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TEOPETHYECKAA ®HU3HUKA

B pamkax Haubosiee oOLiell mepeHOPMHUPYEMOH TEOPHUHU B UETHI-
pex M3MepeHMSX BIIepBble BbiBedeHbl (POPMyJbl /s OeTa-QyHKIHUH
KaJMOPOBOUYHBIX M IOKaBCKHX KOHCTAHT B3aUMOIEHCTBHSA B uUeThlpex
U Tpex MNeTasX COOTBeTCTBeHHO. OpPUTrHHAJNBHOCTD HCIOJb3yeMOr0
MOAX0Aa COCTOMT B TOM, UYTO PacCMaTPUBAJIHUCh POCThIE «UIPyILEY-
Hble» TEOPHH U C HX IOMOILBIO (PUKCHPOBAJIMCh MOJeJ/bHO-HE3aBU-
CUMBle KO3(D(ULHEHTH B BhIpaKeHUSX Aas1 peHopMrpymnmnoBeix (PI)
¢yHKUME 6e3 TPyHLOeMKHX U I'POMO3NKHX BbluMcaeHHH. Djaromaps
BBIIIOJIHEHHBIM pacyeTaM CTaJjo BO3MOXHBIM IpoBecTH PI-ananus
NPOM3BOJIbHON MOJe/U HOBOH (PH3UKHM Ha HOBOM ypPOBHE TOUHOCTH
6e3 He0OXOOUMOCTH SIBHOTO AWArPaMMHOIO CUeTa U MPOLEAYPHI [epe-
HOPDMHUPOBKH. B KauecTBe NpHU/IOKeHUS HaHAeHHBIX (OpPMYJl BbIBeLe-
HBbl UeThlpexneT/eBble 6eTa-(pyHKIUH BCeX KaIUOPOBOUHBIX KOHCTAHT
B CTaHIapTHOU MOJEJH, a TakKe B ee 000OIIEHHUH C HECKOJbKUMHU
XUTTCOBCKUMHU AYOJIeTaMHU.

e Bednyakov A., Pikelner A. Four-Loop Gauge and Three-Loop
Yukawa Beta Functions in a General Renormalizable Theory //
Phys. Rev. Lett. 2021. V. 127, No.4. P.041801.

e Bednyakov A., Pikelner A. Six-Loop Beta Functions in General
Scalar Theory // JHEP. 2021. V.04. P. 233.

HccenenoBan mpouecc ~yy-pacrnaga HU3KOIHEPreTHUECKOrO KBal-
PYNOJIBHOTO COCTOSIHHSI UeTHO-4eTHOro siipa. B KauecTBe mnpumepa
IS TIePBOTO BO3OYKAEHHOro cocTosHus “8Ca BrepBLle paccuMTaHO
OTHOLIEHHE IIUPUH 7y /y-pacnagoB U MOJyUeHO MaKCHMaJbHOE 3Ha-
yenue 3 - 107°, KoTopoe MOKeT ObITh POBEPEHO IKCIIEPUMEHTAJBHO.
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Cxema /151 OLEHKH ILIUPHUHBL SIEPHOrO IBOHHOrO ~y-pacnana. BuptyasnbHele
nepexofibl OTMEeUEeHbl IUTPUXOBBIMU JHHHUSMHU

Ha ocHoBe MerTona ¢yHKIMOHaJMa MNJOTHOCTH 3HEPrHH MOKa3aHO,
YTO LIMPHHA 7y7y-pacnajga 4YyBCTBUTEJIbHA K BeJHUYHHE CMellWBAHUSA
NPOCTBIX M CJI0XKHBIX KOH(UTYpaLHUH B 001aCTH THTAHTCKOTO JHIIOJb-
Horo pesoHaHca. [IpensiokeH HOBBIH CrOCOO MPOBEPKH TMOHUMAaHHS
KOJIJIEKTUBHBIX MOJ B aTOMHBIX fipaX, U OTKpPbITA IepCleKTUBHAA
00J1acTh UCCJEeN0BaHUH.
e Severyukhin A.P., Arsenyev N.N., Pietralla N. First Calculation
of the yy-Decay Width of a Nuclear 2] State: The Case of *Ca //
Phys. Rev. C. 2021. V. 104. P.024310.

