JJisi TaK Ha3blBa-
eMbIX KBaHTOBbIX 4yepHbIX nbip (KYJI) ¢ xapakTepHOH 3KCIepHMeH-
TaJIbHOM CUTHATYpoOl HapylieHus apomarta (ep/er/ut). [lonyueHHble
OrpaHUYEHHUs] Ha MUHHUMAaJbHO NOMYCTHMble 3HaUeHHsl MacChl KBAHTO-
BBIX UEPHBIX IbIP COCTaBJASIOT OT 3,6 10 5,6 TsB/c? B 3aBHCHMOCTH
OT MOJEJIH W YKCJIA M JOTIOJHUTEJIbHBIX H3MepPEeHHH.

35.9 fb ! (13 TeV

)
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Bepxuue npepensl npu 95 %-M ypoBHe NOCTOBEPHOCTH MAJsi CpeqHell Be-
JIUUUHBI TPOU3BENEHUS CEeUeHHs] CUTHaJjJa W BeposTHOCTH pacmaga KY]L
B eyt Kak (DyHKLHMH TOPOTOBOrO 3HAUEHHs Macchl myn. VIHTEpBasbl ypoB-
Hell noctoBepHOCTH 68 1 95 % 115 MeMaHbl BBIIEJEHBl 3€JI€HBIM U XKeJIThIM
LIBETOM COOTBETCTBeHHO. [lokasaHbl MpencKasaHus [Jsi HECKOJIbKHUX MOJe-
Jiel ¢ GOJIbIIUM YHUCJIOM JOMOJHHUTENbHBIX POCTPAHCTBEHHBIX H3MEPEHHH,
B YaCTHOCTH, [Jisl OHOTO JOMOJHHUTEbHOro uaMepenus (RS) u nas n = 4,
5 1 6 momosHHUTE bHBIX H3MepeHud (ADD)

o Savina M.V., Seitova D. The CMS Experiment Programme on
Search for Multidimensional Low-Energy Gravity at the LHC //
Yad. Fiz. 2021. V.84, No. 1.
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Pu3uKa TAKEJbIX MOHOB HU3KUX IHEPTUU

Ha yckoputenbHom kommiekce «PabpuKa CBEPXTSKEJIbIX 3Je-
MEHTOB» yCIIellIHO HayaT NepBblil SKCePUMEHT M0 CHHTe3y M30TOINOB
115-ro anemeHTa (MOCKOBHSI) B peakLUWH B3aWMOIEHCTBHS HOHOB
#8Ca u 23Am. DTOT 3KCTEPHUMEHT aeT CTapT YHUKAJBLHOH IpO-
rpamme OMSAM mo usyueHuio simepHO-(DU3UUECKHX U XHMHYECKHX
CBOHCTB CBEpPXTSI?KEJIbIX 9JIeMEHTOB, a TaKxKe [10Ka3blBaeT F'OTOBHOCTb
K 3KCIIepUMeHTaM [0 CHHTe3y HOBBIX 3JIeMEHTOB C aTOMHBIMHM HO-
mepamu 119 u 120 — mepBBIX 3JeMeHTOB 8-ro meprofa TaGAHIbI
II. 1. MeHnpeneesna.

BazoBasi ycranoBka pabpuku CTD — uukaorpon I11-280

e Oganessian Yu.Ts., Dmitriev S.N., Utyonkov V.K. Project of
Priority Experiments at SHE Factory // Proc. of the Intern. Symp.
on Exotic Nuclei “EXON-2018”. Petrozavodsk, Russia, 10-15 Sept.
2018. P.431-436 / Eds. Yu.E.Penionzhkevich, Yu.G. Sobolev.
Singapore: World Sci. Publ., 2020.

11



HeiiTponnas aaepHasa ¢pusuka

Ha ycranoBke TANGRA Ha ocHOBe cTaHIapTHOTO HEHTPOHHOTO
reneparopa MHI'-27 ¢ ucnosb3oBaHrueM MeTofa MeueHBIX HEHTPOHOB
TNPOBEIEHO MCCJIe0OBAHHE peaKlUH HEYNPYroro paccesHUs HEHUTPO-
HOB ¢ sHeprued 14,1 M3sB Ha sanpax xpoma u maraus. OnpenesieHbl
SHEPruM BUAUMBIX Y-NEPEXON0B, 00PA3YOIIMXCs B Pa3/JUYHbIX peak-
IUSX HEUTPOHOB C 3TUMHU SIAPAMHM, U UX MaplHrasbHble cedeHus. [Ipo-
Be/leHbl aHa/JHM3 pe3y/lbTaTOB HM3MepeHHs YIJIOBOTO pachpeseseHusi
~-KBaHTOB M CpaBHEHHEe C pe3yJbTaTaMH APYTHX OMyOJHKOBAHHBIX
3KCMEPUMEHTAbHBIX PaboT.

w w
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YrioBble pacnpeneseHds y-KBaHTOB A/si mepexonoB B °2Cr(n,n'v)%*Cr
E~ =935,5 k3B (a), 1333,7 k3B (6), 1434,1 k3B (8) u 1530,7 k3B (e).
CrJolIHbIe KPUBblE — aMMpPOKCHMAlUs NaHHBIX MoJHHOMaMH JlexaHnapa

e Fedorov N. A., Grozdanov D.N., Kopatch Yu.N. et al. Measuring
the Yields and Angular Distributions of + Quanta from the
Interaction between 14.1 MeV Neutrons and Magnesium Nuclei //
Bull. Russ. Acad. Sci. Phys. 2020. V.84. P.367-372.

e Grozdanov D. N., Fedorov N. A., Kopatch Yu. N. et al. Measure-
ment of the Yield and Angular Distributions of Gamma Rays
Originating Irom the Interaction of 14.1 MeV Neutrons with
Chromium Nuclei // Phys. At. Nucl. 2020. V. 83, No. 3. P. 384-390.

C yuactuem ¢usukos OUMAUN wuccnenoBanel oTOHHBIE CHJIO-
Bole yHKuM (PCD) u mioTHocTH siepHBIX ypoHed mas '%0Pt
MO CHeKTpaM MHOXECTBEHHOCTH TaMMa-KBaHTOB KaCKaJHOTrO pacra-
[a KOMIAYHJ-COCTOSIHUH SiIpa, MOJyUYeHHBIX Ha MYJbTHIETEKTOPHOH
ycranoBke DANCE (LANL, CIIIA). [Tony4yeHHble naHHbIE IBJASIOTCS
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HeOOXOOUMBIMU BeJIMUMHAMHU [JI pacyeTa B3anWMOAeHCTBUS (POTOHOB
C spaMH, B 4YacTHOCTH ceyeHU# peakuui. Kpome Toro, sHaHus
0 ©@CP u NIOTHOCTHU SIAEPHBIX YPOBHEH 0COOEHHO BaXKHBI B SII€PHOU
acTpo(u3uKe U B pa3paboTKe TMePeNoOBbIX SIAEPHBIX TEXHOJOTHH.

Intensity, a.u.

Intensity, a.u.

\V]

—_
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CpaBHeHHE 3KCMEPHMEHTaNbHBIX NAaHHBIX C MOIEJHUPOBAHHEM [JIsI PE30-
HaHCOB O cruHOM 1. UepHBIM I[BETOM OTMeYeHbl IKCIEpPUMEHTaJIbHbIE
JaHHble ¢ QAYKTyalueid no pesoHaHcaM, rojy6oi nosc — MoaeJHpoBaHHe
(cpenHee 3HaueHHe W CTaHIAPTHOE OTKJOHEHHE)

o Simbirtseva N., Krticka M., Casten R., Couture A., Furman W.,
Knapovd I, O’Donnell J. M., Rusev G., Ullmann J. L., Valen-
ta S. Examination of Photon Strength Functions and Nuclear
Level Density in Pt from the Gamma-Ray Spectra Measured
at the DANCE Facility // Phys. Rev. C. 2020. V.101. P.024302;
https://doi.org/10.1103/PhysRevC.101.024302.

Koponasupycnas undexuus COVID-19 oxkasasna orpomHoe Hera-
THBHOE BJIMSIHHE Ha 3JI0POBbe JIOAeH W KOHOMHKY MHOTHX CTpaH
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mupa. J{is OleHKU BJMUSHUS NPUHATBIX OUPAHWYMTENbHBIX Mep Ha
KauecTBO Bo3nyxa B MockoBckoi o6sactu B HioHe 2020 r. MXH BHIa
Pleurosium shreberi Oblnu otobpaHbl B 19 Toukax, NpH3HAHHBIX
3arpsi3HEHHBIMH TI0 pe3yJbTaTaM MPebIAYIIUX GHOMOHUTOPHHTOBBIX
uccienoBanui. Comepxanue Cd, Cr, Cu, Fe, Ni u Pb B o6pasuax
MXa OTpeNesisiii METOAOM aTOMHO-a0COPOIIMOHHON CEKTPOMETPHUH.
[To cpaBHenunto ¢ manubiMu 2019 r. comep:kanue Cd B o6pasuax
MXa CHH3UJOCh Ha 2-46%, a comep:kaHHe »Keje3a YBEJMUYUIOCH
Ha 3-127 %. Comepxanue Cu, Ni u Pb Bo Mxax cHH3HJOCH Ha
GOJIBIIMHCTBE y4YacTKOB OTOOpa TMpob, 3a HCKJAUYEHHEM BOCTOKA
MockoBcKol 00/1aCTH, Tle CKOHILEHTPHpOBaHa 3HauMTeJbHAash 4acThb
NPOMBIIINIEHHBIX TPpeAnpuaThil. OTpaHUYHTE IbHbIE Mephl, BBEeHHbIE
B MoOCKOBCKOH 00/1aCTH, NMPUBEJH K CHHXKEHHIO BBIOPOCOB TpaHC-
MOPTHBIMU CPEJNCTBAMH, B TO BpeMsl Kak HeraTHBHOE BO3JeHCTBUE
MPOMBIIIIEHHOTO CEKTOPa Ha KauyeCcTBO BO3JyXa OCTaJiOCh Ha YPOBHE
2019 r. UM naxke yBeJUUYHJIOCH.

2020

Tver region

Cd

Tver region

“fow r.-gim\ I

Kaluga region Kaluga region

0.7

Irebiryanys Prudy 05 Irekryamys Prudy
Ryazan region 01 Ryazan region
I 2019
. 2020

02040 80 120 160 02040 80 120 160
p— ) i )

CuneBa: kapta npo6oort6opa. CnpaBa: comepKaHue KaaMmus B npobax Mxa

B 2019 u 2020 rr.

e Yushin N., Chaligava O., Zinicovscaia I., Vergel K., Grozdov D.
Mosses as Bioindicators of Heavy Metal Air Pollution in the
Lockdown Period Adopted to Cope with the COVID-19 Pande-
mic // Atmosphere. 2020. V.11. P. 1194; https://doi.org/10.3390/
atmos11111194.

