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TEOPETHUYECKAY ®PU3UKA

[IpensoxkeHa HOBast MeTOAUKA MPEeLU3UOHHON POTALIMOHHON CleK-
TPOCKOTIHH [JIsl CHMIIaTHUECKH OXJIAaXKJIEeHHOTO KJacTepa MOJIEKYJsp-
HbIX UOHOB B JINHEHHOH PaAu04aCcTOTHOH JIOBYLLIKE, KOTOPAs 03BOJIS-
eT YJYYIIUTb TOYHOCTb U3MepeHUs MOYTH Ha ABa mopsiaka. Mamepe-
HbI LIECTb CBEPXTOHKMX KOMIIOHEHT (PyHAaMEeHTaJbHOTO POTALIHOHHO-
ro 1nepexoa, UTo MO3BOJIKJO MOJYYUTh HanOoJee TOUHYIO MPOBEPKY
NpencKa3aHui KBAaHTOBOH 3/IEKTPOIMHAMHUKU B TPEXYaCTHUHOM CeK-
Tope Ha yposHe 5 - 10~!! orpaHuueHHOM TeKYLIMMHU HeompeaeneHHO-
CTAMU (pyHAaMeHTaNbHbIX KOHCTaHT. OmnpeneseHo 3HaueHHe KOMOMU-
HalUWH (yHIaMeHTa/NbHbIX KOHCTAHT Roome(m];1 + mgl) u my,/me
C OTHOCHTeNbHOH TouHoCThbio 2 - 10711 PesynbraTel HaxonaTcs B co-
rJIaCU{ CO 3HAUEHHUSIMH, MOJYy4aeMbIMH C HUCIOJb30BAaHUEM PEKOMEH-
nyembix rpynnod CODATA BenuuuH (yHAaMeHTalbHbIX KOHCTAHT
ot 2018 r., HO oHU 6oJiee TOYHBI. DTH Pe3YJ/bTaThl ABASIOTCA yOenu-
TeJbHBIM JI0Ka3aTeJbCTBOM MPABUJIBHOCTH MPEABIAYIINX KJIOYEBBIX
NPELM3UOHHBIX H3MepeHH U GoJiee yeM B 20 pa3 y/nyulliaT rpaHHUILy
IJsl THIIOTETHYECKON MSATOH CHJIbl B3aUMOJEHCTBUSI MEXKAY TPOTOHOM
U JeUTPOHOM.
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CpaBHeHHe MOJyUEeHHBIX Pe3y/NbTaTOB CO 3HAYEHUSIMH U3 IPYTHUX paGoT

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



WcenenoBano BiusiHMe KoHeuHoll Temmepatypel (T~ 1010 K)
sanep ¢ 6au3kuM K N = 50 4HCJOM HEHTPOHOB Ha CKOPOCTb 3a-
XBaTa 3JIEKTPOHOB B BeLIECTBE KOPa KOJJIANCHPYIOLIEH CBEpXHOBOU
3Be3/ibl. B pamMkax TepMOAMHAMHUYECKH TOCJIEeI0BATENbHOTO MOAX0AA
MO0Ka3aHo, YTO TEIJIOBble 3(PQeKThl MPUBOAAT K Pa3bJOKHPOBKe ra-
moB-TesiepoBckux (I'T) mepexonoB. CpaBHeHHe CKOpocTell 3axBaTa
3/1IEKTPOHOB Ha OCHOBHOM cocTosiHuM (7' = 0) W Ha HarpeThix sigpax
78Ni, 82Ge, 8Kr u 88Sr CBUETENBCTBYET O BaXKHOCTHU ydeTa KOHeY-
HOM TeMIepaTypsl saep MPH MOAEIMPOBAHUU KOJIJIANca CBEPXHOBBIX.
[TonyueHHble pe3yabTaThl CIIOCOOCTBYIOT pa3pelleH o BOpoca 0 Me-
XaHH3Me B3pblBa KOJIJIATICHPYIOIHUX CBEPXHOBBIX.
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CKopocTH 3axBaTa 3JIEKTPOHOB KaK (PYHKIMS MJOTHOCTH BeleCTBa KOJ-

Jancupytouiero kopa. CKopocTH 3axBaTta, COOTBETCTBYIOIIHE 3KCIePUMEH-

TanbHOU cusie ['T-nepexonoB, npeacTaB/eHbl C yUeTOM dKCIEPUMEHTANbHBIX
OILINO0K

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

Paspa6oTtaH MeTon reHepauuu peaqMCTHUYHBIX CTPYKTYp (PTOpHU-
poBaHHOro rpadeHa, 6asupylollUiics Ha pesy/abTaTaX CTOXacTHYe-
CKHX MOJIEeKYJISPHO-AMHAMUYECKUX PacyeToB. DJEeKTPOHHbIE TPaHC-
TNIOPTHbIE CBOHCTBA TAKUX CTPYKTYP PacCUUTaHbl B LUIMPOKOM HHTEp-
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Fluorinated graphene!

T

BaJie 3HaYeHHH KOHLEHTPALMHU aTOMOB (pTOpa, a TaKKe MpPU Pas/nd-
HOH cTeneHH WX ynopsaodyeHusl. OOGHApy»KeHO COOTBETCTBUE MEXIY
HeperyJ/siPHOCTbIO PACIONOXKEeHHs aTOMOB (PTOpa M 3JEeKTPOHHBIMU
cBoricTBamu. [IpensioxkeHHOe paccMOTpeHHe MO3BOJIMJIO BOCIPOU3Be-
CTH JIBa 3KCIIepUMEeHTa/lbHbIX HaO/I0JeHHs B [aHHOM MaTepuale,
a UMEHHO: 3/IeKTPOH-IbIPOUHYI0 aCUMMEeTPHIO TPAHCIIOPTHBIX CBOHCTB
¥ MK B NPOBOIUMOCTH MPU KOHLeHTpauuu ¢propa 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 CTYNeHUaToro W3aydeHus B mpouec-
cax pacrnafoB KBasUMepUOIUYECKHUX OPU3epOB U OCLMJJIOHOB, IMPO-
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SIBJISIIOIIMEICS B IOC/EN0BATENbHOCTH «B3PbIBOB» MOTOKA PaiMalllH,
0CBOOOXKIaeMOH B XOle JUHAMUYECKOH 3BOJIIOLIMM CUCTEMBI.

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

9KCIIEPUMEHTAJIbHAY ®NU3UKA

Pusuka yacTuiy

PasBepHyTbl M BBeleHbl B 3KCIayartauuio 6-# u 7-H Kjaacrtephl
cosfaBaeMoro Ha o3.bBalikan r1y60KOBOAHOrO HEHTPHHHOIO TeJie-
ckona KybokusometpoBoro Maciraba Baikal-GVD. C ux BBOmOM
3((heKTHBHLIA 06beM Teseckona AoCTHT 3Hadenus 0,35 kM> B 3amaue
perucTpauru JUBHeH OT HEUTPHUHO BBICOKHX IHEPTUU acTpodusnyec-
KOU NpHpoabl. YcTaHoBka coepKUT 2016 riy60KOBOIHBIX NETEKTO-
POB UEpPEeHKOBCKOI'O CBeTa Ha OCHOBe OOJBLIMX (POTO3JEKTPOHHBIX
YMHOXKHTeslel 1 paboTaeT B pexKMMe MOCTOSIHHOM perucTpaluy U Ha-
KOTIJIEHUS TaHHBIX.
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[Tonyyaemble naHHble O TOTOKe aTMOC(epHBIX MIOOHOB U HEHTpH-
HO HaxoisTcsi B XOpOLIeM COOTBETCTBUM C OXHIAeMbIMH. TeMIl
cyeTa TNepBbIX COOBITHH OT HEUTPHUHO BBICOKMX 3HEPrUi HaXOOUT-
Cl B COIJIaCMM C JaHHBIMH O MOTOKe acTpo(H3UYeCKUX HEHTPHHO,
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MOJyUeHHbIMH Ha aHTapKTHYeCKOM HedTpruHHOM Teseckone IceCube.
CoBmecTHast paboTa 3TUX ABYX KPYMHeHINX TesecKornoB CeBepHOTO
1 [OxkHoOro mosymapu#i no3BoJsisieT BeCTH 0630p Bcero Heba B Hel-
TPUHHOM H3JIyYeHHUH, OCYLLECTBJATh TOUCK aCTPO(PU3UUECKUX UCTOU-
HUKOB Ha Bcel HebGecHol cepe. Herektop Baikal-GVD Bkitouen
B MeXKJYHapOJHble CHCTeMbl MHOTOKAHAJbHBIX OTOBEIEHHUH C LEebI0
TMIOMCKA U MOCJIeYIOIEro H3yUeHNs! TPAH3UEHTHBIX aCTPOPU3UIECKHX
MCTOUYHHKOB METOLaMH MHOT'OBOJIHOBOH M MHOTOKaHAJbHOH acTpo-

HOMHH.