[Tosy4yeHbl TOUHBlE MJOTHOCTH V. U V. CTSTMBAEMbIX H HECTS-
THBaeMbIX meTesib B Monesid O(1) Ha mosoce KBaapaTHOH peIleTKH,
CBepHYTOH B OeCKOHEUHBIH LIMJAMHAP C KOHEYHbIM UETHBIM MepHMeT-
poM ocHoBaHUSl L = 2N. DTHU NJOTHOCTH TaKKe PaBHBI MJIOTHOCTSM
KPUTHUECKUX MePKOJSAIHOHHBIX KJacTepoB Ha MOBEPHYTOH Ha 45°
KBaJpaTHOH pelleTKe, CBEPHYTOH B LIUJIMHAP, KOTOpPble He OXBaTbl-
BalOT U OXBaTbIBAIOT LUJHHADP COOTBETCTBEHHO. PesysbTaThl mpen-
CTaBJeHbl KaK sIBHble palHoHaJ/bHble (PYHKUHH N, NpUHUMAIOLIHE
palMoHasbHbEle 3HaYeHus npu Jwodom N. Mx acumnroruyeckue pas-
JIOXKEHHUs B mpefesie 60gaplIMX N HMET HppalUoHalbHble KO3(PhH-
LMEeHTbI, BOCIIPOU3BOASILINE B BEAYLINX MOPSAAKAX MOJNyUeHHble paHee
pesysnbTathl. JlaHHBIH pes3y/abTaT MOKa3blBaeT YHUKAJbHBIH NpHMep
TOYHOT'O BBIYHCJ/IEHUS] HabJ/iofaeMoil B OrpaHMYeHHOH CHCTeMe, KO-
TOpasi CTAHOBUTCS KPUTHUECKOHU B Mpefese OECKOHEUHOro pasMmepa.
HccenenoBanus ee yHHBepPCaJbHOTO CKeHJIMHIOBOIO MOBEEHUS TOMO-
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CrsirnBaeMble (CHHErO IIBeTa) W HeCTsTHBaeMble (KpaCHOrO I(BETa) METJIH
B Mofenu neresib O(1l) u COOTBETCTBYIOLIME KIACTEPHI MOIEJH IPOCAUYHBA-
HUs (CJIeBa); TOYHBIE BbIPAXKEHUS /sl X MJIOTHOCTeH (crpasa)

raloT Jydlle NOHATb (PU3UKY KPUTHUUECKUX $IBJIEHUH B IBYMEPHBIX
CHCTeMax.
e Povolotsky A. M. Exact Densities of Loops in O(1) Dense Loop
Model and of Clusters in Critical Percolation on a Cylinder //
J. Phys. A: Math. Theor. 2021. V. 5422. P.LTO1.

HccnenoBan npensoxenuoiii Boxesnem (Vogel) cnoco6 napamer-
pH3alUK BCEX MPOCTBIX KOMILJIEKCHBIX anrebp JIM ¢ momolbio Tpex
napaMeTpoB, KOTOPble ONpPeNeJsATCS C TOUHOCTBIO JO OOLLEro MHO-
JKHTeJ/1s U nepecTaHoBOK. [TokasaHo, Kak Takoe onucaHHe BO3HHKaeT
MpU PacCMOTPEHHH paCIIeleHHbIX (MOJSIPH30BAHHBIX) OMEPaTOPOB
Kasumupa — OCHOBHBIX KOHCTPYKTHBHBIX OJIOKOB, HCIIOJb3YyeMbIX
TNPH BHIYMCJIEHUU LIBETOBBIX (hAaKTOPOB MJIs aMIIUTYH B HeabeseBbIX
Ka/J1OPOBOUHBIX Teopusax moJs. [ss paclienyieHHbIX ONEpaTopoB
Kasumupa Bcex mpocThix KOMIIEKCHBIX anre6p JIu B onpenesnsioniem
U NPUCOEIMHEHHOM IpelCTaBJeHUsAX OblIM MOCTPOEHbl XapaKTepH-
cTudyeckre ToxkzaectBa. C MOMOILIBIO 3THX TOMKIECTB TMOJYYEHBl §B-
Hble (DOPMYJIBI JIS IPOEKTOPOB HAa MHBApHaHTHbIE MOANPOCTPAHCTBA
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npenctasienus 1'®@ T' B AByX caydasax: Korna I' — onpefensiollee
u Korna 1' — mpucoefMHeHHOe IIpelcTaBjeHHe. B mpucoennHeHHOM
Npe/CTaBJeHHH NIOCTPOEHHble XapaKTepUCTHYeCKHe TOXKAECTBA U CO-
OTBETCTBYIOLIHE TPOEKTOPBI UCC/EeI0BAHBl C MO3ULUH YHHUBEPCANbHO-
ro ONMCaHMUS BCeX IPOCTBIX KOMILJIEKCHBIX ajare6p JIu B TepMHHAX
napameTpoB Boxess.

e [saev A.P., Krivonos S.0O. Split Casimir Operator for Simple

Lie Algebras, Solutions of Yang-Baxter Equations and Vogel
Parameters // J. Math. Phys. 2021. V.62, No.8. P.083503.