[Iponoskaercss paspaboTka METOIMKH HEHTPOHHOTO pe30HaHC-
HOTO aHa/jM3a C LEeJblo OMNpeleseHHs] 3JeMeHTHOTO cocTaBa oOpas-
1oB. MeTox siB/sieTCs Hepa3pylLIalIMM U OCHOBAH Ha PerucTpalun
HEUTPOHHBIX PE30HAHCOB IPH paJHALMOHHOM 3axBaTe, H3MepPEeHHHU
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BBIXO/la TPOAYKTOB peakLUHH B 3THX pe3oHaHcax. UToObl MPOBEPUTH
BO3MOXKHOCTH 3TOTO METOJa, TaKHe HCC/eN0BaHUs OBbLIN MPOBeIEHBl
B coTpyaHuuecTBe ¢ Mucturytom apxeosorun PAH Ha nmnynabcHOM
UCTOUHHKe pe3oHaHCHbIX HedTpoHoB MPEH mns 6ocrnopckux crate-
pos III-IV BB. H.3. U3 ¢aHaropuiickoro Kjaana.

Intensity, a.u.

e Sedyshev P. V., Simbirtseva N. V., Yergashov A. M., Mazhen S. T.,
Mareev Yu.D., Shvetsov V.N., Abramzon M.G., Saprykina I. A.
Determining the Elemental Composition of Antique Coins of
Phanagorian Treasure by Neutron Spectroscopy at the Pulsed
Neutron Source IREN in FLNP JINR // Phys. Part. Nucl. Lett.
2020. V. 17. P. 389-400.

Pdusuka KOHACHCUPOBAHHBIX Cpe[

BaH-zep-BaasbCcoBCKHE CJOUCTble MAarHUTHBIE MaTepUasbl C CUM-
MeTpHell MarHUTHOH pelleTKH, NOomo0HOH rpageHy, AEMOHCTPUPYIOT
CYLIeCTBOBAaHHE MArHUTHOTO YINOPSNOYeHHs IIPU AOCTaTOUHO BHICO-
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a) Heiitponnble nudpakuuoHHble crnekTpsl FePSs, nsMepeHHble Mpu pas-
JIMUHBIX 3HaYeHHsX NABJeHHs W TeMIepaTypbl Ha nudpaxtomerpe JH-12
1 obpaboTaHHble 10 Merony PutBesbna. 6) MoHOK/IKWHHAsS CTPyKTypa
FePS; cummerpun C2/m. 8) MaruutHas ctpykrypa FePS; npu Hopmasb-
HOM ¥ BBICOKOM NaBJIEHHH
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KHUX TeMIlepaTypax B IipefeJse 10 eIMHHUUHOr0 aToMHOro cios. [Tpose-
IIeHO HCC/IeoBaHNe BIMSHHUS BBICOKOTO 1aBJeHHs HAa aTOMHYIO U Mar-
HUTHYIO CTPYKTYPbl KBa3HABYMEPHOIO BaH-Iep-BaajbCOBCKOr0 aHTH-
tdeppomarnetnka FePS3 B mupokom nuanazone temnepatyp. O6Ha-
pY>KeH H30CTPYKTYpPHBIH (Da30BBIH Mepexol B HOBYI MOHOKJIHHHYIO
mopudukauuio npu P = 1 I'[la, conpoBoxaarUiics 3HAYUTENbHBIM
M3MeHeHHeM napameTpoB pemieTkKd. CTPyKTypHasi mepecTporka Mpu-
BOAMT K M3MeHEHMIO0 XapakTepa aHTH(eppPOMarHUTHOIO yIopsifoye-
HHSI ¢ KBasuIByMepHOro (BekTop pacrpoctpanenus k = (0 1 1/2))
Ha tpexmepHbli (kK = (0 1 0)). Ilpu GoJsiee BBICOKHX 3HAUEHHUSX
nasieHuss P > 14 I'Tla B o6sacT mnepexona AU3JMEKTPUK—MeTaJLI
Hab/01a/10Ch TI0aB/AeHNe aHTU(EPPOMArHUTHOTO YIOPSIOUEHHS U
(opmupoBaHue (asbl ¢ OJIMKHAM MAarHUTHBIM TOPSIAKOM.

e Coak M.J., Jarvis D.M., Hamidov H., Wildes A.R., Paddi-
son J.A.M., Liu C., Haines C.R.S., Dang N.T., Kichanov S.E.,
Savenko B.N., Lee S., Kratochvilova M., Klotz S., Hansen T.,
Kozlenko D.P., Park J.-G., Saxena S.S. Evolution of Magnetic
Order in van der Waals Antiferromagnet FePSs; through Insu-
lator—-Metal Transition // Phys. Rev. X. 2020 (in press).

BaxxHble MeXaHU3MBI peryJsiliuy NPOLecCcOB KHU3HeAesATeNbHOCTH
OHOJIOTHYeCKUX KJETOK CBI3aHBl CO B3aUMOJEHCTBHEM XOJeCTepHHa
C JUMUAHBIMM MeMOpaHamu. Hampumep, ofHUM U3 Hanbosee cepbes-
HBIX XPOHHUECKHX 3a00JieBaHUH, CYLIECTBEHHO BJHUSIOILMX Ha 2KH3-
HellesiTeJbHOCTb W MPONOJIKHUTEJNbHOCTDh »KU3HH 4esloBeKa, SBJSETCS
aTepocKJ/epo3, Cpeld OCHOBHBIX [IPOLLECCOB PA3BUTHSI KOTOPOIO MOXK-
HO BBIJIeJIUTb 00pa3oBaHMe XOJIeCTEPUHOBBIX OJIsillleK Ha BHYTPEHHUX
CTeHKaX COCYMOB.

[TpoBeneHo wuccrienoBaHHe KOJMJNEKTHUBHOM AWHAMHKH JIMIMIHBIX
MOJIEKYJ C TIOMOILbIO METO/la HeYIIPYTIoro paccessHusl peHTITeHOBCKOT0
U3JIy4eHHs C BBICOKHM paspelleHHeM Mo NepefaHHOH sHepruu. Ilo-
JydeHHble JUCIIEPCUOHHBIE KPHBble MHOTOKOMIIOHEHTHBIX MeMOpaH
NIOMHMMO M3BECTHBIX aKYCTHUECKHX (DOHOHHBIX MOJ, COZEpxKaT TaKxKe
HOBYIO ONTHYeCKYI0 (POHOHHYIO MOAY, CBSI3aHHYIO C CYILLleCTBOBaHUEM
CTaOU/bHBIX JHMMNHUAHBIX I[ap, COCTOSIIMX W3 [BYX pPasHbIX THIIOB
JIUMUAHBIX MoJiekysa. HabJsionaeMblii pa3pblB onTHUECKOH (DOHOHHOH
MOJbl CBHIETE/bCTBYeT O KOHEUHOM pa3Mepe 00/1aCTH CYLlecTBOBa-
HMS ONTHYeCKUX (POHOHOB. Takue 00/1aCTH SIBJSIOTCS CTAOHUJIbHBIMH
Ha MHUKOCEKYHIHOM MacluTabe BpeMeHH, MOCKOJbKY HX pa3Mepbl He
3aBUCAT OT KOMIIOHEHTHOTO COCTaBa MeMOpaHbl. DTO O3HAYAET, UTO
JI060H JUNUAHBIE padT COCTOUT U3 Habopa OAUHAKOBBIX JHUMHUAHBIX
obsacTell, YUCJIO KOTOPBIX OINpee/seTcss TePMOAMHAMHUYECKUMH IIa-
pameTpamu MeMOpaHbl. JlaHHBIH pe3ysabTaT SIBJASETCS YHUKAJbHBIM,
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[TIOCKOJIbKY HAaeT IpeacCTaBJeHHe O KOJIJIEKTUBHOM NMHAMUKE JIMIIH[I-
HBIX MOJIEKYJ Ha HAaHOMETPOBLIX MaciTabax JOJIMHBI U THKOCEKYHI -
HBIX Macutabax BpeMeHHU ONHOBPEMEHHO.

e Soloviov D., Cai Y. Q., Bolmatov D., Suvorov A., Zhernenkov K.,
Zav’yalov D., Bosak A., Uchiyama H., Zhernenkov M. Functional
Lipid Pairs as Building Blocks of Phase-Separated Membranes //
Proc. Natl. Acad. Sci. USA. 2020. V. 117(9). P.4749-4757.

JIOCTUTHYT BBICOKOUYBCTBUTEJ/IbHBIH YPOBEHb PETUCTPALIUH CIIEK-
Tpa THraHTCKOro KomOuHauuoHnHoro paccesinuss (CKP) u Busya-
JIU3ALUH ONMHOYHOH MOJIEKYJIbl O-THO-2-HUTPOOEH30MHOH KHUCJOTHI
(TNB) 13 arToMo/IsipHO-KOHIIEHTPUPOBAHHOTO pacTBopa 9,5’-AUTHO-
ouc-[2-nurpobensoitton kucaotsl]| (DTNB). B kauectBe [KP-akTHB-
HBIX TOMJIOXKEK HCIOJMb30BAINCh [eHIPUTHbIE cepeOpsiHble HaHO-
CTPYKTYpbl, Ha KOTOpPBIE aICOPOHUPOBANUCH HUCCJENyeMble MOJIEKYJIbl
M3 PaCTBOPOB Pa3JMUHOH KOHLEHTPAIHH.

Beutu 3apeructpupoBansl u o6padoransl [ KP-crekTpsl # cooT-
BETCTBYIOIIME WM KapThl MPH KOHLEHTPAUHUAX aHaJdUTa B JHana-
sone or 1072 M 10 yabTpaHM3KOH aTTOMOMAPHOH KOHLUEHTPALMH
10~ M (puc. 2 Ha c. 19), cooTBeTCTBYIOLIeH ONMHOYHOH MOJEKYJIe.

e Bandarenka H., Khinevich N., Zavatski S., Mamatkulov K.,
Vorobyeva M., Arzumanyan G. 3D Silver Dendrites for Single-
Molecule Imaging by Surface-Enhanced Raman Spectroscopy //
ChemNanoMat. 2020; doi: 10.1002/cnma.202000521.

HccenenoBanne mocBsLIEHO TPUMEHEHHIO CHEKTPOCKONHH KOMOH-
nHauuonHoro paccesinusi (CKP) nns pacnosHaBaHusi HeHTpogu/os,
TPaHC(OPMHUPOBAHHBIX TpU HeTo3e. F3BecTHO, 4TO B pe3ysbTaTe
HeTO03a BO3HMKAIOT TaK HasblBaeMble HelmpoguibHble BHEKAEMOU-
Hote nosywku (HBJI), KoTopble mMpencTaBiasiioT COGOH KOMILIEKCHI
JHK c sHe#TpoduapHbIMU OeKaMu, TPaHC(HOPMHUPOBAHHBIMH B MPO-
necce Heto3a. Llesbro paboThl ObLJI MOMCK BO3MOXKHBIX CIIEKTPaNbHBIX
MapKepoB B CHEKTPaxXx KOMOMHALMOHHOTO paccesiHUsi HeHTPOQUJIOB,
BBI3BAHHBIX HMEHHO HETOTHUECKHUM MpeoOpa3oBaHHeM HeHTPOQHIIOB.