PaGoTbl 10 MOHTaXKy TUPJISTHIbI

o Jlomoeauxuti I'. B. Tny6okoBoAHbIN HEUTPUHHBIH Tesieckon — Baikal-
GVD // 36-1 Bcepoc. kKoH(. M0 KOCMHUYECKUM JiydaMm, 28 CEHT.-—
2 okrt. 2020 r., HUNAD MI'Y, ounaiiy;
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 akcnepumente NOvA (FNAL, CIIA)
NpOBeleH aHa/W3 [aHHBIX C YBEeJHUEHHOH HHTEerpajsbHOH 3KCIO-
sulMeii, KoTopas Temepb cocrtasiser 13,6 - 1020 POT (mpoToHoB
Ha MMLIeHH) B myuke HeiitpuHo u 12,5 - 10?0 POT B mnyuke an-
THHeATpuHO. COBMeCTHasi MHTepIpeTalusi PAa3JHYHbIX KaHAJOB OC-
LUWJISLMAN [03BOJIMJIA YTOUHHTb MapaMeTpbl 3TOTO SIBJIEHHUS: Jyu-
lIee 3HaYeHHe MOATOHKH JIEXKUT B TOUKe C HOpPMaJsbHOH HepapxueH,
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B BepXHEM OKTaHTe yria o3 co 3HaueHHeM sin’foz = 0,571“8’82,

Am3y = (+2,41 £0,07) - 1073 B2 u dcp = 0,827 )5 7. Takum o6pa-
30M, 110 JaHHBIM 3KcriepuMeHTa NOvVA npeanodTHTebHOH SBAsSETCS
KOMOWHALMS OCLHUJISLHOHHBIX TapaMeTpoB, MPHBOASLLAS K CHM-
METPUH MeXIYy HEHTPUHO W aHTHHEHTPUHO, a MPOTHBOIMOJOMKHLIE
KOMOMHALUK («oOpaTHasi uepapxusi, dcp = 7/2» W <«HOpMaJbHast
vepapxus, dcp = 37/2») oTBepralTcsi 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 npoekta ATLAS na LHC npu akTHBHOM yd4acTuH
corpynuukoB OVAU 6bliu mpoBeieHBl HCCEI0BaHUS TI0 TIOUCKY pac-
nanoB 603oHa Xurrca CrannaptHod mMoznesu (CM) Ha bb-KBapKOBYIO
napy npH accolHaTUBHOM poxiaeHHH ¢ W- uau Z-6o3oH0oM. [IpoaHa-
JIU3UPOBAHBI BCE NAHHBIE, MOJYYeHHBIE B MPOTOH-IPOTOHHBIX COyIa-
penusix npu /s = 13 TsB. VamepeHHble ceueHHs acCOLUATHUBHOIO
poxzeHusi 6030Ha Xurrca ¢ W- u Z-6030HOM CO CTaTHCTHYECKOH
3HauumocTbio 4,0 (4,1) u 5,3 (5,1)0 Xopolo cornacyoTes ¢ 0XKHuIae-
MBIMM 3HaueHUsIMH 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) npy akTUBHOM y4a-
ctun cotpyaHukoB OMAW BbimosiHeHb! MepBble B MUpe MPeLU3HOH-
Hble U3MepeHHUs MOJNHbIX CeYeHUU U YIJIOBBIX pacrnpeneseHdud nas §o-
TOPOXKIEeHHUs T-Me30HOB Ha KBAa3HCBOBOAHBIX HYK/IOHAX, CBA3AHHBIX
B JleUTPOHe. YCTaHOBJ/EHO 3HAYUTEJNbHOE PACXOXKAeHHe MeX1y ceye-
HUSMH Ha CBOOOJHBIX M CBSI3aHHBIX MPOTOHAX, 00yCJOBIEHHOE B3a-
MUMOJIEHCTBHEM HYKJOHOB B KOHEUHOM COCTOSIHHM. DTO paCcXOxKAEHHe
UCIIO/Ib30BAHO [/151 OLLEHKHM CceueHUs] (POTOPOXKIEeHHS HeHTpasbHbIX
MIMOHOB Ha CBOOOAHBIX HeHTpPoHaX. [laHHbIE MOJyUeHBl C UCIOJb30Ba-
HHeM co3faHHOH cotpyaHukamu OMAN nosnspusoBanHOH NpoTOHHON
(IeATPOHHON) MHILIEHH.

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



C yuactuem ¢usukos OMSN 3aBepuiena o6paboTka mepBbIX
NaHHBIX, MOJy4YeHHbIX B 3kcrnepumeHte NA62 na SPS (LLEPH).
B pamkax moucka HoBo#l ¢u3uku B pegkux pacrnagax KaoHOB 0OHa-
py»eHo 17 KaHAHIATOB B CBEPXPEAKHH pacraj 3aps’KeHHOro KaoHa
KT — 7tvv npu oxunaemom (oHe B 7 COOBITHH. DTO MO3BOJHUIIO
chesiaTh JYYLIYIO B MHPE OLEHKY OTHOCHTEJbHOH BEPOSITHOCTH pac-
naga BR(K+ — n7vw) = (1 1,0fg’g +0,3cper ) - 1071, uT0 cornacy-
eTcs ¢ npeackasanueM CTaHIAPTHOH MOJEJH.
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CoOBITHS-KaHIUAATE B CBEPXPeAKHH pacman (B paMke) U (pOHOBBEIE COOHI-
THUS B IePeMeHHbIX U3MePEeHHOI0 UMIY/IbCa 3aps2KeHHOr0 NIMOHA U KBajJpaTa
HeJ0CTalLeld Macchl, CBI3aHHOH C HEUTPUHO

e Marcheuvski 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.

Psin vHTepecHBIX pe3ynbratoB nojayden rpynmoid OWHAN B akc-
nepumente ALICE na LHC (LUEPH). Hoewiii ananus ¢emTocKo-
MUYEeCKUX KOPPEeJSUUE AJs Map HUAEHTUYHBIX 3apsKEHHbIX TMHOHOB
U KaoHOB B pp-cTojKHOBeHUsX npu 13 T3B 6wl npoBenen otnenbHO
nasi cepuueckux (S > 0,7) u crpyiinbix (St < 0,3) cobwiThit, rae
ST — nonepeuHas c(epUUYHOCTb COOBITHS. YMeHbIlUEHHe paguyCcoB
MCTOYHHUKOB C YBeJHUEHHEM IOMepPeyHOro UMITy/bca napel HabJM0na-
JIOCb He TOJIbKO [Jisi CTPYHHBIX, HO WU 1/ c(hepuuecKux COOBITHH,
KOTOpble JTeMOHCTPUPYIOT HETPUBHAJNbHOE TOBENEHHE KOJJIEKTHUBHO-
NogoOHBIX YaCTHI[, OKHAaeMOe TOJbKO B CTOJKHOBEHHSIX TSXKEJbIX
MOHOB C BO3MOXXKHBIM 06pa3oBaHHeM KBapK-IJIIOOHHOHU 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. Coni. on Part. Phys. and
Astrophys. (ICPPA-2020), Oct. 7, 2020, MEPhI, Moscow.