9KCIIEPUMEHTAJIbHAA ®U3UKA

Pusuka yacTuIl

B nauane mapra 2021 r. cocTosiicsi opUUHANBHBIH BBOI B 9KC-
nnyatauuio balikanbckoro riy6oKOBOZHOTO HEHTPHUHHOIO TeJecKomna
Baikal-GVD B cocTaBe BOoCbMH KJacTepoB. Tejeckon npenHa3HayeH
IS PETUCTPALUU COOBITMH OT HEHTPHHO BBICOKUX 3SHepruil (CBbI-
me 100 T3B). DddekTHBHLINE 06beM NeTeKTOpa NOCTUT 3HAUEHHS,
6auskoro Kk 0,4 kM3, uTo yXKe cefiuac feJaeT ero KpyHHeHIIMM

B CeBepHOM MOJyLLIAPHH.

I T
3 10 24 51 105 212 426 856 1709

[TosoxkeHHe nepBbIX AeCATH KaHAMAATOB Ha acTpO(U3HUeCKHe HeHTPHH-
Hble coObiTHs B Baikal-GVD Ha HeGecHo#t kapte ¢ ncrounukamu FERMI-
LAT B rasakTH4ecKOH CHCTeMe KOOPAMHAT. BHYTpeHHsss ¥ BHELIHSS
OKPY2KHOCTH BOKPYT COOBITHE COOTBETCTBYIOT BEPOSITHOCTH PETHCTPALIUH

50 1 90 %



[Ipn aHanmM3e HaHHBIX, MOJTYYEHHBIX MPU paboTe AeTEKTOpa B KOH-
durypauusx 2018, 2019 u 2020 rr., 66111 BeIAeNeHB epBbie 10 KaH-
IMJAaTOB Ha COOBITHSI, MHHLHUPOBAHHble KaK HEHTPHHO BBICOKHMX
3Hepruil acrtpodusuueckoid npuponbl. OnyOJHKOBaHBI IEPBble pe-
3yJIbTATHl TIOUCKA COOBITHH OT HeHTpuHO Ha neTekTope Baikal-GVD,
aCCOLIMMPOBAHHBIX C IAHHBIMU aHTapkTH4eckoro getekropa IceCube.

Herekrop Baikal-GVD Bk/atoueH B MexXIyHapoiHblE CHCTEMBI
MHOTOKaHaJIbHbIX OTOBELIEHHH C LEJbl0 MOUCKA U MOCJEAYIOLIEro
U3y4eHHsl acTPOPU3NUECKHX HCTOUHHKOB METONAMH MHOTOBOJHOBOH
1 MHOTOKaHaJbHOH aCTPOHOMHH.

o Allakhverdyan V.A. et al. Neutrino Telescope in Lake Baikal:

Present and Nearest Future // PoS ICRC2021. 2021. V.002; doi:
10.22323/1.395.0002.

e Aspopun A.B., [owcusrkubaes 2K.-A. M. T1y6OKOBOIHBIH UePEHKOB-
cku#i nerektop B osepe Daiikan // 2KITD. 2021 (nmpunsito B me-
4aThb).

3HaunTesbHEIM cobbiTheM ags OUAM crano Hauasno ydactus
B TPOM3BOJICTBE BBICOKOTEXHOJOTHYHBIX JETEKTOPOB MO TEXHOJOTUH
Micromegas (MM) nss npoekta oOHOBJeHUs netektopa ATLAS
New Small Wheel. B 2017 r. 8 OM{U 6bl1a co3maHa nJomamka IJs
cOOpKH 4acTel netektopa (KBagpymiaeToB) U ux ornpasku B LIEPH.
Ha ceronns TpancrnopTupoBaHbl Bce 32 KBaapyIieTa, TAKUM 00pa3oM
OHAN nomHOCTBIO BBIOJIHUI CBOH 00513aTeJIbCTBA.