Ha nauanbHO# cTaguu (GOpMHUPOBAHHUS CeTeH-JOBYIIeK aHTUMHUK-
poOHbIe 3JIeMEHTbI B TpaHylax HEUTPOMPUIbHON KJETKH MO NeHCTBH-
eM CIelHa bHbIX (EePMEHTOB LHUTPYJIJHHUPYIOTCS, YTO YKa3blBaeT
Ha Haya/jo Mpolecca aKTHBAllMM HeT03a. BBICOKOYYBCTBHTEJ/bHAs
paMaHOBCKasl CIIEKTPOCKOIIHS MO3BOJIUJ/IA BHISIBUTh B HU3KOUACTOTHOM
[Mana3oHe CIEKTPa BOJIOLHIO (POCT) MHUKA LUUTPY/IJIHHA B TeueHHe
30-40 MuH moc/e Hauasa BOCMAJUTENBHOTO Mpolecca, YTO MOXKHO
KJIacCH(UIIMPOBATh KAaK PaHHIOW AMAarHOCTHKY HETO3a.
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Citrulline line evolution during neutrophil transformation
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HuskouacToTHass o6sacTh crnekTpa KOMOMHALIMOHHOTO paccesiHUsl HEUTpO-
¢usoB: 3BoJOLKs (POCT) HHTEHCHBHOCTH JIMHUK LUMTPY/INHA, YKa3blBakO-
asi Ha NMpeakTUBALMIO HET03a

o Arzumanyan G., Mamatkulov K., Volkov A., Vereschagin K.
et al. // J. Raman Spectroscopy. 2020. V. 1. P. 10; https://doi.org/
10.1002/jrs.5844.

PAJUAIIMOHHBIE U PAINOBHUOJIOTNYECKHE
HCCJIEJOBAHUA

B corpynHuuecTBe ¢ YeUICKHMH W HEMELKHUMH KOJJIeraMy pas-
pabGoTaH HOBBIH MeTOM aHaJH3a TOHKOH CTPYKTYPBI KJIACTEPHBIX I10-
Bpexxnennit JJHK co cBepxBeicokuMm pasperieHueM. OH OCHOBaH Ha

Busyasnusauus CTPYKTypbl KJaCTEPOB penapalloHHbix 6enkos 53BP1 B sa-

pax KJeTOK TyinoOsacToMbl uejoBeka U87 uepes 24 4 mocse o6jydeHUs

yckopeHHbIMH HoHamu 9N (smeprus 13 MsB/uykmon, mosa 1,3 I'p):
@) n3o6paXkeHHst B MUKPOCKOIe, 6) MporpaMMHast moctobpadoTka
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MHKPOCKOIIHH JIOKAJH3ALUH OIMHOYHBIX MoJiekys. C mpuMeHeHueMm
JIaHHOTO METOa M3y4eHa CTPYKTypa KJACTEPHBIX ABYHHTEBBIX pas-
peiBoB JIHK, a Tak:ke mpoBeneHO CpaBHHUTEJbHOE HCCe0BaHHE KH-
HeTHKH UX perapalyy B HOPMasibHbIX ((pHUOPOGIACTBI) U OMYXOJEBbIX
(rmuo6nacroma U87) k/eTKax uesoBeKa MpU NeHCTBUH YCKOPEHHBIX
MHOT03apsiIHBIX HOHOB a30Ta '°N. TIpen/ioxeHHBbIi MONXO0 MO3BOJS-
T MOJIYYUTh HOBbIE CBEIEHHUS O MPUPOLE PALHOPE3UCTEHTHOCTH Psifia
OIyXOJIeH.

e Hausmann M., Neitzel C., Bobkova E., Nagel D., Hofmann A.,
Chramko T., Smirnova E., Kopecénd O., Pagdcovd E., Boreyko A.,
Krasavin E., Falkova I., Heermann D. W., Pilarczyk G., Hilden-
brand G., Bestvater F., Falk M. Single Molecule Localization
Microscopy Analyses of DNA-Repair Foci and Clusters Detected
along Particle Damage Tracks // Front. Phys. 2020. V. 8. P. 578662;
doi: 10.3389/iphy.2020.578662.

Metonamy cKaHUpYIOILEH 3/eKTPOHHOH MHUKPOCKONHUH H pPeHT-
FeHOBCKOTO 3HEProfMCIIepCHOHHOIO0 MUKpOAaHa/13a BBIIOJHEH 060Jib-
IIOH LMKJ HCCAeNOBAHHUE OKaMeHeJbX MHKPOOPraHH3MOB (MHKpO-
(occunit) B MeTeopuTax. BbimylleH nepBblil HIMIOCTPUPOBAHHBIH
atyiac Mukpodoccunuit B mereopute Opreil. CoBMeCTHO C KoJlje-
ramd u3 Hranuun u Yexun uccienoBaHo (HhopMUpOBaHHE CJOKHBIX
npebHOTHUYECKUX COelMHeHUH NpU 06JyueHHH MNPOTOHAMH MPOCTHIX
OpraHUYecKHX COeJMHEeHHH B IPUCYTCTBUMU BellleCTBA MeTEOPHUTOB
Kak Kara/nusatopa. [IpensokeH HOBBIE MeXaHH3M, CIIOCOOCTBYIOLIMN
00pa3oBaHHUIO U NepepaboTKe HepaCTBOPUMOIO OPraHHUeCKOro Bellle-
CTBa B MeTEOpUTax U B Xole NMpeOHOTHUECKUX MPOLECCOB.

i 10

M306pakeHns1 OKaMeHeJbIX MUKPOOPraHU3MOB U3 MeTeopuTa Opreit
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e Posarnos A. I0., Xysep P. b., Kpacasun E. A., Camviruna O. C., Pro-
mun A. K., Kanparos M. HU., Canpoikun E.A., A¢arnacvesa A. H.
Mereopur Opre#t (atnac mukpodoccuauit) / Ots. pen. A.1O. Posa-
HoB. M.: [IMH PAH, 2020 (Ha pyccKOM M aHIJIMHCKOM $I3bIKaX).

e Bizzarri B.M., Manini P., Lino V., Ischia M., Kapra-
lov M.I, Krasavin E.A., Mrazikova K., Sponer J., Spo-
ner E., Di Mauro E., Saladino S. High-Energy Proton-Beam-
Induced Polymerization/Oxygenation of Hydroxynaphthalenes on
Meteorites and Nitrogen Transfer from Urea: Modeling Insoluble
Organic Matter? // Chem. Eur. J. 2020. V.26, P.14919-14928,;
doi: 10.1002/chem.202002318.

YCKOPUTEJIbHAA TEMATHKA

20 Hos6ps 2020 r. Ilpencenartens IlpaButesnsctBa PP npowus-
BeJl TeXHOJIOTHUECKHH MyCK OJHOTO M3 OCHOBHBIX 0JIOKOB Meracai-
enc-mpoekta «Kommseke NICA» — cBepxmpoBopsiiiero OycCTepHOTO
cuHxpoTpoHa (6ycrepa).

DToMy COOBITHIO MpeALIeCcTBOBaNA AJWTEJbHAS W HaNpsKeHHAs
pa6oTa 1O CO3NaHHIO M BBOLAY B 3KCIUIyaTallUI0 BceX OOBEKTOB
MHXEKI[MOHHOTO KOMIJIeKCa TpoeKTa, BKJ/Uasg HMCTOUHHMKH T0JIS-
PHU30BAHHBIX, JIETKUX W TSXKEJNblX HOHOB W JIMHEHHBIH YCKOPHUTEJb
TSKEJIBIX HOHOB, — OCHOBBI JJISl MOJyUeHHS] TPeOyeMBIX My4YKOB U
UX BBO#a B OycTep. DbliM TakKe H3rOTOBJIEHBI CBEPXIPOBOASIIHE
CTPYKTYpHble MarHUTBl OGycTepa, CMOHTHPOBAHBI H MPOTECTHPOBAHbI
BCTPOEHHBIE CHCTEMbl KOJblla OycTepa: BBICOKOYACTOTHAS YCKOPS-
[ol1asi CHUCTeMa, CHCTeMa 3JEKTPOHHOTO OXJaxKIeHHS LHUPKYJIHPYIO-
[ero My4yKa, yCTPOHCTBAa BBOAA M BblBOAA MyuykKoB. Marortosiena
LMKJ03ajamlas annaparypa Oycrepa, annapatypa AHarHOCTHKH H
TEPMOMETPHH, CUCTEMBl MTUTAHHUS, NETEKTHPOBAHHS T€PeXOI0B U 3a-
IUTBl MATHUTHO-KPHOCTATHOH CHCTEMBI.

TexHosmornueckuil ceaHc Hayajcsl ¢ 3aX0JaKMBAaHUS MarHUTHO-
KPHUOCTATHOH CHCTEMBI M KOMIJIEKCHOH MPOBEPKH CHCTEM GJIOKHPOBOK
M 3aILUT OT MOTEPH CBEPXIIPOBOAMMOCTH, HACTPOHKU IHUKJA MarHUT-
HOTO TIOJII U YCKOPSIIOLIEH CHCTEMBI.

B detkoMm cooTBeTcTBHM ¢ maHOM-rpadukom 19 nekabps 2020 r.
OIIHO3apsIIHblEe HOHBI I'esinsl OBbIIM HHXKEKTHPOBAHBI B OycTep U IMOJYy-
yeHa ycToHuMBas LUpPKyasuus nydka. Ha ¢ororpaduu, cnenanHo
C MOHHTOpA B IMYJbTOBOH, BHIHO, KAK MY4YOK ONHO3aPSIAHBIX HOHOB
He c sneprueii 3,2 MsB/a. e. M. LHpPKY/IHUpYeT B KaHaJjle YCKOPUTEs
¢ HHTEHCHBHOCTBIO ~ 107 HoHOB/060pOT. BhICOKOE KauecTBO H3Tro-
TOBJIEHHsI U COOPKH BCEX 3JIeMEHTOB MarHUTHOH CHCTEMbl GyCTEPHOTO
CHHXPOTPOHA I03BOJIMJIO HayaTh paboTy 6e3 HCHONb30BaHHS CHCTe-
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Bycrep mis uiccaenoBatenbckoro kommiekca NICA

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Bpessn (uxc)

FCT

[lepBBIll UK HA XKEJNTOH AHATPAMME — 3TO TOK MYyUYKa, KOTOPHIH HHKEKTH-

pyeTcsl B KOJIbLIO, BCE ellle HaXo[sICh B CUCTeMe MHIKEKLHH, 10 cpabaTbiBa-

HUSI 3JIEKTPUUECKOro Kukepa (kpacHasi qnuust). OTHOLIEHHE EPBOro MHUKa
KO BTOPOMY CBHUJETE/JbCTBYeT O HeOOJBbIIUX MOTepPsiX MPHU WHKEeKLHUH

Mbl KODpPeKLUHMH Belyllero MariHuTHoro nogs. HacTpoiika pexuma
YCKOpPeHHsl NydyKa — 3aBeplIalOIMH war K (U3UYecKoMy MYyCKY
oyctepa.

JloCTUTHYTHIN SIPKUE pe3y/abTaT — 3TO 3aBepllieHUe MHOTr0JIeTHe-
ro 3Tana CJIaKeHHOH paboTbl KOJIEKTHBA (DU3UKOB-YCKOPHUTEJbILH-
KoB U nHxeHepoB ONAM B coTpynnuuectse ¢ naprHepamu us UAP
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CO PAH, HUSH PAH, UT2®, N®BD HUILL KM u mMHOrux Apyrux
POCCHHCKHX U 3apyOexKHBbIX OpraHU3alui.

o Emelianenko V.N. et al. Analysis of the Results of Magnetic
Measurements of the Structural Elements of the Nuclotron
Booster // Phys. Part. Nucl. Lett. 2020. V.17, No. 4. P.453-455.

e Bazanov M. et al. Light-lon Linear Accelerator for the NICA
Project // Phys. Part. Nucl. Lett. 2020. V.17, No.4. P.481-487.