B skcnepumente CMS na LHC ¢ yuacrtuem ¢usukos OUAU
npoBelieH 0000UIAOIMINN aHaIu3 Pe3yJibTaTOB W MEPCeKTUB MOUCKa
CUI'HaJIOB MHOTOMEPHOH HU3KO3dHEpreTHUecKoH rpaButauu. [lokasa-
Ho, yto LHC pocTur mopora cBOHMX BO3MOXKHOCTEH B HaOGJIOIEHUN
CUTHAJIOB KBa3WKJaCCHUECKMX MHOTOMEPHBIX UepHBIX HIblp RS- n
ADD-rtuna. OgHako mo-mnpeKHeMy OCTaeTcsi OKHO [Jisi TaK Ha3blBa-
eMbIX KBaHTOBbIX uyepHbIX Ablp (KYJI) ¢ xapakTepHOH 3KCIepHMeH-
TaJbHOM CUTHATYpoil HapylieHus apomara (ep/er/ut). TlonyueHHble
OrpaHUYEeHHs] Ha MUHHUMAJIbHO JOMYCTHMble 3HaUeHHsI MacChl KBAHTO-
BBIX UEPHBIX JbIP COCTaBJSIOT OT 3,6 1mo 5,6 TsB/c? B 3aBHCHMOCTH
OT MOJEJIH W YUCJIA M JOTIOJHUTEJbHBIX H3MEePEeHH.

35.9 fb ! (13 TeV

)
I I ' ' ' E 95% CL upper limits
1 — Observed
2 103 4 —— Median expected
= 3 == (8% expected
& ] 95% expected
T 102 E QBH signal:
= 3 — n=1(RS)
S 1 — n=4(ADD)
SARTY __
Q E n =15 (ADD)
X 1 — n=6 (ADD)
= 100 5
O’ 3
© ]
10! c
1 1 1 1 1

1000 2000 3000 4000 5000 6000
My, GeV

Bepxuue mpepesnl npu 95 %-M ypoBHe NOCTOBEPHOCTH AJsi CpenHeil Be-
JUYUHBI TIPOU3BENEHUsS] CeUeHHsl CUTHajJa W BepossTHoCcTH pacrnaga KY]T
B eyt Kak (DyHKLHUM TOPOTOBOrO 3HAUeHHs Macchl myy. VIHTEpBasbl ypoB-
Hel nocroBepHOCTH 68 1 95 % NIt MeMaHbl BEIIEIEHBl 3€JI€HBIM U XKeJThIM
[IBETOM COOTBETCTBeHHO. [lokaszaHbl mpencKa3aHus [Jsi HECKOJIbKHUX MOJe-
Jiel ¢ GOJIbIIUM YHUCJIOM JOMOJHHUTENbHBIX POCTPAHCTBEHHBIX U3MEPEHHUH,
B YACTHOCTH, [IJisl ONHOTO NOMOJHUTebHOrO uaMepenus (RS) u nas n = 4,
5 1 6 gomosHUTe bHBIX H3MepeHud (ADD)

e 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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Pusnka TAKEJbIX UOHOB HU3KUX IHEPTHU

Ha yckoputesnbHom kommiekce «PabpuKa CBEPXTSKEJIbIX 3Je-
MEHTOB» yCIIeIlIHO HayaT MepBblil SKCMEePUMEHT [0 CHHTe3y U30TOINOB
115-ro asemeHTa (MOCKOBHSI) B peakLUHH B3aWMOIEHCTBHS HOHOB
#8Ca u 2%3Am. DTOT IKCTEPHUMEHT AaeT CTapT YHMUKAJbLHOH IpO-
rpamme OUSN mo wusyuenuio simepHO-(DU3NUECKHX U XHMHUYECKHX
CBOHCTB CBEPXTSI2KeJIbIX 2JIeMEHTOB, a TaKxKe [0Ka3blBaeT FOTOBHOCTh
K 3KCIIepUMeHTaM [0 CHHTe3y HOBBIX 3/J€MEHTOB C aTOMHBIMHM HO-
mepamu 119 u 120 — nepBeIX 3JeMeHTOB 8-ro mepuoma TaGAHLEI
J. 1. Menpeneena.

BazoBasi ycranoBka pabpuku CTD — uukaorpon AL11-280

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.
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Henitponnas sinepHas ¢pu3uka

Ha ycranoBke TANGRA Ha ocHOBe cTaHIapTHOrO HEHTPOHHOTO
renepatopa MHI-27 ¢ ucnosb3oBaHWeM MeTofa MeueHbIX HEHTPOHOB
NPOBe/IeHO MCCJ/efl0BaHHE PeaKLHUH Heylpyroro paccesHUs HeHTpo-
HOB ¢ sHepruell 14,1 M>sB Ha anpax xpoma u Maruus. OnpezesieHsl
SHEPrHH BUAMMBIX 7y-1IepeXo/0B, 00pa3yIOLUIUXCsl B PA3JHYHBIX peak-
LUSAX HEUTPOHOB C 3TUMHU SIAPAMHU, U UX MapuuaJsbHble ceyeHus. [Ipo-
BeJleHbl aHaJU3 pe3y/]bTaTOB H3MepeHHs YIVIOBOIO paclpejieseHHus]
+-KBAaHTOB W CpPaBHEHME C pe3y/lbTaTaMH APYTHX ONyOJHKOBAHHBIX
3KCIIePHMEeHTaNbHbIX PaboT.

w W
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YroBble pacrpefiesieHds y-KBaHTOB Afs mnepexonos B °2Cr(n,n/v)3*Cr
E, =935,5 k3B (a), 1333,7 k3B (6), 1434,1 k3B (8) u 1530,7 k3B (o).
CnJiolHble KPUBble — aMMPOKCHMALIUS JaHHBIX MOJUHOMaMH JlexaHapa

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 from the Interaction of 14.1 MeV Neutrons with
Chromium Nuclei // Phys. At. Nucl. 2020. V. 83, No. 3. P. 384-390.

C yuactuem ¢usnkos OUMAM wnccrenoBanbl (OTOHHBIE CHJIO-
Bole yHkuuu (®CD) u maoTHOCTH sAepHBIX ypoBHed mas 'Y6Pt
MO CIeKTPaM MHOXKECTBEHHOCTH FaMMa-KBaHTOB KacCKaJHOTO pacma-
Jla KOMIMAaYH-COCTOSIHUE siipa, TOJNyYeHHbIX Ha MYJbTHIETEKTOPHOM
ycranoBke DANCE (LANL, CIIA). [TonyueHHble naHHbIE SIBASIOTCS
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HeoOXOAWMBIMH BeJIMYMHAMHU AJIS pacyeTa B3auMoIeHCTBUS (POTOHOB
C spaMH, B UYacTHOCTH ceyeHUH peaxkuuid. Kpome Toro, 3HaHus
0 ®CO u NI0THOCTH SIAEPHBIX yPOBHEH 0COOEHHO BaXKHbI B s11epHOH
acTpousrKe U B pa3pabOTKe MepefOBbIX SNEPHBIX TeXHOJOTHUH.

Intensity, a.u.

Intensity, a.u.

=#= Experiment

Tuned (real)

0.2040.6 0.8

0.2 04 0.6

E,, MeV

E,, MeV

CpaBHeHHe 3KCNEePUMEHTaNbHBIX JAHHBIX C MOIEJUPOBAaHHEM [Js pPe30-
HaHCOB cO cnuHOM 17~ . UepHbIM LiBETOM OTMeueHbl 3KCIepHMEeHTaJbHble
IaHHBle ¢ (DJIYKTyalueld 1Mo pe3oHaHcaM, roJy6ol nosc — MOIeJHUpPOBaHHe

(cpeLLHee 3HaueHHWe U CTaHdapTHOe OTKJ'IOHeHI/Ie)

o Simbirtseva N., Krticka M., Casten R., Couture A., Furman W.,
Knapovd 1., 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.