Corpynnuku OWAW npuHsAnum ydacTHe B aHasu3e pOXKIEHHS
603oHa Xwurrca CraHgapTHOH MOJeNH, pachnajnawiierocs Ha bb-mapy
U acCOIMUPOBAHHO pOXIeHHOTo ¢ W- uaum Z-6030HOM, pacnaja-
IOLIUMCS 110 JIENTOHHOMY KaHaJjy, Ha OCHOBe JaHHBIX pp-CTOJK-
HOBeHHUH, moaydeHHbXx B TedeHne 2015-2018 rr. wa LHC npwu
/s = 13 TsB. Hab6sonanoch poxknenue 6030Ha XHrrca B accolua-
oMy ¢ W- unu Z-6030H0M ¢ HabaogaeMol U 0XKHIaeMOH CTaTHCTH-
yeckod 3Hauumoctsimu 4,0 (4,1) u 5,3 (5,1) cTaHOAPTHBIX OTKJOHE-
HUS COOTBETCTBEHHO.

e ATLAS Collab. Measurements of WH and ZH Production in the

H — bb and Decay Channel in pp Collisions at 13 TeV with the
ATLAS Detector // J. Instrum. 2021. V. 16. P.07029.

B 2021 r. 3aBepiieHbl paGoThl 10 ONTHMU3ALUH 000PYIOBaHHUS
3KCrepuMeHTa/ bHOH ycTaHoBKH vGelN, KoTopas HaXooUTCs MO pe-
aktopoM Ne3 KanumHMHCKOH aTOMHOH 3JIEKTPOCTAHLIMM HA PacCTo-
SHUW HeMHOTHM 6Gosiee 10 M OT LleHTpa aKTHBHOH 30HBI PEaKTO-
pa, 4TO MO3BOJIsIeT ONepUpoBaTb 'MIAHTCKUM MOTOKOM HEHTPUHO —
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5-10'3 em™2. ¢!, u mauarw usmepenus. OKpy»KarolMe KOHCTPYKIIHU-
OHHble MaTepuaJjbl PeaKTOpa CJayXKaT XOPOIIeH 3alIUTOH OT KOCMHU-
4eCKOTo H3Jy4eHHs, COOTBeTCTBYoIeH 50 M BOIHOrO SKBHBaJIeHTA.
DHepreTHuecKoe paspelleHue aeTekTopa B ycaoBusx KAIC cocra-
Busio 101,6(5) 3B (FWHM). Hocturuyta ap(peKTUBHOCTb perucTpa-
uuu curHanoB 6osee 80 % c sHeprusMu Boie 250 3B.

[TpoBenen mouck prsuUuecKux siBJeHUH 3a pamkaMy CTaHAapTHOH
monenu (CM) B skcnepumente CMS na LHC npu cTonkHOBeHHSIX
npoToHOB ¢ 3Heprued 13 T3B B cucreme uLeHTpa Macc B KaHaje
C Napoi 3/1eKTPOHOB U MIOOHOB BBICOKHMX 3HEPrHil ¢ UCIO/Nb30BaHHEM
Ha6opa JaHHBIX NPM MOJHOH HMHTerpanbHoil cetuMocTH 140 p6~ !
3HaYMMBIX OTKJOHEeHHH OoT npenckazaHuil CM He oOHapy:keHo. M3-
MepeHBl BepXHHUe NIpefiesibl Ha OTHOLLEHUS CeYeHHUH POXKIeHUS HOBBIX
Y3KHX PE30HAHCOB CO CNHHOM | W CNHHOM 2 W KaJuOpOBOYHOTO
Z-6030Ha. JTO TO3BOJUJIO YCTAHOBUTb HanboJjiee CHUJIbHBIE MUPOBBIE
OrpaHHYeHHs] HAa MacChl T'PAaBUTOHHBIX COCTOSIHUH B Moneau PaH-
nann—CaHapyMa, MepeHOCYHKOB B3aUMOIEHCTBUS MeXAY YaCTULLAMU
CM U ceKTOPOM TEMHOH MaTepHH, HOBBIX TSKeJbX KaauOpoBOU-
HBIX 0030HOB Mofesel Bemukoro o6benwHenus. B pamkax moucka
HEpe30HAHCHBIX CHUTHAJI0B HOBOH (DM3MKM OB YCTAHOBJEH HUKHHUU
npejies Ha BeJMYUHY yJbTpadroeToBOro Maclutaba odpe3aHus IJs
MOJeJIU 4eTblpeX(epMHOHHOIO KOHTAaKTHOIO B3aWUMOAEHCTBHSI U MO-
IeJI¥ TJIOCKUX JIOTNOJNHUTEbHBIX TPOCTPAHCTBEHHBIX H3MepeHHi Ap-
kaHu—-Xamena—/lumonynoca—JIBanu. TakxKe BrHepBble MpoBepeHa U
NOATBEPKeHA YHUBEPCANbHOCTDb JIEITOHHBIX B3aHUMOAEHCTBUH B 00-
gactu 1o 3 T3B. Kpome Toro, BhilONIHEHA CEpUSl BBIUMUCJIEHHH 3JeK-
Tpocsabeix U KX ][ pagualilioHHBIX MOMPABOK JJisS TPOIECCOB POXKIe-
HUS Map BBICOKOHEPrHUHBIX MIOOHOB B mpouecce pesna—dHa.