NHP®OPMAIIMOHHBIE TEXHOJIOTHHN
H BbIYUCJIUTEJbHAYA ®PU3UKA

I'pun-undpacrpykrypa OMAN npexncraBieHa LeHTPOM YpoOBHS
Tier-1 nns skcnepumenta CMS na LHC (LLEPH) u uentpom ypoBHs
Tier-2, kotopbl#i o6ecrneunBaeT 06pabOTKY NAHHBIX 3KCIEPUMEHTOB
BM@N, MPD, ALICE, ATLAS, CMS, LHCb, BES, BIOMED,
COMPASS, NOvA, STAR, ILC u np.

Tier-1 OMAU 3anumaet 2-e Mecto cpenu Apyrux ueHtpos Tier-1
nns skcnepumenta CMS mo ofecrieueHwio oOMeHa NAHHBIMH CO
BCEMH MHPOBBIMU calTaMM, paboTaiouM{ Ha 3kcrnepumeHT CMS.
B 2020 r. na Tier-1 mepemano 13,23 IIb panHbix ¢ GoJsiee 4eMm
180 rpup-caiitoB u ckayaHo Gosee 19 I1b panubix. Ha Tier-1 B

OUAU BoimonHAOTCS 3agadyd MOMENHPOBAHHS [Js1 IKCIIEPUMEHTa
MPD na NICA.

JINR Tier-1 (RU-JINR-T1) contribution JINR Tier-2 (JINR-LCG) contribution to
to CMS data processing a RDIG data processing for all VOs by site 6

ES-PIC
B UK RU-SPbSU
LI\rTlrgE\rlf\vI %‘!{gx%nk-INR-LCG2
2020 Sep 2020 Sep i
pa— U101 vinoMiiD)
US-FNAL-CMS B INR-LCG2
2020 Aug 2020 Aug
- -Pfotvino-IHEP
US-FNAL-CMS JINR-LCG2
RIUVSPI»SHl INRLLOG
Ru-Troitsk-INR-LCG2
2020 Jul 2020 Jul [ReHs,
e il RU-Protvino-ITHEP

US-FNAL-CMS JINR-LCG2

J-SPbSU
Ru-Troitsk-INR-LCG2
RRC-K1
ru-PNPIT

ITEP

2020 Jun 2020 Jun

>rotvino-IHEP
JINR-LCG2

US-FNAL-CMS

T T 1 T T
0 50000000 100000000 150000000 0 50000000 150000000 250000000
Sum CPU Work (HS06 hours) Sum CPU Work (HS06 hours)

Pacnpenenenue no HopmupoBaHHoMmy BpeMeHH 3arpysku CPU B HS06 uacax
3a 2020 r. gnist Tier-1-cafitoB masi skcnepumenta CMS (a) u Tier-2-caiiTos,
Bxopsiwux B KoHcopuuym RDIG (6)
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['pun-caiitet OMSIN — camble npousBoauTebHbIE B KOHCOPLIHYME
RDIG (Poccuiickuii rpun 1751 HHTEHCHBHBIX OMepalyil ¢ JaHHBIMH).
Bonee 55% ot obuiero mpoueccoproro Bpemenu (CPU) B RDIG
MCI0/1b30BaHO 171 BeluncaeHud Ha Tier-1 u Tier-2 OUSAUN.

e Kopervkos B. B. TeHieHIMY U TI€PCIIEKTUBL Pa3BUTHS PaCIIpeIe/IeH-
HbIX BBIYMCJIEHHH ¥ aHAJHUTUKUA OOJIBIIMX AAaHHBIX [Jis TONJIEPKKU
npoeKToB KJjacca Mmeracatienc // 9P. 2020. T.83, Ne6. C. 534-538.

C nomo11bI0 MPOMEKYTOYHOTO TIPOrpaMMHOT0 obecredenust Inter-
ware DIRAC (Distributed Infrastructure with Remote Agent Cont-
rol) Oblid OObeAHMHEHBl BbIUHCAHTENbHBIe pecypchl Tier-1/Tier-2,
cynepkommnbiotepa «[oBopyH», obsaunbix cpen OMHAUN u opranusa-
uuil ero ctpaH-ydyactHul, kjactepa NICA, knaacrepa Hauuonasb-
Horo aBTOHOMHOro yHuBepcutetra Mekcuku (UNAM) u pecypchl
xpanenusi: dCache, EOS u cBepx6ricTpasi cucTeMa XpaHeHHs JaHHBIX
Lustre. C ucnosnb3oBaHueM 3TOH pacrpefeseHHOH HH(PACTPYKTY-
pBI BBITOJIHSIETCS Mporpamma monennpoBanust MoHTe-Kapso naHHbIx
9KCrepuMeHTOB MeracadieHc-npoekta NICA.

Tier-1 CICC/Tier-2 Cloud “Govorun”  NICA UNAM
cluster

CxeMa MHTeTpaluH reorpapuuyecku-pacrpeneseHHbIX TeTepOreHHbIX Pecyp-
coB Ha ocHose DIRAC Interware

e Pelevanyuk I. et al. Integration of Distributed Heterogeneous
Computing Resources for the MPD Experiment with DIRAC
Interware // Phys. Part. Nucl. (in press).

MexnyHaponHOH HcC/IeN0BaTeNbCKON TPYNNOH B paMKax Co-
tTpyaHndectBa OUAN npoBeneHo kuHeMaTH4YeCKH MOJNHOE 3SKCIIEPH-
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MeHTaJIbHOe U3MepeHHe XapaKTepUCTUK KOMIITOHOBCKOTO pacCesiHUs
Ha CBOOONHBIX aTOMaxX C MOMOULbIO BBICOKO3((MEKTUBHOTO MeTOAa
MOHHOH HMMIYJbCHOM CreKTpocKonuu ¢ xojonHod Muienbto (COLd
Target Recoil lon Momentum Spectroscopy, COLTRIMS). Teo-
peTHueckoe ONMHCaHWEe NAaHHOTO sIBJeHHs 0a3upyeTcs Ha pacuerax,
MPOBeEHHBIX Ha cynepKommbioTepe «[0BOpyH».

e Kircher M. et al. Kinematically Complete Experimental Study of
Compton Scattering at Helium Atoms Near the Threshold // Nat.
Phys. 2020. V. 16. P. 756-760.

Ha 6ase nnargopmbl HybriLIT nss coBmecTHoro npoekra Jla-
6opaTopuu MH(OPMALMOHHBIX TeXHoJ0rui 1 JlabopaTopuu pasnaiu-
oHHo# Ouosornn OUAM no cospganuio MHPOPMALMOHHOH CHCTEMBI
(UC) nnst aHanM3a MOBefEHUYECKUX W MAaTOMOP(OJOTHUECKUX H3Me-
HEHHUU B LEHTPaJbHOU HEPBHOU CUCTeMe MpPU MCCJeNOBAaHUU BO3-
NeHCTBUS MOHU3UPYIOLLEro M3JyuyeHUs W IPYrux (hakTopoB Ha OHO-
JIOTHYecKHue 00beKTbl peajM30BaHbl KJAMEHTCKas U cepBepHas yacTH
BeO-cepBHuca https://bio.jinr.ru/ (emuHOe XpaHHUJHILE BCEX IKCIEPH-
MEeHTaJIbHbIX IaHHbIX), OJYyU€eHbl MepBble Pe3y/bTaThl YIyUlIeHHOTO
OTCJIeXKUBAHUS SKCIIEPUMEHTANBbHOTO }KMBOTHOT'O Ha apeHe TeCTOBOH
YCTaHOBKH, pa3paboTaHbl ABa crocoba pasMeTKH AaHHBIX 1Js anpo-
0aluu BapHaHTOB OOyueHHUs] MCKYCCTBEHHOH HeHpOHHOH ceTH. Pas-
pabareiBaemasi UC 6asupyeTcs Ha MeTOLaX MALIMHHOTO H IJIy6OKOTr0O
00y4YeHHUsI U HEeHPOCEeTeBbIX MOAXOAAX.

e Kolesnikova I. et al. Information System for Radiobiological
Research // CEUR Workshop Proc. 2020. V.2743. P. 1-10.

e Bulatov A., Stadnik A., Streltsova O. Computer Vision Algorithms
for Studying the Iniluence of Various Factors on Biological
Objects // CEUR Workshop Proc. 2020. V.2743. P. 36-44.

PaspabotaH 1 BBeleH B 3KCILIyaTalHI0 pabO4yMi MPOTOTHI reo-
MeTpuueckoi 6a3bl naHHbIX (Geometry Database) nnsi skcnepumenTa
BM@N npoekra NICA, kotopasi o6ecrneynBaer LeHTPaJU30BAHHOE
xpaHeHue reometpud BM@N, npenocraBieHue yaoOHBIX CPEICTB
IJl yIIpaBJeHHs] 1aHHBIMU O FeOMeTPHUYeCKHX MOAYJSX, cOOpKe pas-
JUYHBIX Bepcuil ycTaHoBku BM@N u3 Momyseli U 10MOJHUTEIbHBIX
(aitnos. PaspaboranHas HHpOpPMalLlMOHHAS CHCTEMa BKJ/IOUAeT B Ce-
051 6a3y NaHHBIX, AHTYUTUBHBIA U KOMIAKTHBIH rpapuuecKuil UHTep-
¢eiic, a TakxKe IporpaMMHbIE UHTepdelc B BUIe Habopa MaKpOCOB.
[Ipumenen onbiT pabotel ¢ Geometry Database pis skcnepumenTta
CBM, a ynyulieHus: rpaguyeckoro MHTepgeiica BbIIOJHEHB Ha OC-
HOBe Tpe6GoBaHMH MoJib3oBareneii BM@N.
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e Akishina E. et al. Development of the Geometry Database for the
BM@N Experiment of the NICA Project // Eur. Phys. J. Web
Conf. 2020. V. 226. P.03003-03007.

OBPA30OBATEJIbHAA JEATEJIbHOCTD

YueOHbIll Mpoliecc W MPaKTHKA CTYAEHTOB Ha 6a30BbIX Kadenpax
MIY, M®TH, MUDH, rocynapcTBeHHOro yHUBepcuTeTa «JyOHa»
¥ yHHBepcuTeToB rocynmapcrs-usenos OMAUW B 2020 r. Gbitu op-
raHU30BaHbl B NMCTAHLMOHHOM peXHMEe B ILIeJsX MPeloTBpalleHHs]
pacnpocTpaHeHusi KopoHaBupycHou nHpexkuuu COVID-19.