KoponasupycHas undexuus COVID-19 okazana orpomHoe Hera-

THBHOE€ BJIMAHWE Ha 310pPOBbE Jonel u 9KOHOMHKY MHOTHUX CTpaH
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mupa. J[Js OLleHKH BJMUSHHUS MPUHATBIX OTPAHUYMTENbHBIX Mep Ha
KauecTBO Bo3nyxa B MockoBckol o6sactu B HioHe 2020 r. MXH BUIa
Pleurosium shreberi 6blnn oToOpaHbl B 19 TouKax, NpH3HAHHBIX
3arpsi3HEHHBIMH MO pe3y/JbTaTaM MPeIbIAYIIUX OHOMOHUTOPHHTOBBIX
uccienoBanuid. Copepxanue Cd, Cr, Cu, Fe, Ni u Pb B o6pasuax
MXa OTpelessiii METOIOM aTOMHO-a0COPOIIMOHHOH CIEKTPOMETPHUH.
[To cpaBHennio ¢ panubiMH 2019 1. comep:kanume Cd B o6pasuax
MXa CHH3WJIOCh Ha 2-46%, a comep:KaHHe »Keje3a YBEJHMUUJIOCH
Ha 3-127 %. Comepxanue Cu, Ni u Pb Bo Mxax cHH3HJOCH Ha
GOJIBIIMHCTBE y4YacCTKOB OTOOpa Mpob, 3a HCKJAUEHHEM BOCTOKA
MocKkoBcKo# 00/1aCTH, Tle CKOHLUEHTPHpOBaHa 3HaUMTe/bHash 4acThb
NPOMBIIIJIEHHBIX NPeAnpusaThil. OTpaHUUHTEIbHbIE Mephl, BBeJleHHbIE
B MoCKOBCKOH 00/1aCTH, NPUBEJH K CHHXKEHHIO BBIOPOCOB TpaHC-
MOPTHBIMH CPENCTBAMH, B TO BpeMsl Kak HeraTHBHOE BO3JeHCTBUe
MPOMBIIIJIEHHOTO CEKTOpPa Ha KayecTBO BO3/yXa OCTAJOCh HAa YPOBHE
2019 r. uu naxke yBeJHYHUJIOCH.

0.7
I 05

0.1 LT
2019 "
. 2020

CaeBa: kapta npob6oor6opa. CnpaBa: comep:kKaHue KaiMHUsi B mpob6ax Mxa
B 2019 u 2020 rr.

e Yushin N., Chaligava O., Zinicovscaia 1., 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.

[Tponomnkaercss paspaGoTKa METOIMKH HEHTPOHHOTO pe30HaHC-
HOTO aHa/M3a C LeJblo OMNpeleseHHUs] 3JeMeHTHOTO cocTaBa oOpas-
1oB. MeTox siB/sieTCs Hepa3pyLIAOIKMM U OCHOBAH Ha pPerucTpalyu
HEATPOHHBIX PE30HAHCOB IPH pPaAUaLHOHHOM 3aXBaTe, H3MEPEHHH

14



BBIXOZIa TIPOLYKTOB peaKLUHH B 3THX pe3oHaHcax. YToObl MPOBEPHUTH
BO3MOXKHOCTH 3TOTO METOAA, TaKHWe HCCJeN0BaHUs ObLIM MPOBeIEHbl
B coTpyaHuuecTBe ¢ MHcTuTyTOM apxeosorun PAH Ha nmmny/nbcHOM
UCTOUHHKe pe3oHaHCHbIX HeHTpoHoB MPEH nns 6ocrmopckux crate-
poB III-IV BB. H.3. U3 ¢aHaropuiickoro Kmaazaa.

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.

Pusnka KOHACHCHUPOBAHHBIX Cpel

BaH-zep-Baa/sibCOBCKHE CJOUCTble MAarHUTHblE MaTepHaJbl C CUM-
MeTpreld MarHUTHOH pelleTKH, MofoOHOU rpadeHy, NEMOHCTPHUPYIOT
CYLIeCTBOBAaHHE MArHUTHOTO YIOPSAOYEHHs IIPU AOCTaTOUHO BBHICO-
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~ L a
: ’\,
D I~ P =0 GPa
E 2000 3.7 aPa, 15K I,.-T -_-'.' = 5 8
= A | L i
|
P, > 1 GPa
1000 - 4.9 GPa, 15 K ri—i' g——a 7
i - :r ! §
: ; \- S ."'—.L i
- ) - |
(120 (010 -3 —I—I— 3 4
0F (AFM> SRO AFM) ! l' ": T#T
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d-spacing, 10\

a) Heflitponnsle nudpakunoHHble crnekTpel FePSs, usMmepeHHble MpU pas-

JIMUHBIX 3HAYeHHsX NABJeHHs W TeMIepaTypbl Ha nudpaxromerpe JIH-12

U ob6paboTaHHble M0 MeTony Putesbna. 6) MoHOKJMWHHAs CTPYKTypa

FePS; cummerpun C2/m. 8) MaruutHas ctpykrypa FePSs mpu Hopmasb-
HOM U BBICOKOM IaBJIEHHH
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KHX TeMIlepaTypax B NpefieJie 10 eIHHUIHOT0 aTOMHOTO cJiosi. [IpoBe-
IIeHO UCCJIeoBaHNeE BIMSHUS BBICOKOTO 1aBJeHHS HA aTOMHYIO U Mar-
HUTHYIO CTPYKTYPbl KBa3UBYMEPHOI0 BaH-1ep-BaajbCOBCKOr0 aHTH-
tdeppomarnetrnka FePS3 B mupokom nuanasone temmnepatyp. O6Ha-
py»KeH H30CTPYKTYPHBIH (Da3oBBIH Mepexoi B HOBYI MOHOKJIHHHYIO
mopudukanuio npu P = 1 I'[la, conpoBoxaaroLUUics 3HAUUTENbHBIM
M3MeHeHHeM napameTpoB pemieTkd. CTPYKTypHasi mepecTporka Mpu-
BOAMT K M3MEHEHHIO0 XapakTepa aHTH(epPPOMarHUTHOIO yropsiaoye-
HHSI ¢ KBasuaByMepHOro (BekTop pacrnpoctpaHenus k= (0 1 1/2))
Ha tpexmepHbld (kK = (0 1 0)). Ilpu Gosee BBICOKHX 3HAYEHHSX
nasieHuss P > 14 I'Tla B obsacTtd mepexona AU3JEKTPUK—MeTaJll
Ha6J/101a/10Ch TI0aBleHHe aHTH(EPPOMATHUTHOTO YIIOPSA0YeHHs U
(opmupoBanue (asbl ¢ OJMKHAM MAarHATHBIM MOPSIAKOM.

o Coak M.J., Jarvis D.M., Hamidov H., Wildes A.R., Paddi-
son JLA.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 Insu-
lator—Metal Transition // Phys. Rev. X. 2020 (in press).

BaxxHble MeXaHU3MBI peryJsilui NPOoLecCcoB KHU3HeAesATeJbHOCTH
OHOJIOTHYeCKUX KJ/ETOK CBS3aHbl CO B3aMMOJEHCTBHEM XOJ/eCTepHHA
C JUNUAHBIMK MeMOpaHamu. Hanpumep, ofHUM U3 Hanbosee cepbes-
HBIX XPOHHYECKHX 3a00JieBaHUH, CYLIECTBEHHO BJHSIOIIUX Ha XKH3-
HellesiTeJbHOCTb W MPONOJIKHUTEJNbHOCTb KU3HH YeJsloBeKa, SBJSETCs
aTepocKJ/iepo3, Cpeld OCHOBHBIX [IPOLECCOB Pa3BUTHSI KOTOPOTO MOXK-
HO BBIIEJIMTh 00pa30oBaHHMe X0JIeCTEPUHOBBIX OJisillleK Ha BHYTPEHHUX
CTeHKaX COCYMO0B.