e Sirunyan A.M. et al. (CMS Collab.). Search for Resonant and
Nonresonant New Phenomena in High-Mass Dilepton Final States
at 13 TeV // JHEP. 2021. V.07. P. 208.

e Zykunov V. A. Effects of Radiative Corrections in the Drell-Yan
Process at Ultra-High Invariant Mass of Dilepton // Phys. At. Nucl.
2021. V.84, No. 4. P.492-512.

e Zykunov V. A. Calculation of Two-Boson Exchange with Complex
Masses // Phys. At. Nucl. 2021. V.84, No. 6. P. 867-885.

e Zykunov V. A. Influence of Electroweak Corrections on Z-Reso-
nance Shape in Neutrino Production Process // Phys. At. Nucl.
2021. V.84, No.6. P. 856-866.



e Zhizhin 1. A., Lanyov A.V., Shmatov S.V. Search for Heavy
Neutral Gauge Bosons in the Dilepton Channel in the CMS
Experiment at the LHC // Phys. At. Nucl. 2021. V.84, No. 10.
P. 1-5.

e Zhizhin L A., Lanyov A.V. Shmatov S.V. Searches for New
Physics in the Dilepton Channel with the CMS Detector at the
Large Hadron Collider // Phys. At. Nucl. 2021. V.84, No.2.
P. 184-189; Yad. Fiz. 2021. V.84, No.2. P. 143-148.

e Shalaev V. V., Shmatov S. V. Electroweak Physics with the CMS
Experiment at the LHC // Phys. At. Nucl. 2021. V.84, No. 1.
P.37-41; Yad. Fiz. 2021. V.84, No. 1. P.20-25.

e Savina M. V., Seitova D. Program of Searches with the CMS
Detector for Signals from Multidimensional Low-Energy Gravity at
the Large Hadron Collider // Phys. At. Nuecl. 2021. V.84, No.2.
P.190-196; Yad. Fiz. 2021. V.84, No. 2. P. 149-155.

Pu3nKa TAKEJbIX HOHOB HU3KHUX 9Heprnﬁ

Ha yckoputenbHom kommiekce «PabprKa CBEPXTSKEIBIX 3Je-
MEHTOB» JOCTHTHYTbl PEKOpIHble MapaMeTpbl MyYKOB YCKOPEHHbBIX
TSKeJbIX HOHOB. MHTeHCcHBHOCTB Myuka *8Ca npesbicuia 5 MKA yac-
TUI[. B peaysnbraTe ycCHelHO BLIMOJHEHBI ABE CEPHU SKCIIEPUMEHTOB
no cuHTe3dy H30TomnoB 115-ro snemenTta (MockoBHsi) U 114-ro (die-
posus) B peakuusax 8Ca-+2*3Am u *8Ca+242Pu cooTBeTcTBeHHO
(cM. pucyHok Ha c. 10). 3aperucTprupoBaHO MOPSIKA COTHU COOBITHH
00pa30BaHUs KaXKA0TO U3 ITHUX 3JEMEHTOB. DTO YABOUJO (B cayuae
snemenTta 115) u yrtpouso (mas anementa 114) yucao H3BECTHBIX
aTOMOB J@HHBIX 3JIEMEHTOB, 3apPETHCTPHPOBAHHBIX paHee BO BCEX
sepHo-(hU3nYecKuX JabopaTopusx Mmupa. Kpome toro, B pesynbrare
SKCTIePMMEHTOB ObLT OTKPHIT HOBBIE H30ToN 280 Mc, a TaksKe BrepBbie
oGHapy:KeH abha-pacnag 2%8Db, 4To 12710 BO3MOKHOCTb HaGMOAATE
HOBBIH u3oTom 264Lr.

o Ymenxos B.K., Kapnos A.B. ®neposuii (Z = 114) u MockoBHi

(Z = 115) na ¢abpuxe CT3I. Ilepexom K CHHTe3y 3JeMEHTOB Z >

> 118 // Marepuansl cosell. «CBepxTsikesible 37eMeHTh», J[yOHa,
30 utonsi — 2 utosst 2021 r.; https://indico.jinr.ru/event/2355/.