C cenrsa6ps 2020 r. B YHIL OUAIUN sanyuiena HoBast Kpyriio-
roguuHas nporpamma INTEREST (INTErnational REmote Student
Training). OHa mo3BoJISIeT CTyIeHTaM T03HAKOMHUTHCS C OCHOBHBIMH
HanpaBJeHHsMH HccaenoBaHUi MHCTHTYTa, HaUTH Hay4yHOTO PYKO-
BOAMTEJS [JIsl KBAJU(PUKALMOHHON paboThl, a TaKKe B JaJbHeHIIeM
ydJacTBOBaThb B O4HbIX cTaxkupoBkax B OMHAM. Ha kaxngwiii stan
MPOrPaMMBbl OTBOIUJIOCH 4—6 Henesb AJi AUCTAHLHOHHOTO BBINOJIHE-
HUS TIPOEKTOB, TPeNJIOKEeHHbIX COTPyOHUKaMU MHCTUTYTa, a Takxke
O0Js1 JIeKUHH W 3KCKYpPCHH B OHJIalH-peXHMe. YdyacTHHUKaMu 1-ro
stana craiu 24 crymenta u3 Erunrta, Muguu, Ky6sl, [Toabuu, Poc-
cuu, Pymbinun, Y3bekucrana, @panuuu u Yexuu. 26 cTyneHTOB U3
Benopyccuu, bpasunuu, Benuko6puranuu, Erunrta, Uunuu, Kuras,
Mekcrku, Ilonbmu, Poccnu, Pymbinuu, YabekucraHa W YKpauHbl
TMPUHSJK y4acTHe BO 2-M 3Tarle MporpaMmbl.

B onnaiin-pabore 5-ii jetHe# mwkosbel «Pusnka. MaremaTuka.
Wudopmarrka» yuactsoBanu 63 mwkosbHUKa M3 Bosrorpapa, Eka-
tepunOypra, KpacHonapa, Huxunero Hosropona, Huxnero Taruna,
[Tenssl, Yoo u eme 20 ropomoB Poccun. 32-1 MexnyHaponHas
(MekpervoHa/bHasl) KOMIbIOTEPHAS LIKOJA TaKKe paborasa QUCTaH-
[IMOHHO C y4yacTHeM 23 mKoJbHUKOB U3 JImutpoBa, HoaronpynHoro,
Hy6usr 1 Mocksbl. [lpu mopnmepxke OWAN B [ly6He ycmemHo
paboraetr Aupekc.JIuueh.

YHLL OM4U yyacTBoBas B OpraHW3alMy U MPOBELEHHH BCEPOC-
cuiickoro QecruBansgs NAUKA 0+ B Mockse u Capartose, dopy-
MoB «CtapT Kapbepol: oceHb» B HUAY MUDU u «eHb Kapbepsl
MDTU>», obpasoBaTebHOH OJMMMMHAABI HOBOTO opMmata JJsi CTy-
JeHTOB pasHBIX crelManbHocTel «d — npodeccronany, 2-i Poccuii-
CKO-TepMaHCKOH Hay4yHO-00pa30BaTe/JbHOH BUPTYaJbHOH BBICTABKH,
OpPTaHM30BaHHOH B paMmMKax PocCHHCKO-repMaHCKOTro rofa HayudHO-
o6pasoBarenbHbix naptHepcetB 2018-2020 rr. Cortpyanuku ¥ HIL
OpraHU30BaJ/I¥ OHJAMH-BCTPEUy U BHUAEOIKCKYPCHIO JJi YYAaCTHHUKOB
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JeTHe# oOpasoBaresbHON 1IKOJAB Governor’s School for the Scien-
ces & Engineering (GSSE) Yuusepcurera Tenneccu (CIIA).

OBIIVE NAHHBIE
O KOJIMYECTBE IIYBJIMKAIIMU COTPYIHHKOB OUIH
(c 20.12.2019 no 16.12.2020)

e Kyuru — 13

Mosses as Biomonitors of Air Pollution: 2015/2016 Survey on
Heavy Metals, Nitrogen and POPs in Europe and Beyond: Report
of the ICP Vegetation / M. Frontasyeva, H. Harmens, A. Uzhinskiy,
O.Chaligava,  Yu. Aleksiayenak, P.Jancik, P.Nekhoroshkov,
D. Abdusamadzoda, M. Trinh, K. Vergel, N. Yushin, O. Culicov,
[. Zinicovscaia, = M. Shvetsova, S.Gundorina, T.Ostrovnaya,
[et al.]. — Dubna: JINR, 2020. — 136 p.: ill. — (JINR; 2020-11). —
Bibliogr: end of papers.

Search for the Muon Charged Lepton Flavor Violation
Processes at DLNP / Comp.: Yu.Budagov, V.Glagolev,
Y. Davydov, P. Evtukhovich, N. Kuchinsky, N. Khomutov, 1. Titkova,
Z.Tsamalaidze. — Dubna: JINR, 2019. — 113 p.: ill. — (JINR;
2019-54). — Bibliogr.: p.99-113.

The Silicon Tracking System as Part of the Hybrid
Tracker of the BM@N Experiment: Technical Design Report /
A.V.Baranov, D. Dementev, V. Elsha, P.I. Kharlamov, A. Kolzhvari,
T.Lygdenova, M.M. Merkin, Yu.Murin, M. Protsenko, A.She-
remetev, A.Sheremeteva, N.Sukhov, M. Shitenkov, A.Voronin,
A. Zinchenko, [et al.]; Eds.: D. Dementev, P.Senger. — Dubna:
JINR, 2020. — 101 p.: ill. — (JINR; 2020-23). — Bibliogr.: end of
papers.

Bamgum BacunbeBuu Boskos: Boun. IpaxnganuH. Yuenbiit /
[lon o6u. pen. IO.L.Oranecsna, C.H.Imurpuesa; Pen.-coct.:
E. M. MosuanoB. — Ily6na: OUAU, 2020. — 128 c.: u.

«Jly6na, meura wmos...» / Cocrt.: JI.H.Openosuu. — [ly6Ha:
Ooudu, 2020 — 79 c.: us. uJ.

[y6na waxmathasi / B. . Bepesun, C. Bokas, C. U. KykapHukos,
A.B.Cnecapenko; Pen.: b.M.Crapuenko. — J[Hy6ua: OHWSIH,
2019. — 120 c.: us. ua. — (OULU; 2019-45).

Ouepku 1O coBpeMeHHOH ¢u3uke uactuy / OOW. pen.:
B. A. Matsees, WM. A. Tonytsus; Pen.-coct.: . A. KossoB. — Jly6Ha:
OH4dH, 2020 — 335 c.: uB. ua. — (OULAH; 2018-50). — Bubauorp.
B KOHIle cTaTel.
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®.JI. lllanupo: yueHbIH M 4YesOBeK: KHHTA BOCIOMHUHAHUE /
Cocrt.: JI. B.ITukenvHep, A.B.CrpenkoB. — 2-e usn. — Jly6Ha:
OH4HN, 2019. — 220[35] c.: ua.

Axcernos B.JI., Tponuwu T.B. JleKUHH TO TEOPUH KOHAEHCH-
pOBaHHOro cocTosiHus: Yueb. mocobue. — M.: Pus. paxk. MIV,
2020. — 442 c.: nn. — bubnuorp.: c. 438-440.

Bbroxunyes JI. H. OcHOBbl KBaHTOBOH MeXaHHKH: Yyeb. moco-
6ue. — Uan. crep. — M.: URSS, 2019. — 664 c.: un. — (Pusuko-
MaTeMaTH4yecKoe Hacsenue: (pU3MKa (KBaHTOBask MeXaHHKA)).

llepeneaxun E.E., Cadosnurxos b.H., Hnosemuyesa H.T. Bbl-
ync/eHUs Ha rpaduueckux mpoueccopax (GPU) B 3amauax marte-
MaTHUecKOH U TeopeTndeckod (usuku. — Man. 3-e. — M.: URSS,
2019. — 235 c.: uan. — (Knaccnyeckuit yuebuuk MIY). — DBu6-
Juorp.: ¢.235.

Hlsudxkuti C. bosblioe B MaJoM, MUT — KaK BEYHOCTb... —
Hy6na: OUAH, 2020. — 91 c.

Llumos [0. A., Bpydanun B.b., @omurna M.B. YnuBUTeNbHBIE
npespallleHuss HedtpuHo. — Jy6na: OWMAH, 2020. — 30 c.: us.
un. — (OUSH; 2020-21).

e KypHasnbuble ctateu — 1106

e [ly6nukauuu B Tpynax KoH(pepeHUHH — 285

e [lpenpunte — 21

e Aropedepatsl aucceprauuii — 10

e Bcero: 1435



THEORETICAL PHYSICS

We improve our rotational spectroscopy technique for a sym-
pathetically cooled cluster of molecular ions stored in a linear
radiofrequency trap by nearly two orders in accuracy. We measured
a set of hyperfine components of the fundamental rotational
transition. An evaluation resulted in the most accurate test of a
quantum-three-body prediction so far, at the level of 5- 10711,
limited by the current uncertainties of the fundamental constants.
We determined the value of the fundamental constants combinations
Roome(mlg1 —|—m;1) and m,/m. with a fractional uncertainty of
2-107!" in agreement with, but more precise than, current
Committee on Data for Science and Technology values. These
results also provide strong evidence of the correctness of previous
key high-precision measurements and a more than 20-fold stronger
bound for a hypothetical fifth force between a proton and a deuteron.

Fractional deviation, 1010
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Deuteron mass ro-
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CODATA 2018
—_——
This work (*)
R °
U U,
. . tot exP .
-1.5 -1.0 -0.5 0 0.5 1.0

Roo(me/m, + m./mg) — 8966.20515041 m ! (10 ® m 1)
Comparison of results of this work with literature values

e Alighanbari S., Giri G.S., Constantin F.L., Korobov V.I., Schil-
ler S. // Nature. 2020. V.581. P.152.

We study the effect of finite temperature on electron capture by
nuclei near the V =50 closed shell which dominate the composition
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of core-collapse supernova. Applying thermodynamically consistent
approach we show that thermal effects unblock Gamow-Teller (GT)
transitions at astrophysically relevant temperatures 7' ~ 100 K.
Comparison of electron ca ture rates on nuclei ground and thermal
excited states for 8Ni, 8Ge, 8Kr, and ®Sr indicates that ther-
mal effects are crucial for core-collapse supernova modeling.
Obtained results contribute to solving the long-standing problem of
explaining core-collapse supernova explosions.
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Electron capture rates as a function of density of collapsing core. The
rates based on the experimental GT data are shown with experimental
uncertainties

e Dzhioev A. A., Langanke K., Martinez-Pinedo G., Vdovin A. I,
Stoyanov Ch. // Phys. Rev. C. 2020. V. 101. P. 025805.

A statistical method for generating fluorinated graphene
structures with desirable fluorine distribution is developed
within the framework of stochastic reactive molecular dynamics
simulations. Electronic transport properties of fluorinated graphene
are investigated in a wide range of functionalization degrees
and system ordering. A strong correlation is found between
irregularities in fluorine distribution and electronic properties.
In particular, proposed consideration allows for the reproduction
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of both the experimentally observed electron-hole asymmetry in
transport properties of fluorinated graphene and a recently revealed
conductivity peak at 10% fluoride content.

A 2 W
Fluorinated graphene - Pristine graphene

~ Left contact

e Yamaletdinov R. D., Katkov V. L., Nikiforov Ya.A., Okotrub A. V.,
Osipov V. A. // Adv. Theory Simul. 2020. V. 3. P. 1900199.