[TpoBeneHo wucc/ienoBaHue KOJJNEKTHUBHOM AMHAMHKH JIMIHIHBIX
MOJIEKYJ C MIOMOILLIbI0 METOA HeyIPYroro paccesiHusl peHTTeHOBCKOTI0
U3JIy4eHHsl C BBICOKHM paspelleHHeM M0 NepefaHHOH sHepruu. Ilo-
JydeHHble [UCIIePCUOHHBIE KPHMBble MHOTOKOMIIOHEHTHBIX MeMOpaH
NIOMMMO M3BECTHBIX aKYCTHUECKHX (DOHOHHBIX MOJ, COLEpxKaT TaKxKe
HOBYIO ONTHYeCKYI0 (POHOHHYIO MOAY, CBSI3aHHYIO C CYyILleCTBOBaHUEM
CTabUJ/bHBIX JUMNHWAHBIX [ap, COCTOSIIMX M3 [IBYX PasHBIX THIIOB
JUMUAHBIX MoJeKys. HabJionaeMblil pa3pblB ONTHYECKOH (DOHOHHOMH
MOJZbl CBUIETe/JbCTBYET O KOHEUHOM pa3Mepe 00/1aCTH CYLIeCTBOBA-
HHS ONTHYeCKHX (POHOHOB. Takue 06/1aCTH SBJASIOTCA CTAOMJIBHBIMU
Ha MHUKOCeKYyHIHOM Maclutabe BpeMeHH, MOCKOJbKY HX pa3Mepbl He
3aBUCAT OT KOMIIOHEHTHOTO COCTaBa MeMOpaHbl. DTO O3HAYAET, UTO
JM060H JUNUAHBIE padT COCTOUT U3 Habopa OAUHAKOBBIX JIMMHUAHBIX
obsacTel, YUCJIO KOTOPBIX OINpee/seTcss TePMOAMHAMHUYECKUMHU Ia-
pameTpaMu MeMOpaHbl. JlaHHBIH pe3ynabTaT SIBJASETCS YHUKAJbHBIM,
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IIOCKOJIbKY HdaeT IpeacTaBJ/JeHHe O KOJIJIEKTUBHOH JWHAMHKE JINIIHI-
HBIX MOJIEKYJ Ha HAaHOMETPOBbLIX MaciTabax OJIMHBl ¥ NMMUKOCEKYHI -
HBIX MacliTabax BpeMeHHU OAHOBPEMEHHO.

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 BBICOKOUYBCTBUTEJbHBIH YPOBEHb PETUCTPALIUH CIIEK-
Tpa THraHTCKOro KoMOuHauuoHnHoro paccesiHuss ([KP) wu Busya-
JIU3ALUK ONMHOYHOH MOJIEKYJIbl O-THO-2-HUTPOOEH30MHOH KHUCJOTHI
(TNB) u3 arromossipHO-KOHLEHTPUPOBAHHOTO pacTBopa 5,5 -IUTHO-
ouc-[2-uurpodensoitoi kucaoTsl] (DTNB). B kauectse 'KP-akTuB-
HBIX TOAJIOXKEK HCIOJMb30BAINCh [eHIPUTHBIE cepeOpsiHble HaHO-
CTPYKTYpbl, Ha KOTOpPble aICOPOHPOBANUCH UCCJENYyeMble MOJIEKYJIbI
U3 PaCTBOPOB Pa3JMUHOH KOHLEHTPALHH.

Beutu 3apeructpupoBansl 1 o6padoransl [ KP-criekTpsl u cooT-
BETCTBYIOIIME KM KapThl NPH KOHLEHTPAUHUAX aHajuTa B JHana-
sone or 1072 M 10 y/ibTPaHH3KOH aTTOMONSPHOH KOHLEHTPALUHU
10~18 M (puc. 2 Ha c. 19), cooTBeTCTBYIOLIEH ONMHOYHOH MOJIEKYJIE.

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.

HcenenoBanne mocBsLIeHO NPUMEHEHHIO CIEKTPOCKONHH KOMOU-
HauuonHoro paccesinusi (CKP) s pacnosHaBaHusi HeHTpoQu/IoB,
TpaHc(OPMUPOBaHHBIX NPH HeTo3e. M3BecTHO, UTO B pesy/bTare
HEeTO3a BO3HMKAIOT TAK HAa3bIBaeMble Helmpo@uivHbie BHEKAemou-
Hote aosywku (HBJI), kotopble mpenctaB/siioT cO00H KOMIIJIEKCHI
HHK c se#itpopunbHeiMu 6enKkamMu, TpaHC(HOPMHUPOBAHHBIMH B MPO-
necce Heto3a. Llesibio paboThl O MOUCK BO3MOXKHBIX CHEKTPaJbHBIX
MapKepoB B CMEKTPax KOMOWHALWOHHOTO paccesiHUss HeHTPO(HUJIOB,
BBI3BAHHBIX HMEHHO HETOTHUECKHUM MpeoOpa3oBaHHEM HEHTPO(HIIOB.

Ha nauasbHOW cTaguu (GOpMUPOBAHHUS CEeTeH-JIOBYIIEK aHTHUMHK-
poOHBIE 3JIeMeHTHl B TPaHyJ/1aX HEUTPO(DHUIbHON KJIETKH MOA AeHCTBH-
eM CleLHaJbHBIX (EepMEeHTOB LHUTPYJNJIUHUPYIOTCS, 4YTO yKa3blBaeT
Ha HayaJo Mpolecca aKTHBAaLKWW HeT03a. BbICOKOUYBCTBUTEJbHAS
paMaHOBCKasl CIIEKTPOCKOIHS M03BOJIKJIA BBISIBUTh B HU3KOUACTOTHOM
IMana3oHe CIEKTPa 3BOJIOLUHUI0 (POCT) MHUKA LUMUTPY/JIHHA B TeueHHe
30-40 MuH moc/e Hauasa BOCMAJHTEJNBHOTO Mpolecca, YTO MOXKHO
KJacCU(UIUPOBAThL KAK PAHHIOW AMArHOCTHKY HETO03a.
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Citrulline line evolution during neutrophil transformation
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HuskouactoTHass o6JacTh CreKTpa KOMOHMHALMOHHOTO paccestHUus HEHTpo-
¢usoB: 3BoJOLMS (POCT) HHTEHCHBHOCTH JIMHUK LUMTPYNIMHA, YKa3blBako-
masi Ha MpeakTUBALHI0 HETO3a

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.

PAIJUAIIMOHHBIE H PATUOBHUOJIOTHUYECKHUE
HCCJIEJOBAHUA

B coTpynHuuecTBe ¢ YELICKHMMH W HEMELKHUMH KOJJeramMu pas-
pabGoTaH HOBBI MeTOM aHaJu3a TOHKOH CTPYKTYPBl KJACTEPHBIX T10-
Bpexxaenuidl JIHK co cBepxBbicokum pasperienunem. OH oCHOBaH Ha

Busyanusauus CTpyKTypbl KJacTepPOB penapaluuoHHbix 6enkos H53BP1 B su-

pax KJeTok rauobsactombl yesoBeka U87 uepe3 24 4 mnocse obaydeHus

yckopeHHbIMH HoHamM N (3meprua 13 MaB/uykson, nosa 1,3 TIp):
@) n3obpa)keHust B MUKPOCKOIe, 6) MporpaMMHast mocto6padoTka
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MHUKDPOCKOIIHH JIOKA/JIU3ALUH OTUHOYHBIX MoJjeKysa. C mpuMeHeHHeM
JIAHHOTO MeTOola H3yueHa CTPYKTYpa KJACTepHbIX NBYHHUTEBBIX pPas-
peiBoB JIHK, a TakxKe nmpoBeneHO cpaBHHUTeJbHOE HCC/EOBAHHE KH-
HEeTHKH UX penapauuy B HOpMaJbHBIX ((PHOPOGIACTEI) U OMYXOJEBBIX
(rmnobmactoma U87) kjeTKax uesoBeKa MPU NEHCTBHH YCKOPEHHbBIX
MHOT03apsiIHEIX HOHOB a3ota '°N. IIpe/oxKeHHBli MOIX0 T03BO-
eT TIOJyYUTb HOBble CBEIEHHUS O NPUPOIE PAIHOPE3UCTEHTHOCTH psiia
onyxoJsen.

e Hausmann M., Neitzel C., Bobkova E., Nagel D., Hofmann A.,
Chramko T., Smirnova E., Kopecnd 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.