HeilitponHaa sinepHas (pusuka

[TpoBeseH aHaMM3 JaHHBIX LHKJIa paboT no naMepeHuio T-HeueT-
Horo s(dexra BpalleHHsl AeJsALIerocs sjapa B YIVIOBBIX paclpefe-
JIeHUSIX MTHOBeHHBIX -KBaHTOB (ROT-3¢bhdext) mpu nenmenun 235U
NoJISIPU30BaHHBIMU  HeHTpoHaMu. OmnpenesieH yros MoBopoTa siapa
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171 TpeX 3HaYeHWH 3Hepruu Hasetawouiero Heddrpona: 0,025, 0,06
u 0,3 3B. IokasaHo, uto 3Hak HabsogaeMoro apdeKTa He MeHsIeTcs,
HO ero BeJHYHHa A5 TepBoro pesonanca 239U (0,3 3B) okasamack
B 3 pa3a MeHbllle, UeM JIJISl TEMJOBbIX HEHTPOHOB.
e Berikov D., Ahmadov G., Kopatch Yu., Gagarski A. et al. Effect of
Rotation in the «-Ray Emission from 60 MeV Polarized Neutron-

Induced Fission of the 23U I[sotope // Phys. Rev. C. 2021. V. 104,
No. 2. P.024607; doi: 10.1103/PhysRevC.104.024607.

Ha ycranoBke TANGRA BbIMO/NHEHBI MPELH3HOHHbIE H3MEPEHHS
BBIXOJOB y-KBAHTOB, 00pa3yIOILMXCS B MpoLecce B3aWMOAEHCTBHUSA
HelTpoHOB c 3Heprueir 14,1 M»sB c¢ snpamu xenesa. Has Hau-
6osee cuabHbIX nepexonos 846,8 u 1238,3 k3B onpeneseHsl Ko-
3(pPULHUEHTHl YTJOBOH aHU30TPOMHUM BblieTa ~y-KBaHTOB. [IpoBeneHa
ONTHMHM3ALHUs MapaMeTPoOB ONTHYECKHX MOTEHLHaJoB Aas supa 0Fe
C UCMOJIb30BAHHWEM MOJYUYEHHBIX NAHHBIX, a TaKKe NAaHHBIX 10 AU]-
(bepeHLUHAJNBHBIM CEYEHUSIM YIPYroro U HEYNPYroro paccesHusl.

e Fedorov N.A., Grozdanov D.N., Kopatch Yu.N. et al. Inelastic

Scattering of 14,1 MeV Neutrons on Iron // Eur. Phys. J.

A. (IF: 2,345). 2021. V.57, No.6. P.194; doi: 10.1140/epja/
$10050-021-00503-x.

Hsyueno Bnusinue nemomuduuupoanueix (AgNPs) u momudu-
IMPOBaHHBIX Guomaccod Spirulina platensis (AgNPs-Spirulina) na-
HOYyacTHI cepe6pa Ha KpbIC NPH AJHUTEJIbHOM IepopajbHOM BBee-
Huu. Copep:xkaHHe cepeOpa B OpraHax KpbIC ONpeNessiii MeTOIOM
HEeHTPOHHOTO aKTHUBAIlMOHHOTO aHaJ/M3a. ¥ KUBOTHBIX, KOTOPbIM BBO-
IUJIH HeMOAHW(UIIMPOBAHHbIE HAHOUACTHIIBI, CAMOe BBICOKOE COIep-
JKaHHe cepebpa OBLIO OTpeeseHO B TOJOBHOM MO3Te M TO0YKaxX, TOTAA
KaK Yy JKHBOTHbIX, KotopeiM BBomuau AgNPs-Spirulina, cepe6po
B OCHOBHOM HaKalJIMBaJOCh B TOJJOBHOM MO3Te U SIMYKax (PHUCYHOK).
[Tocse mepuona moJyBbIBeeHHs] cepeOpPO ObICTPO BBIBOAHJOCH H3
cesle3eHKH U T0YeK, OMHAKO BBIBeeHHE U3 MO3ra OblI0 OUeHb HU3KHM
He3aBUCHMO OT THIa HAHOYACTHII.