A new effect of staggered radiative decay of long-lived oscil-
lating states is discovered. It is related to a series of transitions,
during which higher harmonics are released as short, staccato
bursts of radiation.
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Power spectrum of the radiation flux of the quasi-breather in the deformed
sine-Gordon theory

e Dorey P., Romanczukiewicz T., Shnir Ya. // Phys. Lett. B. 2020.
V.806. P. 135497.
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EXPERIMENTAL PHYSICS

Particle Physics

The sixth and seventh clusters of Baikal-GVD (a cubic kilo-
meter scale deep underwater neutrino telescope currently under
construction in Lake Baikal) were deployed and commissioned in
April 2020. With their introduction, the efficient telescope volume
for the high-energy astrophysical neutrinos has reached 0.35 km?.
The telescope has 2016 underwater PMT-based Cherenkov light
detectors and operates in the regime of data acquisition and accu-
mulation.
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The obtained data for atmospheric muon and neutrino flux are
in a good agreement with the expectation. The counting rate of
the first detected high-energy neutrino events is in agreement
with the data on the flux of astrophysical neutrinos obtained by
the IceCube Antarctic neutrino telescope. The combined operation
of these two largest telescopes of the Northern and Southern
hemispheres allows for the whole-sky neutrino survey and searches
for astrophysical sources. The Baikal-GVD detector participates in
the international multi-messenger alert systems in order to search
and study transient astrophysical sources with the techniques of
multi-messenger astronomy.
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Assembling the garland

e Domogatsky G.V. Deep Underwater Neutrino Telescope —
Baikal-GVD // The 36th All-Russian Conf. on Cosmic Rays,
28 Sept. -2 Oct. 2020, SINP MSU, online;
https://events.sinp.msu.ru/event/3/sessions/22/#20200930

e Safronov G.B. Status of Baikal-GVD: Results of Track Recon-
struction // The 40th Intern. Conf. on High Energy Physics,
ICHEP2020, 28 July -6 Aug. 2020, online; https://indico.cern.ch/
event/868940/contributions/3813595/

In 2020, the NOvA experiment (FNAL, USA) performed the
data analysis with an increased integral exposure: 13.6 - 1020 POT
(protons on the target) in a neutrino beam and 12.5 - 10?° POT in
an antineutrino beam. The joint interpretation of various oscillation
channel results allows one to refine parameters of the oscillation
phenomenon: the best fit value is at the point with the normal

hierarchy, upper octant of the angle 693 with sin? fg3 = 0.571’8:82,

Am3, = (+2.41 £0.07) - 1072 eV? and dcp = 0.8270247. Thus,
the NOvA data prefer combinations of oscillation parameters
leading to the symmetry between neutrinos and antineutrinos, while
opposite combinations “inverse hierarchy, dcp = 7/2” and “normal
hierarchy, dcp = 37/2” are rejected at the level of > 30 and > 20,
respectively.

o Acero M. A. et al. (NOvA Collab.). Adjusting Neutrino Interaction

Models and Evaluating Uncertainties Using NOvA Near Detector
Data // Phys. Rev. Lett. 2019. V. 123, No. 15. P. 151803.
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Within the ATLAS project at the LHC, a search for the decay
of the SM Higgs boson into a bb pair when produced in association
with a W or Z boson has been performed. The whole data collected
in pp collisions of the LHC at /s = 13 TeV were used. The
production of a Higgs boson in association with a W or Z boson
is established with observed (expected) significances of 4.0(4.1)
and 5.3(5.1)o, respectively. The cross-section measurements are all
consistent with the Standard Model expectations.

e Aaboud M. et al. (ATLAS Collab.). Measurements of the
Production Cross-Section for a Z Boson in Association with b-Jets
in Proton-Proton Collisions at /s = 13 TeV with the ATLAS
Detector // JHEP. 2020. V.07. P.44.

The A2 collaboration performed world’s first precision measu-
rements of the total cross sections and angular distributions for
70 photoproduction off quasi-free nucleons bound in the deuteron.
Significant difference was found between the cross sections for free
and bound protons due to the effects from final state interactions.
This difference was used to estimate the photoproduction cross
section of neutral pions on free neutrons. These data are obtain-
ed using polarized proton (deuteron) target created by DLNP em-
ployees.

e Dieterle M. et al. (A2 Collab.). Helicity-Dependent Cross Sections
for the Photoproduction of 7° Pairs from Nucleons // Phys. Rev.
Lett. 2020. V. 125. P.062001.

A new result in the NA62 experiment at CERN SPS has
been obtained in K™ — 77vw rare decay study based on the data

e Data
SM Kt — ntvr
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collected in 2018. A total of 17 signal event candidates were
observed with the expected background of 7 events. Together with
three candidates registered earlier in NA62 in the data of 2016 and
2017, it resulted in the most precise K™ — wtvw branching ratio
measurement BR = (11.0f§:g 4 0.34yst) - 107! that is consistent

with the Standard Model expectation of (8.4 +0.1) - 10~!1,

e Marcheuski R. (for the NA62 Collab.). New Result on the Search
for the K+ — 7tuvw Decay at the NA62 Experiment at CERN //
ICHEP-2020, 28 July -7 Aug. 2020, Prague.

Several interesting results were obtained by the JINR group in
the ALICE experiment at the LHC. A new analysis of femtoscopic
correlations for pairs of identical charged pions and kaons in
pp collisions at 13 TeV was performed separately for spherical
(St > 0.7) and jet-like (St < 0.3) events, where St is the event
transverse sphericity. A decrease in source radii with an increase
in the transverse momentum of the pair was observed not only
for jet-like events but also for spherical events that exhibit
nontrivial collective-like particle behavior, which was expected only
in heavy-ion collisions with the possible formation of quark-gluon
plasma.

e Malinina L. (for the ALICE Collab.). Femtoscopic Correlations of
Identical Charged Particles in pp Collisions at LHC Energies with
Event-Shape Selection // The 5th Intern. Conf. on Part. Phys. and
Astrophys. (ICPPA-2020), Oct. 7, 2020, MEPhI, Moscow.

A generalizing analysis of searches for signals of multidimen-
sional low-energy gravity in the CMS experiment at LHC was
performed. It is shown that LHC has reached the threshold of its
capabilities to observe possible signals from semiclassical multi-
dimensional RS- and ADD-type black holes. However, there is
still a window of opportunity for the so-called “quantum” black
holes (QBH) with a characteristic experimental signature with
violation of flavor (eu/er/u7). The figure shows that the obtained
restrictions on the minimum acceptable values of the mass of
quantum black holes are from 3.6 to 5.6 TeV/c? depending on the
model and the number of n extra dimensions.

o Savina M.V., Seitova D. The CMS Experiment Programme on

Search for Multidimensional Low-Energy Gravity at the LHC //
Yad. Fiz. 2021. V. 84, No. I.
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Low Energy Heavy Ion Physics

The first experiment on the synthesis of isotopes of element
115 (moscovium) in the collision of #8Ca ions and 2**Am was
successfully launched at the Factory of Superheavy Elements
accelerator complex. The experiment opens doors to a unique
JINR programme on the study of nuclear and chemical properties
of superheavy elements and shows that we are prepared for
experiments on the synthesis of new elements with atomic numbers
119 and 120 — first members of the eighth row of Mendeleev’s
Periodic Table.

e Oganessian Yu.Ts., Dmitriev S.N., Utyonkov V.K. Project of
Priority Experiments at SHE Factory // Proc. of the Intern. Symp.
on Exotic Nuclei “EXON-2018”, Petrozavodsk, Russia, 10-15 Sept.
2018. P.431-436 / Eds.: Yu. E. Penionzhkevich, Yu. G. Sobolev. Sin-
gapore: World Sci. Publ., 2020.
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The DC-280 cyclotron — the basic facility of the SHE Factory

Neutron Nuclear Physics

The inelastic scattering of 14.1-MeV neutrons on chromium
and magnesium nuclei is studied at the TANGRA facility using
tagged neutrons and an ING-27 standard neutron generator. The
energies and partial cross sections of visible « transitions induced
in different reactions between neutrons and nuclei are determined.
The measured angular distributions of « quanta are analyzed and
compared to results from other experimental studies.

e Fedorov N. A., Grozdanov D.N., Kopatch Yu.N. et al. Measuring
the Yields and Angular Distributions of + Quanta from the
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Interaction between 14.1 MeV Neutrons and Magnesium Nuclei //
Bull. Russ. Acad. Sci. Phys. 2020. V. 84. P.367-372.

e Grozdanov D.N., Fedorov N.A., Kopatch Yu.N. et al
Measurement of the Yield and Angular Distributions of Gamma
Rays Originating from the Interaction of 14.1 MeV Neutrons
with Chromium Nuclei // Phys. At. Nucl. 2020. V.83, No.3.
P. 384-390.

The photon strength functions (PSFs) and nuclear level density
(NLD) in !'9®Pt have been examined from the ~-ray multistep
cascade spectra measured at the multidetector DANCE facility.
The received data are necessary quantities for calculating the
interaction of photons with nuclei, in particular, the reaction cross
sections. As such, PSFs and NLD are important especially in
nuclear astrophysics and in the development of advanced nuclear
technologies.

e Simbirtseva N., Krticka M., Casten R., Couture A., Furman W.,
Knapovd I, O’Donnell J. M., Rusev G., Ullmann J.L., Valen-
ta S. Examination of Photon Strength Functions and Nuclear
Level Density in 'Pt from the Gamma-Ray Spectra Measured
at the DANCE Facility // Phys. Rev. C. 2020. V.101. P.024302;
https://doi.org/10.1103/PhysRevC.101.024302.
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The coronavirus disease, COVID-19, has had a great negative
impact on human health and economies all over the world. To
prevent the spread of infection in many countries, including the
Russian Federation, public life was restricted. To assess the impact
of the taken actions on air quality in the Moscow region, in
June 2020, mosses Pleurosium shreberi were collected at 19 sites
considered as polluted in the territory of the region based on the
results of the previous moss surveys. The content of Cd, Cr, Cu,
Fe, Ni, and Pb in the moss samples was determined using atomic
absorption spectrometry. Compared to 2019 data, the Cd content
in moss samples decreased by 2-46%, while the iron content
increased by 3-127%. The content of Cu, Ni, and Pb in mosses
decreased at most sampling sites, except for the eastern part of
the Moscow region, where a considerable number of engineering
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and metal processing plants operate. The stay-at-home order issued
in the Moscow region resulted in a reduction of vehicle emissions
affecting air quality, while the negative impact of the industrial
sector remained at the level of 2019 or even increased.
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Left: sampling map; right: cadmium content in moss samples in 2019 and
2020

e Yushin N., Chaligava O., Zinicovscaia 1., Vergel K., Groz-
dov D. Mosses as Bioindicators of Heavy Metal Air Pollution
in the Lockdown Period Adopted to Cope with the COVID-19
Pandemic // Atmosphere. 2020. V.11. P.1194; https://doi.org/
10.3390/atmos11111194.