MeTtonamMu CKaHUPYIOIIEH 3/M€KTPOHHOH MHKDPOCKONIMHW W PEHT-
reHOBCKOIO HEProfiMCIIepCUOHHOTO MUKPOAaHaJu3a BBIIOJIHEH 00Jb-
IIOH LMKJ MCCAeNOBAHHH OKaMeHeJbIX MHKPOOPraHH3MOB (MHKpO-
(occunuit) B MeTeopuTax. BeimyllueH mepBbli HJMIOCTPUPOBAHHBINA
atynac MukKpodoccuauit B mMereopute Opreil. CoBMeCTHO C KoJje-
ramu 3 Hranuu u YUexuu wncciaenoBaHo (HOPMHPOBAaHUE CJOXKHBIX
npeOUOTHYECKUX COelMHEHUH MpU 0O/NyuYeHHH MPOTOHAMH MPOCTHIX
OpraHUYeCcKUX COeJMHEeHHH B NPUCYTCTBUM BellecTBa MeTEOPHTOB
Kak Kara/nusartopa. [IpensioskeH HOBBI MeXaHH3M, CIIOCOOCTBYIOLIMH
006pa3oBaHUI0 U NepepaboTKe HEPACTBOPUMOIO OPraHUYECKOro Bellle-
CTBa B MeTEOpHUTax U B Xole NMpeOHOTHUECKUX MPOLECCOB.

10 pm

M3o6pakeHns1 oKaMeHeJbIX MUKPOOPraHU3MOB U3 MeTeopuTa Opreit
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e Pozanos A. I0., Xysep P. b., Kpacasun E. A., Camvirurna O. C., Pro-
mun A K., Kanparos M. H., Canpoikun E.A., Agarnacvesa A. H.
Mereopur Opreit (atanac mukpodoccuanit) / Ors. pen. A.lO. Posa-
Hos. M.: [IMH PAH, 2020 (Ha pyccKOM W aHIJIHECKOM SI3bIKaX).

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.

YCKOPHUTEJIbHAY TEMATHUKA

20 nosnops 2020 r. Ilpencenartenb IlpaButesnbctea PP mnpous-
BeJl TEXHOJIOTHUECKHH ITyCK OJHOTO H3 OCHOBHBIX OJIOKOB Meracai-
enc-mpoekta «Kommseke NICA» — cBepxmpoBopsiiiero GycTepHOTO
cUHXpOTpoHa (6ycTepa).

AToMy COOBITHIO NpEALIeCcTBOBaNA AJWTE/bHAS W HaNpsKeHHAs
pa6oTa 1O CO3NaHHI0O M BBOLY B 3KCIJyaTallUI0 BceX OOBEKTOB
VHKEKI[MOHHOTO KOMIIIeKca TMpoeKTa, BKJ/Uasg HMCTOUHHMKH T0Js-
PU30BAHHBIX, JIETKMX W TSKEJNbIX HOHOB U JIMHEHHBIH YyCKOPHUTEJNb
TSKEJIBIX HOHOB, — OCHOBBI JJISl MOJy4eHHS] TPeOyeMBIX My4YKOB U
UX BBO#a B OycTep. DbliM TakKe HM3roTOBJIEHBI CBEPXIPOBOASIIHE
CTPYKTYpHble MarHUTBl OycTepa, CMOHTHPOBAHBEI U MPOTECTHPOBAHbI
BCTPOEHHBIE CHUCTEMbl KOJbla OycTepa: BBICOKOUACTOTHASs YCKOPS-
[ol1asi CUCTeMa, CUCTeMa 3JEKTPOHHOTO OXJaXKIeHHS LHUPKYJIHPYIO-
[ero My4yKa, yCTPOHCTBA BBOAA M BblBOAA INydykKoB. MarortosseHa
LMKJ03ajamolias annaparypa Oycrepa, anmnapatypa AHarHOCTHKH M
TEPMOMETPHH, CUCTEMbl MMUTAHHUS, NETEKTHPOBAHHUS TePeXOI0B U 3a-
IMTB MAarHUTHO-KPHOCTATHOH CHCTEMBI.

TexHomornueckuil ceaHc Hauyajcsl ¢ 3aX0JaKMBAaHUS MarHUTHO-
KPHOCTATHOH CHCTEMBI U KOMIJIEKCHOH TPOBEPKH CHCTEM GJIOKMPOBOK
¥ 3aILUT OT MOTEPH CBEPXIIPOBOAMMOCTH, HACTPOHKH LUKJA MarHUT-
HOTO TOJSI U YCKOPSIIOLIEH CHCTEMBI.

B yeTkoM cooTBeTcTBHH ¢ MiaHoM-rpadukom 19 nekabps 2020 r.
O[IHO3apsiAHble HOHBI I'e/isl ObIM HHXKEKTHPOBAHBI B OycTep U IMOJYy-
yeHa ycToHuMBasi LMpPKyasuus nydka. Ha dororpaduu, caenanHon
C MOHHUTOpA B Iy/JbTOBOH, BHIHO, KAK MY4YOK ONHO3aPSIAHBIX HOHOB
He ¢ sneprueit 3,2 MsB/a. e. M. UHPKYJHPYET B KaHase YCKOPHUTEJIs
C HMHTeHCHBHOCTbIO ~ 107 1OHOB/000pOT. BhICOKOE KauyecTBO H3ro-
TOBJIEHHS U COOPKH BCEX 3JIeMEHTOB MarHUTHOH CUCTEMbI GyCTEPHOTO
CHHXPOTPOHA I03BOJIMJIO HayaTb paboTy 6e3 HCIONb30BaHHS CHCTe-
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[lepBBIil MUK Ha KeJNTOU AMArpaMMe — 3TO TOK MY4YKa, KOTOPBIA MHKEKTHU-

pyeTcsl B KOJIbLIO, BCE elle HaXo[AsCh B CUCTeMe MHXKEeKIMH, 10 cpabaTbiBa-

HHUSI 3JIEKTPUUECKOro KuKepa (KpacHasi jnHus). OTHOILIEHHe MePBOro MmuKa
KO BTOPOMY CBHUJETEJbCTBYeT O HeOOJBIIUX MOTePsX NMPU HHXKEKLHUH

Mbl KOPpeKLHH Belyllero MarHuTHoro mnoJjs. Hacrpoiika pexknma
YCKOpPeHHsl NydyKa — 3aBeplIalollMi war K (U3UYecKoMy IyCKy
6ycTepa.

JIOCTUTHYTHIH SIpKUI pe3y/abTaT — 3TO 3aBeplleH’e MHOTrOJIeTHe-
ro Tana cJakKeHHOH paboTbl KOJ/IEKTHBA (DU3UKOB-YCKOPHUTEJbILH-
koB U nHxkeHepoB OMAM B coTpynHuuectse ¢ naptHepamu us AP
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CO PAH, MM PAH, UT2®, NPBD HUILL KM u mMHOrux apyrux
POCCHHCKHUX U 3apyOexKHBIX OpraHHu3alui.

e 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.

HHP®OPMAIIMOHHBIE TEXHOJIOI'MHA
N BbIYHUCJIUTEJDbHAY ®PU3UKA

I'pun-undpactpykrypa OUAM npexncraBieHa LeHTPOM YpOBHS
Tier-1 nns sxcnepumenta CMS na LHC (LUEPH) u uentpom ypoBHs
Tier-2, koTopbiii obecneurBaeT 00pabOTKY NAHHBIX 3KCIEPHMEHTOB
BM@N, MPD, ALICE, ATLAS, CMS, LHCb, BES, BIOMED,
COMPASS, NOvA, STAR, ILC u np.