C uesbio BbISIBJEHHUS] NeHCTBHSI HAHOYACTHI[ HA KPBIC OBIIH MPO-
BelleHbl IeMaToJIOTHUeCKHe W OHoxuMmudeckue TecThl. OBGHapy:xeHa
3HayMTe/bHAs Pa3HHIA B COMEP:KAHUHM 03MHO(pHIOB B SKCIIEPUMEH-
TalbHOM M KOHTPOJIBHOH rpymnnax. [emaTosornueckue nokasaTesu
KpbIC MOJ NeHCTBHEM HaHOYACTHI[ cepeOpa CYIIECTBEHHO HE H3Me-
HUJIUCD, 32 UCKJIOYEHHEM COIepKaHUS PETUKYJIOLHUTOB U 303UHO(DH-
JIOB, KOTOpO€ 3HAUHUTEJNbHO YBeJMYMJOCh. [3MeHeHUs GHOXHUMHUe-
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ConepxaHue cepebpa B OpraHax KpblC: @) y KHBOTHBIX, KOTOPBIM BBO-

nunn AgNPs u AgNPs-Spirulina B Teyenue 28 nHell, U3MepeHHOe cpa-

3y TOCJe OKOHUAHHUSI IKCIEPUMEHTA; 6) Yy JKHUBOTHBIX, KOTOPBIM BBOIHJIH

AgNPs B Teuenue 28 nHell, H3MEPEHHOE MOCJ/E MEPUOAA TIOJYBbIBEIEHHUS;

8) y XHUBOTHBIX, KOTOpbiM BBOauaU AgNPs-Spirulina B tTeuenue 28 nwei,
M3MepeHHOoe T0CJ/Ie MepHofia MoJyBbIBeAEHHUS

CKHX TOKa3aTeJied He BBIXOAWJM 3a Mpefesibl HopMbl. HaHouacTHIIbI
cepebpa paszmepom 8—20 HM MOTYT IPOHUKATH Yepe3 reMaTosHIeda-
JHYECKHUH 6apbep, W UX HHU3KOE BbiBeAeHHE M3 MO3ra yKa3blBA€T Ha
HeoOpaTHMOCTb 3TOTO IMpollecca.

e Rudi L., Zinicovscaia I, Cepoi L., Chiriac T., Peshkova A.,
Cepoi A., Grozdov D. Accumulation and Effect of Silver Nanopartic-
les Functionalized with Spirulina platensis on Rats // Nanomate-
rials. 2021. V. 11. P.2992; https://doi.org/10.3390/ nanol1112992.
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Pusznka KOHJACHCHUPOBAHHBIX Cpel

C momouipi0 HEUTPOHHOH OU(PPAKLUHUK U PAMAHOBCKOW CIEKTPO-
CKOIIMU NPOBeJeHbl UCC/IeJOBAHUS CTPYKTYPHBIX, MATHUTHBIX U KOJe-
6aTesbHBIX CBOHCTB MOJEJ/bHOIO NpeJCTaBUTe s ceMelcTBa BaH-ep-
BaabcoBCKUX MarHeTHKoB CrXs — CrBrs [1]. MarHuTHble MOMEHTHI
noHos Cr, Qopmupytolre rpadeHonofo6Hy0 MarHHTHYIO pelleTKy
B ci0six Br—Cr—Br, ynopsizounBaioTcsi heppOMarHuTHO MPU TeMIlepa-
type Kiopu T = 37 K. B o6s1actu T o6HapyKkeHO aHOMaJ/IbHOE T0Be-
JIeHHe CTPYKTYPHBIX NapaMeTpoB (CM. PUCYHOK Ha c. 14). Huxe srtoi
TeMIepaTyphl XapakTep TEIJOBOrO PACLIMPEHHS] U3MEHSJICs C MO0JO0-
JKUTEJIBHOTO Ha OTpullaTe/bHbIH. B o6saacTy TemmepaTypbl MarHur-
HOTO YIOpPSAOYEHHUs] TaKKe HaOJ/IOfaluCh 3HAuMTeJIbHble 3(P(eKTH
CIHH-()OHOHHOT'O B3aWMOAEHCTBHS, NPOSIB/ISIIOLIHECS B 3HAYUTEIbHOM
yBeJIMUEHUH 4acTOT KoJsiebGaTesNbHBIX MO/,

e Kozlenko D.P., Lis O.N., Kichanov S.E., Lukin E. V., Belozero-

va N. M., Savenko B. N. Spin Induced Negative Thermal Expansion

and Spin-Phonon Coupling in Van der Waals Material CrBrs //
Quantum Materials. 2021. V. 6. P. 19.