The development of method of Neutron Resonance Capture
Analysis (NRCA) in order to determine the element composition
of samples continues. The method is non-destructive and based
on registration of neutron resonances in radiative -capture,
measurement of the yield of reaction products in these resonances.
To test the capabilities of this method, such investigations were
carried out in collaboration with the Institute of Archaeology of
RAS at the pulsed neutron source IREN of FLNP for the Bosporus
staters of the 3rd—4th centuries AD from Phanagoria’s treasure.

e Sedyshev P. V., Simbirtseva N. V., Yergashov A. M., Mazhen S. T.,
Mareev Yu.D., Shvetsov V.N., Abramzon M.G., Saprykina I. A.
Determining the Elemental Composition of Antique Coins of
Phanagorian Treasure by Neutron Spectroscopy at the Pulsed
Neutron Source IREN in FLNP JINR // Phys. Part. Nucl. Lett.
2020. V. 17. P.389-400.
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Condensed Matter Physics

The van der Waals layered magnetic materials with the mag-
netic lattice symmetry similar to the graphene lattice demon-
strate appearance of long-range magnetic order down to single
atomic layer limit at sufficiently high temperatures. Such ma-
terials show a rich variety of novel physical phenomena under
variation of thermodynamic parameters, including insulator-metal
transition, spin crossover, superconductivity. At FLNP JINR,
high-pressure effects on the atomic and magnetic structures
of quasi-two-dimensional (2D) van der Waals antiferromagnetic
material FePS3 have been studied in a wide temperature range.
The isostructural phase transition to a new monoclinic modification
at P =1 GPa, accompanied by significant changes of lattice pa-
rameters, was observed. The structural transition leads to a mo-
dification of the AFM order symmetry from 2D-like (propagation
vector k= (01 1/2)) to 3D-like (k= (0 10)). At higher pressures
P > 14 GPa in the region of the insulator-metal transition
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a) Neutron diffraction patterns of FePS3, measured at selected pressures
and temperatures and processed with the Rietveld method. ) Monoclinic

structure of FePS; with the C2/m symmetry. ¢) Magnetic structure of
FePS3 at ambient and high pressures
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a suppression of the long-range AFM order and formation of the
short-range magnetically ordered phase were found.

e Coak M.I., Jarvis D.M., Hamidov H., Wildes A.R., Paddi-
son J.A.M., Liu C., Haines C.R.S., Dang N.T., Kichanov S.E.,
Savenko B.N., Lee S., Kratochvilova M., Klotz S., Hansen T.,
Kozlenko D.P., Park J.-G., Saxena S.S. Evolution of Magnetic
Order in van der Waals Antiferromagnet FePS; through
Insulator-Metal Transition // Phys. Rev. X. 2020 (in press).

The important mechanisms of the biological cells vital processes
are connected with the interactions between the lipid membranes
and cholesterol. For instance, one of the most serious chronic
illnesses, seriously affecting the human living, is atherosclerosis,
developing through the formation of cholesterol plaques on internal
walls of blood vessels.

The collective dynamics of lipid molecules was studied by
means of high-resolution inelastic X-ray scattering method (see the
figure, p.44). The obtained dispersion curves of multicomponent
membranes, in addition to well-known acoustic phonon modes,
contain new optical phonon mode, which is associated with the
existence of stable lipid pairs of two different types of lipid
molecules. The observed phonon gap on the optical mode related
to the finite size of the region, where optical phonons exist.
Such regions are stable on a picosecond time scale, since their
sizes do not depend on membrane composition. This means
that any lipid raft consists of a set of stable lipid regions,
and the number of such regions is determined by membranes
thermodynamic parameters. This result is unique because it
provides insight into the collective dynamics of lipid molecules on
the picosecond—nanometer time-space window.

e Soloviov D., Cai Y. Q., Bolmatov D., Suvorov A., Zhernenkov K.,
Zav’yalov D., Bosak A., Uchiyama H., Zhernenkov M. Functional
Lipid Pairs as Building Blocks of Phase-Separated Membranes //
Proc. Natl. Acad. Sci. USA. 2020. V. 117(9). P.4749-4757.

Highly sensitive level of Raman spectrum registration and
SERS-imaging of single 5-thio-2-nitrobenzoic acid (TNB) molecule
released from the attomolar-concentrated solution of of 5,5’-dithio-
bis-[2-nitrobenzoic acid] (DTNB) has been achieved. Dendritic
silver nanostructures, onto which analyte molecules of various
concentrations were adsorbed, were used as SERS-active substrates.

SERS spectra and corresponding maps were recorded and pro-
cessed at analyte concentrations in the range from 1072 M to
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ultra-low attomolar concentration of 10718 M (Fig.d, p.45), cor-
responding to a single molecule.

e Bandarenka H., Khinevich N., Zavatski S., Mamatkulov K.,
Vorobyeva M., Arzumanyan G. 3D Silver Dendrites for Single-
Molecule Imaging by Surface-Enhanced Raman Spectroscopy //
ChemNanoMat. 2020; doi: 10.1002/cnma.202000521.

The study is devoted to the application of Raman spectroscopy
for distinction of neutrophils transformed during NETosis. It is
known that as a result of NETosis, the so-called Neutrophil Ex-
tracellular Traps (NETs) arise. NETs are composite DNA comp-
lexes with neutrophil proteins transformed in the NETosis process.
Our goal was to search for possible spectral markers in neutrophil
Raman spectra, caused precisely by NETotic transformation of
neutrophils.

Citrulline line evolution during neutrophil transformation
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Low-frequency region of the Raman spectrum of neutrophils: evolution
(increase) of the intensity of the citrulline line indicating pre-activation of
NETosis

At the initial stage of NETs formation under the action of
special enzymes, the antimicrobial elements are citrullinated in the
granules of the neutrophil cell, indicating the start of the NETosis
activation process. Highly sensitive Raman spectroscopy revealed
in the low-frequency range the evolution (growth) of the citrulline
peak within 30-40 min after the beginning of the inflammatory
process, which can be classified as an early diagnosis of NETosis.
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o Arzumanyan G., Mamatkulov K., Volkov A., Vereschagin K.
et al. // J. Raman Spectroscopy. 2020. V. 1. P. 10; https://doi.org/
10.1002/jrs.5844.

RADIATION AND RADIOBIOLOGICAL RESEARCH

In collaboration with Czech and German colleagues, a new
method for the ultra-high resolution analysis of the fine structure
of clustered DNA damage has been developed based on single
molecule localization microscopy. Using this method, the structure
of clustered DNA double-strand breaks induced by accelerated
multi-charged I5N ions has been researched, and a comparative
study of their repair kinetics in human normal (fibroblasts) and
tumor (U87 glioblastoma) cells has been performed. The proposed
approach allows getting new insight into the nature of the
radioresistance of a number of tumors.

Visualization of the structure of 53BP1 repair protein clusters in nuclei of

U87 human glioblastoma cells 24 h after irradiation with 13 MeV/nucleon

5N ions at a dose of 1.3 Gy: a) microscope images; b) software-based
post-processing

e Hausmann M., Neitzel C., Bobkova E., Nagel D., Hofmann A.,
Chramko T., Smirnova E., Kopecénd O., Pagdcovd E., Boreyko A.,
Krasavin E., Falkova I., Heermann D. W., Pilarczyk G., Hilden-
brand G., Bestvater F., Falk M. Single Molecule Localization
Microscopy Analyses of DNA-Repair Foci and Clusters Detected
along Particle Damage Tracks // Front. Phys. 2020. V. 8. P. 578662;
doi: 10.3389/fphy.2020.578662.

A large cycle of scanning electron microscopy and X-ray energy
dispersive microanalysis studies of fossilized microorganisms
(microfossils) in meteorites has been carried out. The first
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illustrated atlas of microfossils in the Orgueil meteorite has been
published. In cooperation with colleagues from Italy and the Czech
Republic, the formation of complex prebiotic compounds under
proton irradiation of simple organic compounds in the presence of
meteorite matter as a catalyst has been studied. A new mechanism
has been proposed that promotes the formation and processing
of insoluble organic matter in meteorites and during prebiotic
processes.

J 10

Images of fossilized microorganisms in the Orgueil meteorite

e Rozanov A.Yu., Hoover R.B., Krasavin E.A., Samylina O.S.,
Ryumin A.K., Kapralov M.I., Saprykin E.A., Afanasyeva A.N.
An Atlas of Microfossils in the Orgueil Meteorite / Ed.-in-Chief
A.Yu.Rozanov. M.: Paleontological Institute, Russian Academy of
Sciences, 2020. 130 p. (in Russian and English).

e Bizzarri B.M., Manini P., Lino V., Ischia M., Kapralov M.I.,
Krasavin E. A., Mrazikova K., Sponer J., Sponer E., Di Mauro E.,
Saladino S. High-Energy Proton-Beam-Induced Polymeriza-
tion/Oxygenation of Hydroxynaphthalenes on Meteorites and
Nitrogen Transfer from Urea: Modeling Insoluble Organic
Matter? // Chem. Eur. J. 2020. V.26. P.14919-14928; doi:
10.1002/chem.202002318.

ACCELERATOR TOPICS

On November 20, 2020, the Prime Minister of the Russian
Federation made a technological launch of one of the main units
of the megascience project “NICA Complex” — a superconducting
booster synchrotron, the Booster. This event was preceded by the
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successfully completed long and intense work of the accelerator
department of VBLHEP on the construction and commissioning
of all objects of the injection complex of the project including
sources of polarized, light and heavy ions and the heavy-ion linear
accelerator — the basis for obtaining the required beams and their
injection into the Booster. The Booster superconducting structural
magnets were also produced, the built-in systems of the Booster
ring were fabricated, assembled and tested: the accelerating RF
system, the electron cooling system of the circulating electron
beam, and the beam injection and extraction devices. The Booster
cycle setting equipment, diagnostic and thermometry equipment,
power supply systems, quenches detection and protection of the
Booster magnetic cryostat system were produced.

The Booster for the NICA research complex

The technological run began with cooling down the magnetic
cryostat system and a comprehensive inspection of the blocking
and protection systems against the loss of superconductivity, tuning
the magnetic field cycle and the accelerating system. In strict
accordance with the schedule, on December 19, 2020, single-
charged helium ions were injected into the Booster and a stable
circulation of the beam was obtained. The photo taken from the
monitor in the control room shows 3.2 MeV/a.m.u. beam of
single-charged ions of He circulating in the Booster beam pipe
with intensity of ~ 10° ions/turn. The high quality of production
and assembly of all elements of the booster synchrotron magnetic
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The first peak in the yellow diagram is the beam current that is injected

into the ring while still in the injection system before the electric kicker

is triggered (red line). The ratio of the first peak to the second one is
indicative of small injection losses

system made it possible to work without using a correction system
of the guiding magnetic field.

The striking result achieved is the completion of a long-term
stage of well-coordinated work of a team of several generations of
accelerator physicists and engineers in cooperation with partners
from the Budker Institute of Nuclear Physics, the Institute for
Nuclear Research, the Institute for Theoretical and Experimental
Physics, the Institute for High Energy Physics and many Russian
and foreign institutes.

o Emelianenko V.N. et al. Analysis of the Results of Magnetic
Measurements of the Structural Elements of the Nuclotron
Booster // Phys. Part. Nucl. Lett. 2020. V.17, No.4. P.453-455.

e Bazanov M. et al. Light-lon Linear Accelerator for the NICA
Project // Phys. Part. Nucl. Lett. 2020. V.17, No.4. P.481-487.