Tier-1 OMAU 3anumaer 2-e Mecto cpenu apyrux uentpos Tier-1
s skcnepumenta CMS mno ofecreueHuio ofMeHa NAHHBIMH CO
BCEMH MHPOBBIMU calTaMH, paboTamouMyd Ha 3dkcrnepumeHT CMS.
B 2020 r. na Tier-1 nepemano 13,23 [Ib manHbix ¢ Gosee 4eMm
180 rpup-caiitoB u ckadaHo Gosee 19 I1b manubix. Ha Tier-1 B
OUAUN BbimonHsIOTCS 3agadd MOENHPOBAHHS [JIs1 IKCIIEPHMEHTa
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
- 4
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Pacnpenenenue no HopmupoBaHnHomy BpemeHH 3arpy3ku CPU B HS06 yacax
3a 2020 r. nnst Tier-1-caéitoB mis skcnepumenta CMS (a) u Tier-2-caiiTos,
BXOAAIIKX B KoHcopuuyMm RDIG (6)
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['pun-caiitet OMSIN — camble npousBoguTe/bHbIE B KOHCOPLIYME
RDIG (Poccuiickuii rpun 1/si HHTEHCHBHBIX OMepalldil ¢ JaHHBIMH).
Bosnee 55% ot obuiero mnpoueccoproro Bpemenun (CPU) B RDIG
UCI0b30BaHO 171 BeluncaeHud Ha Tier-1 u Tier-2 OUSN.

e Kopervkos B. B. TeHneHIIMY U TIePCIIEKTUBL Pa3BUTHsI PaACIIpPeIe/IeH-
HBIX BBHIYHUCJIEHHE M aHAJHUTUKUA OOJBIINX NaHHBIX [Jis MOMIEPKKU
npoeKToB KJjacca Mmeracaitenc // 4P. 2020. T.83, Ne6. C. 534-538.

C nomo11b0 NPOMEKYTOYHOTO TIPOrpaMMHOro obecrnedenus Inter-
ware DIRAC (Distributed Infrastructure with Remote Agent Cont-
rol) Gblid OoObenHMHEHBl BbIUHCAHUTENbHBbIe pecypchl Tier-1/Tier-2,
cynepkommnbiotepa «[oBopyH», obsaunbix cpen OMHAU u opranusa-
uuii ero ctpaH-ydyactHul, kjactepa NICA, knaacrepa Hauuonasb-
Horo aBTOHOMHOro yHuBepcutetra Mekcuku (UNAM) u pecypchl
xpanenusi: dCache, EOS u cBepx6ricTpasi cucTeMa XpaHeHHs JaHHBIX
Lustre. C ucnosb3oBaHueM 3TOH pacnpefesneHHOH HH(PacTPyKTy-
pbI BBIMOJIHSIETCS porpaMma MonesnnpoBaHus MoHTe-Kapso maHHbIX
3KCIepuMeHTOB MeracaiieHc-npoekta NICA.

? .~ ODIRAC —— B0

_// [\

Sl

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

CxeMa MHTerpaluu reorpaduuecKu-pacrpeieseHHbIX FeTePOTeHHbIX 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).

MexnyHapoiHOH HcCC/AeI0BaTeNbCKOH TPyNNnod B paMKax Co-
tTpynundectsa OMAN nposeneHo kuMHeMaTH4YeCKH MOJNHOE 3SKCIEPH-
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MeHTaJIbHOe H3MepPEeHHe XapaKTePUCTHK KOMITOHOBCKOTO pacCesHHSsI
Ha CBOOOAHBIX aTOMaX C IOMOIIbI0 BbICOKO3((EKTHBHOrO MeTozaa
MOHHOH HMMIYJbCHOH CreKTpocKonuu ¢ xojonHod MuieHbto (COLd
Target Recoil Ton Momentum Spectroscopy, COLTRIMS). Teo-
peTHuecKoe ONMHCaHWe NAHHOTO SIBJeHHs 6a3upyeTcs Ha pacuerax,
MPOBEEHHBIX Ha CynepKoMmmbioTepe «[0BOpYH».

o 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 6aze nuargopmbl HybriLIT nns coBmectHoro mpoekra Jla-
6opaTopuu MH(POPMALMOHHBIX TeXHOJO0rUH U JlabGopaTopuu paauauu-
oHHo# Ouosornn OUAHM no cosnaHuio MHPOPMALMOHHOH CHCTEMBI
(UC) nnst aHanM3a moBefeHUECKMX M MAaTOMOP(OJOTHUECKUX H3Me-
HEHHWU B LEHTPaJbHOU HEPBHOM CHCTeMe NpPU HUCCJeIOBAaHUU BO3-
NEUCTBUSI HOHHU3HPYIOLIEro HU3Jy4YeHUs U APYrUX (paKTOpoB Ha GHO-
Jlorudeckre oOBEKTHl pPeasn30BaHbl KJIHEHTCKAas U CepBepHas 4acTH
Beb-cepBuca https://bio.jinr.ru/ (emuHoe XpaHHJHILE BCEX IKCIEPH-
MEeHTaJIbHbIX TaHHBIX), TOJYY€eHbl MepBble Pe3y/bTaTbl YIyulleHHOTO
OTCJIeKHBAHUS SKCIIEPUMEHTANBbHOTO XKMBOTHOT'O Ha apeHe TeCTOBOU
YCTaHOBKH, pa3paboTaHbl JBa croco6a pasMeTKH NaHHBIX 1Jis anpo-
6auuy BapuaHTOB OOyueHMs HCKYyCCTBEHHOH HelpoHHOH ceTH. Pas-
pabarsiBaemasi UC 6asupyeTcs Ha MeToLax MALIMHHOTO U TMIyOOKOT0O
oOyueHHs U HeHpOCeTeBBIX MOAXONAX.

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 Influence of Various Factors on Biological
Objects // CEUR Workshop Proc. 2020. V.2743. P. 36-44.

PaspaboTaH u BBefieH B 3KCILIyaTalHI0 pabO4YMi MPOTOTHI reo-
MeTpudeckoi 6a3bl naHHbIX (Geometry Database) nnisi skcnepumenTa
BM@N npoekra NICA, kotopasi obecrnednBaeT LeHTPAJIU30BAHHOE
xpaHenue reometpud BM@N, npenocrasieHue yaoOHBIX CPeICTB
IJ15 yIIpaBJeHHs] JaHHBIMH O FeOMeTpHUYeCKHX MOAY/AX, cOOpKe pas-
JIMYHBIX Bepcuil ycTaHoBku BM@N 13 Momysieil U HOMONHUTENbHBIX
¢aiinos. PaspaboraHHas HH(pOPMALMOHHAS CUCTEMa BKJ/IOUAeT B Ce-
651 6a3y NAHHBIX, UHTYUTHUBHBIH U KOMIIAKTHBIH rpauuecKuil HHTep-
(heiic, a TakkKe MporpaMMHBIA MHTep(delic B BUuae Habopa MaKpOCOB.
[Tpumenen onbiT padotel ¢ Geometry Database mnsi skcnepumeHTa
CBM, a ynyulieHusi rpadguyeckoro MHTepgeiica BbINOJHEHB Ha OC-
HOBe Tpe6GoBaHUH mnoJsib3oBarteseii 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
Coni. 2020. V.226. P.03003-03007.

OBPA3OBATEJIbHAA NEATEJBHOCTD

YueO6HbIl Mpollece W MPaKTHKa CTYAEHTOB Ha 6a30BbIX Kadenpax
MI'Y, M®TH, MUDH, rocynapcTBeHHOro yHuBepcuteTa «JyOHa»
U yHuBepcuTeToB rocyaapctB-usenoB OMHAN B 2020 r. 6bin op-
raHW30BaHbl B JMCTAHLMOHHOM peXHMe B ILeJsX MPeNoTBpalleHHs]
pacrpocTpaHeHusi KopoHaBupycHol nHpekuun COVID-19.

C cenra6psa 2020 r. 8 YHLL OUAHN sanyuiena HoBasi Kpyrio-
rognuHas nporpamma INTEREST (INTErnational REmote Student
Training). OHa Mo3BoJISIeT CTyeHTaM MO3HAKOMUTBCS C OCHOBHBIMH
HanpaBJeHUsMH HccaenoBaHui MHCTUTYTa, HAaHTH HAay4HOTO PYKO-
BOAMTEJS Uil KBAJU(UKALMOHHOH paboThl, a TaKKe B NaJbHEeHIIeM
yuacTBOBaThb B OYHBIX cTakhpoBkax B OUSM. Ha kaxnweiét sTtan
MPOrpaMMBbl OTBOAUJIOCH 4—6 Henesb 1/ AMCTAHLMOHHOTO BBITOJHE-
HUs MPOEKTOB, TPeNJIOKEHHbIX COTpyOHUKaMHu MHCTHTYTa, a Takxe
IJIs JIEKUHH W 3KCKYPCUHM B OHJIAH-peXuMe. Y4acTHHKaMHu l-ro
srana cranu 24 crynenta u3 Erunrta, Uunuu, Ky6wl, ITonbmu, Poc-
cuu, PymbiHun, Ysbexkucrana, @panuuu u Yexuu. 26 cTyneHTOB U3
Benopyccuu, bpasunuu, Benukobpuranuu, Erunra, Uunuu, Kuras,
Mekcuku, Ilonbwu, Pocenu, Pymbinuu, Yabekucrana v YkpauHbl
NIPUHSJK y4acTHe BO 2-M 3Tarle MporpaMmbl.

B onnaiin-pabote 5-i seTHel mkosabl «®Pusuka. MatemaTtuka.
Hudopmarrka» yuactBoBanu 63 wmkosbHuKa U3 Bousrorpasna, Eka-
tepunOypra, Kpacnomapa, Huxnero Hosropona, Huxuero Taruaa,
[lensb, Yoo u eme 20 ropomoB Poccuu. 32-1 MexnyHaponHas
(MexxkperruoHa/bHasl) KOMIbIOTEPHAS LIKOJA TaKKe padoTrasa qUCTaH-
IMOHHO C y4yacTHeM 23 mKoJbHUKOB U3 [Imutposa, HoaronpynHoro,
Jy6usl v Mocksbl. [lpu nomnepxke OUSAUN B Jly6He ycmeuiHo
paboraer Aupekc.JInuei.

YHILL OM4U yuacTBoBas B opraHu3aliy ¥ MPOBEeHHUH BCepoc-
cuiickoro QectuBans NAUKA 0+ B Mockse u Capartose, dopy-
MoB «Crapt Kapbepbl: oceHb» B HUAY MUDHU u «leHb Kapbepsl
M®TH», obpaszoBaTesibHOU OJMMIHMANLI HOBOTO (popMaTta .IJsi CTYy-
JIEHTOB pasHbIX crelHanbHocTell «d — npoceccruonany, 2-i Poccuii-
CKO-TepMaHCKOH HayuyHO-00pa30BaTe/bHOH BUPTYaJbHOH BBICTABKH,
OpPraHM30BaHHOHW B paMKax PocCHHCKO-repMaHCKOro rojga HayudHo-
obpasoBarenpHblx napTHepcTB 2018-2020 rr. Cotpyanuku ¥YHILL
OpraHu30BaJ/iM OHJIAHH-BCTPEUY U BHUAEOIKCKYPCHIO JJis YYAaCTHUKOB
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JieTHel oOpasoBaTenbHOU KB Governor’s School for the Scien-
ces & Engineering (GSSE) YuuBepcurera Tenneccu (CIIA).

OBLIVE JAHHBIE
0 KOJIMYECTBE ITYBJUKAIIUH COTPYIHHUKOB OUIH
(c 20.12.2019 1o 16.12.2020)

e Kuyuru — 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, I. 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.

Bangum BacuabeBuu Boskos: Bouwn. [paxnanud. YueHbld /
[log o6u. pen. IO.L.Oranecsna, C.H.Imutpuesa; Pen.-coct.:
E. M. Moauanos. — Hy6na: OMAH, 2020. — 128 c.: ua.

«Jly6na, meura wmos...» / Cocrt.: JI.H.Openosuu. — [ly6GHa:
oudu, 2020. — 79 c.: us. uJa.

Jy6ua waxmathasi / B. . Bepesun, C. Bokas, C. U. KykapH#KoB,
A.B.Cnecapenko; Pen.: B.M.Crapuenko. — y6ua: OWIU,
2019. — 120 c.: uB. un. — (OULAU; 2019-45).

Ouepk 1o coBpeMeHHOH (usuke wyactun / OOm. pen.:
B. A. Matsees, WM. A. Toayrsun; Pen.-coct.: I'. A. Kosnos. — Jly6Ha:
OH4dH, 2020. — 335 c.: u. ua. — (OUAH; 2018-50). — Bubauorp.
B KOHIIE CTaTel.

28



@, JI. lllanupo: y4yeHbIH U ueJOBEK: KHHra BOCIOMHHaHHH /
Coct.: JI.B.Ilukenbnep, A.B.CrpenkoB. — 2-e usn. — Jly6Ha:
OH4dHN, 2019. — 220[35] c.: ua.

Axcenos B.JI., Tponuwn T.B. Jlekuun Mo TEOPHU KOHAEHCH-
pPOBaHHOro cocTosiHus: Yueb. mocobue. — M.: Pus. paxk. MIV,
2020. — 442 c.: un. — bubauorp.: c. 438-440.

Baoxunyes J[. H. OcHOBbl KBaHTOBOH MeXaHHWKH: ¥Y4el. 10CO-
6ue. — Man. crep. — M.: URSS, 2019. — 664 c.: uin. — (Pusuko-
MaTeMaTH4yecKoe Hacsenue: pU3MKa (KBaHTOBask MEXaHHKA)).

[lepeneaxun E.E., Cadosnukos b.H., Hnozemuyesa H.I. Bubi-
yuc/aeHusl Ha rpaduueckux mnpoueccopax (GPU) B 3amauax mare-
MaTHUeCKOH W TeopeTndeckod ¢usuku. — Man. 3-e. — M.: URSS,
2019. — 235 c.: un. — (Knaccuueckuit yuebuuk MIY). — Bub-
Juorp.: ¢.235.

Hlsuokuii C. BoJbiioe B MajJoM, MUT — KaK BeYHOCTb... —
Hy6na: OUAU, 2020. — 91 c.

lumos 0. A., bpydarnun B.b5., Pomurna M. B. YnuBuTe bHbIE
npespalleHuss Hedtpuno. — JHy6na: OWMAH, 2020. — 30 c.: us.
un. — (OUSH; 2020-21).
KypHanbHble ctatbt — 1106
[Ty6nvkanuu B Tpynax koHdepeHIud — 285
[Tpenpunts — 21
Agropedepatsl nuccepraunii — 10
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- 107!,
limited by the current uncertainties of the fundamental constants.
We determined the value of the fundamental constants combinations
Reome(my,! +my") and m,/m. with a fractional uncertainty of
210" 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.
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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' ~ 10! K.
Comparison of electron capture rates on nuclei ground and thermal
excited states for "8Ni, 82Ge, 86Kr, and 88Sr 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.
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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 - 1020 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? 093 = 0.57f8:82,
Am3, = (+2.41 £0.07) - 107% eV? and dcp = 0.82702%r. 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.

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.
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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)0, 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™ — 7T v rare decay study based on the data

e Data
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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 Kt — 7tvw branching ratio
measurement BR = (11.01“3:(5) 4 0.3yst) - 107! that is consistent

with the Standard Model expectation of (8.4 +0.1) - 10711,

e Marcheuvski R. (for the NA62 Collab.). New Result on the Search
for the K™ — ntvw 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/ut). 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.

e 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 7 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.

o Simbirtseva N., Krticka M., Casten R., Couture A., Furman W.,

Knapovd 1., 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.

0.7
I 05 .

0.1 LT
2019
. 2020

Left: sampling map; right: cadmium content in moss samples in 2019 and
2020

e Yushin N., Chaligava O., Zinicovscaia I, 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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and temperatures and processed with the Rietveld method. b) Monoclinic
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a suppression of the long-range AFM order and formation of the
short-range magnetically ordered phase were found.

o 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
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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(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 15N 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., Kopecnd 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.

10 pm

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. 1., 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.

e 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-Ion 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.
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e 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/Tler 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 platiorm, 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 Influence 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,
I. 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, I. 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,
I. 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

e Publications in conference Proceedings — 285
e Preprints — 21

e Abstracts of theses — 10

e Total: 1435
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