INFORMATION TECHNOLOGY
AND COMPUTER PHYSICS

The JINR grid infrastructure is represented by the Tier-1 center
for the CMS experiment at the LHC and the Tier-2 center, which
enables the processing of data from such experiments as BM@N,
MPD, ALICE, ATLAS, CMS, LHCb, BES, BIOMED, COMPASS,
NOvA, STAR, ILC, etc.
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In terms of performance, Tier-1 is ranked second among other
Tier-1 centers for the CMS experiment to provide data exchange
with all world sites operating for the CMS experiment. Since the
beginning of the year, 13.23 PB of data have been transferred to
Tier-1 from more than 180 grid sites, and over 19 PB of data
have been downloaded. Moreover, simulation jobs for the MPD
experiment at NICA are performed at JINR Tier-1.

The JINR grid sites are the most productive in the Russian
consortium RDIG (Russian Data Intensive Grid). More than 55% of
the sum CPU time at RDIG was used for computing at our Tier-1
and Tier-2.

JINR Tier-1 (RU-JINR-T1) contribution JINR Tier-2 (JINR-LCG) contribution to
to CMS data processing a RDIG data processing for all VOs by site b
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Distribution by the normalized CPU load time in HS06 hours within 2020
for Tier-1 sites for the CMS experiment (a) and Tier-2 sites being part of
the RDIG consortium (b)

o Korenkov V.V. Trends and Prospects for the Development
of Distributed Computing and Big Data Analytics to Support
Megascience Projects // Nucl. Phys. 2020. V. 83, No. 6. P. 534-538.

Using the DIRAC (Distributed Infrastructure with Remote
Agent Control) Interware, the computing resources of
Tier-1/Tier-2, the “Govorun” supercomputer, the computing cloud
of JINR and its Member States, the NICA cluster, the cluster
of the National Autonomous University of Mexico (UNAM) and
storage resources, namely, dCache, EOS and the Lustre ultrafast
data storage system, were combined. Using this distributed
infrastructure, the program of Monte Carlo data simulation for
experiments of the NICA megascience project is performed.
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Tier-1 CICC/Tier-2 Cloud  “Govorun”  NICA UNAM
cluster

Scheme of the integration of geographically distributed heterogeneous
resources based on the DIRAC Interware

e Pelevanyuk I. et al. Integration of Distributed Heterogeneous
Computing Resources for the MPD Experiment with DIRAC
Interware // Phys. Part. Nucl. (in press).

Within JINR international cooperation, a kinematically complete
experimental measurement of the characteristics of Compton
scattering at free atoms, using the highly efficient method of COLd
Target Recoil Ion Momentum Spectroscopy (COLTRIMS), was
conducted, and a scientific paper by this international research
group was published in Nature Physics. A theoretical description
of the phenomenon is based on the calculations carried out at the
“Govorun” supercomputer.

e Kircher M. et al. Kinematically Complete Experimental Study of
Compton Scattering at Helium Atoms near the Threshold // Nature
Phys. 2020. V. 16. P. 756-760.

On the basis of the HybriLIT platform, the active development
of software and services for the joint project of the JINR Laboratory
of Information Technologies and the JINR Laboratory of Radiation
Biology on the creation of an information system (IS) for analyzing
behavioral and pathomorphological changes in the central nervous
system (CNS) in the study of the effects of ionizing radiation and
other factors on biological objects is in progress. The IS under
development is based on machine and deep learning methods and
neural network approaches. To date, the client and server parts
of the web service https://bio.jinr.ru/ are implemented; a unified
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storage of all data from experiments is elaborated; the first results
of improved tracking of the experimental animal in the arena of the
test setup are obtained; to test the training options for an artificial
neural network, two ways of data marking are developed.

e Kolesnikova 1. et al. Information System for Radiobiological
Research // CEUR Workshop Proc. 2020. V.2743. P. 1-10.

e Bulatov A., Stadnik A., Streltsova O. Computer Vision Algorithms
for Studying the Iniluence of Various Factors on Biological
Objects // CEUR Workshop Proc. 2020. V.2743. P. 36-44.

A workable prototype of the Geometry Database for the BM@N
experiment of the NICA project was developed. The main goal
of the database is to provide a central storage of the BM@N
geometries, convenient tools for managing its geometry modules,
various software assembling versions of the BM@N setup from
geometry modules and additional files. The developed information
system includes a database, an intuitive and compact Graphical
User Interface (GUI), and Application Programming Interface (API)
tools as a set of ROOT macros. The experience of the Geometry
Database design for the CBM experiment was applied to this
development, and GUI improvements were made on the basis of
BM@N users’ requirements. The Geometry Database prototype
was put into operation.

e Akishina E. et al. Development of the Geometry Database for the
BM@N Experiment of the NICA Project // Eur. Phys. J. Web
Conf. 2020. V. 226. P.03003-03007.

EDUCATIONAL ACTIVITIES

In 2020, the studies and internships for the students at the
JINR-based departments of MSU, MIPT, MEPhI, Dubna State
University, and the universities of the JINR Member States were
organized in the online format in order to prevent the spread of
COVID-19.

Since September 2020, a new all-year-round student programme
INTEREST (INTErnational REmote Student Training) has been
run by the JINR UC. The Programme allows students and
postgraduates from all over the world to get acquainted with the
main fields of the Institute’s research, find scientific supervisors for
their theses, and raise their chances to be accepted to the full-time
onsite internships at JINR. Each stage, or Wave, of the Programme
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lasts for 4-6 weeks. During this period participants work online
on scientific projects proposed by the Institute’s specialists, listen
to introductory lectures, and get an opportunity to have a virtual
tour of the JINR basic facilities. The first Wave was attended by
24 students from Cuba, the Czech Republic, Egypt, France, India,
Poland, Romania, Russia, and Uzbekistan. Twenty-six students
from Belarus, Brazil, China, Egypt, Great Britain, India, Mexico,
Poland, Romania, Russia, Ukraine, and Uzbekistan took part in the
second Wave of the Programme.

Sixty-three school students from Krasnodar, Nizhny Novgorod,
Nizhny Tagil, Penza, Ufa, Volgograd, Yekaterinburg, and 20 more
Russian cities took part in the online 5th Summer School “Physics.
Mathematics. Informatics”. The 32nd International (interregional)
Computer School was also run remotely for 23 school students from
Dmitrov, Dolgoprudny, Dubna, and Moscow. For already 2 years,
with the support of JINR, Yandex.Lyceum has been successfully
working in Dubna.

The JINR UC participated in the organisation and running of
the following events: All-Russian Science Festival NAUKA 0+
in Moscow and Saratov; forums “Start of a Career: Autumn” at
NRNU MEPhHI and “Career Day” at MIPT; educational new-format
Olympiad for students of different specialties “I am a Professional”;
second Russian-German Scientific and Educational Virtual
Exhibition organized within the framework of the Russian-German
Year of Scientific and Educational Partnerships 2018-2020 held
under the patronage of the Ministry of Foreign Affairs of the
Russian Federation and the Ministry of Foreign Affairs of the
Federal Republic of Germany and with the support of the Ministry
of Education and Science of Russia. The UC staff members
organized an online meeting and a video tour for the participants
of the summer Governor’s School for the Sciences & Engineering
(GSSE) at the University of Tennessee (UT), USA.

GENERAL DATA
ON THE NUMBER OF PUBLICATIONS BY JINR STAFF
MEMBERS
(from 20.12.2019 to 16.12.2020)

e Books — 13

Mosses as Biomonitors of Air Pollution: 2015/2016 Survey on
Heavy Metals, Nitrogen and POPs in Europe and Beyond: Report
of the ICP Vegetation / M. Frontasyeva, H. Harmens, A. Uzhinskiy,
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O.Chaligava,  Yu. Aleksiayenak, P.Jancik, P.Nekhoroshkov,
D. Abdusamadzoda, M. Trinh, K. Vergel, N. Yushin, O. Culicov,
[. Zinicovscaia, = M. Shvetsova, S.Gundorina, T.Ostrovnaya,
[et al.]. — Dubna: JINR, 2020. — 136 p.: ill. — (JINR; 2020-11). —
Bibliogr: end of papers.

Search for the Muon Charged Lepton Flavor Violation
Processes at DLNP / Comp.: Yu. Budagov, V. Glagolev, Y. Davydov,
P. Evtukhovich, N.Kuchinsky, N.Khomutov, [. Titkova, Z. Tsama-
laidze. — Dubna: JINR, 2019. — 113 p.: ill. — (JINR; 2019-54). —
Bibliogr.: p.99-113.

The Silicon Tracking System as Part of the Hybrid
Tracker of the BM@N Experiment: Technical Design Report /
A.V.Baranov, D. Dementev, V. Elsha, P.I. Kharlamov, A. Kolzhvari,
T.Lygdenova, M.M. Merkin, Yu.Murin, M. Protsenko, A.She-
remetev, A.Sheremeteva, N.Sukhov, M. Shitenkov, A.Voronin,
A.Zinchenko, [et al.]; Eds.: D.Dementev, P.Senger. — Dubna:
JINR, 2020. — 101 p.: ill. — (JINR; 2020-23). — Bibliogr.: end of
papers.

Vadim Vasilievich Volkov: Warrior. Citizen. Scientist / Eds.

Yu. Ts. Oganessian, S. N. Dmitriev; Ed.-comp.: E. M. Molchanov. —
Dubna: JINR, 2020. — 128 p.: ill.

“Dubna, My Dream...” / Comp.: L.N.Orelovich. — Dubna:
JINR, 2020. — 79 p.: col. ill.

Chess Movement in Dubna / V.G. Berezin, S.Vokal, S.I.Ku-
karnikov, A. V. Slesarenko; Ed.: B. M. Starchenko. — Dubna: JINR,
2019. — 120 p.: col. ill. — (JINR; 2019-45).

Articles on Modern Particle Physics / Gen. ed.: V. A. Matveev,
[. A. Golutvin; Ed.-comp.: G. A.Kozlov. — Dubna: JINR, 2020. —
335 p.: col. ill. — (JINR; 2018-50). — Bibliogr.: end of papers.

F.L.Shapiro: A Scientist and a Man: A Book of Memories /
Comp.: L.B.Pikelner, A.V.Strelkov. — Ed.2. — Dubna: JINR,
2019. — 220[35] p.: ill.

Aksenov V. L., Tropin T. V. Lectures on Condensed State Theo-
ry: Manual. — M.: MSU Physics Department, 2020. — 442 p.:
ill. — Bibliogr.: p.438-440.

Blokhintsev D.I. Quantum Mechanics Basics: Manual. — Ed.
ster. — M.: URSS, 2019. — 664 p.: ill. — (Heritage in Physics and
Mathematics: Physics (Quantum Mechanics)).

Perepelkin E.E., Sadovnikov B.I, Inozemtseva N.G. Calcu-
lations at Graphic Processors (GPU) in Tasks of Mathematical and
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Theoretical Physics. — 3rd ed. — M.: URSS, 2019. — 235 p.: ill. —
(MSU classical textbook). — Bibliogr.: p. 235.

Shoidkij S. Great in Small, Instant Like Eternity... — Dubna:
JINR, 2020. — 91 p.

Shitov Yu. A., Brudanin V. B., Fomina M. V. Amazing Neutrino
Transformations. — Dubna: JINR, 2020. — 30 p.: col. ill. — (JINR;
2020-21).

Journal papers — 1106

Publications in conference Proceedings — 285
Preprints — 21

Abstracts of theses — 10
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