B pamkax pa3paboTKH BBICOKOI((DEKTUBHBIX OUOCOBMECTHMBIX
MaTepHaJsioB, UMEIOIINX IIHPOKUH MMOTeHIWA MPUMEHEHHUS B Pa3Jnud-
HBIX 00J1acTSIX MEeOUIMHBI, TPOBENEHO HCCJeNOBaHHE CTPYKTYPHBIX
U aHTUMHUKPOOHBIX CBOWCTB HOBBIX HAHOKOMIIJIEKCOB, COCTOSIIIMX
M3 JIUIIOCOM COEBOTO JIEWTHHA, XUTO3aHa W HAHOYaCTHL ceped-
pa/xnopupa cepebpa, MONyUEHHBIX H3 IKCTPAKTOB PACTEHHH, BKJIIO-
4asi KypKyMy, BUHOTPaJ U MATY (CM. PUCYHOK Ha c. 15). Mopdosoru-
YyecKHWe U CTPYKTYpHBble MeTO[bl aHa/M3a MOATBEPAUIN HaHOpa3Mep-
HBIH MaciiTa® KOMIIOHEHTOB TOJIyYEeHHBIX OGHOKOMMO3UTOB. [laHHBIE
HAaHOMAaTepHaJsbl TaKXKe HMEIT 3HAYHUTEJbHYI aKTUBHOCTb MPOTHB
PaKOBBIX KJIETOK, MOATBEPKIEHHYIO B il Vifro SKCIEPHMEHTaX.

e Barbinta-Patrascu M.-E., Gorshkova Y., Ungureanu C., Badea N.,

Bokuchava G., Lazea-Stoyanova A., Bacalum M., Zhigunov A.,
Petrovi¢ S. Characterization and Antitumoral Activity of Biohybrids

Based on Turmeric and Silver/Silver Chloride Nanoparticles //
Materials. 2021. V. 14. P.4726.

e Gorshkova Y., Barbinta-Patrascu M.-E., Bokuchava G., Badea N.,
Ungureanu C., Lazea-Stoyanova A., Rdileanu M., Bacalum M.,
Turchenko V., Zhigunov A. et al. Biological Performances of Plas-
monic Biohybrids Based on Phyto-Silver/Silver Chloride Nanopar-
ticles // Nanomaterials. 2021. V.11. P. 1811.

BKCHepI/IMeHTaJ[bHO [TIOKa3aHO, 4YTO IIPpH HMHTEHCUBHOCTHU HeIlpe-
PBIBHOT'O Jla3epa BO36Y)KD,€HI/IH Ha [JIMHEe BOJIHbI 785 M B Juana-
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Anrtucrokcobbie u ctokcoBbie ['KP-cnektpsi TNB/AgP/por-Si B ompene-
JIEHHOH MPOCTPAaHCTBEHHOH TOUKE MPH HHTEHCHBHOCTAX BO30yxaeHHs 25,
51 u 105 MB1/MKM2

soHe 3-105 MKBT/MKM? paMaHOBCKHE CIIEKTPEI MOJIEKY.I-PeropTepoB
TNB (pucyHOK) BOCTIpOM3BOAMMBI Ha TPOU3BOJIBHO HAHOCTPYKTYPH-
poBanHoi ['KP-akTuBHo# moBepxHoct AgP/por-Si. 1o naet Bos-
MOXKHOCTb U3MEPUTb 3aBUCHMOCTb OT MHTEHCHBHOCTH BO30OYXKAEHHS
OZHOBPEMEHHO PEruCTPUPYEMbIX aMILJIUTYN AHTUCTOKCOBOH M CTOK-
COBOH JIMHUH. AHa/M3 OTHOILIEHUH UHTEHCHBHOCTEH aHTHCTOKCOBBIX
U CTOKCOBBIX JIMHUH B 3aBUCUMOCTH OT MHTEHCUBHOCTH BO30YK-
JIEeHHS TMO3BOJHUJ YTOUHHTb M OLEHUTb BKJaAbl B 3TH OTHOLIEHMS:
1) cnexkTpasbHOTO MPOMUIS MJIA3MOHHOTO JIOKAJBHOTO (DaKTOpa YCHU-
JIEHHUS] 3JIEKTPOMarHUTHOTO TI0JIsl, 2) J1a3epHOTO HarpeBa KOHBbIOraToB
TNB/AgP u 3) ycusneHHO# JIOKaJbHBIM MOJIEM ONTHYECKOH paMaHOB-
CKOM HaKa4KH.

o Arzumanyan G.M., Mamatkulov K.Z., Vorobyeva M.Y. et al
Plasmon Resonance, Thermal, and Optical Contributions to Anti-
Stokes-to-Stokes Line Strength Ratios in Continuous Wave-Excited
Surface-Enhanced Raman Scattering Spectra of Molecules at
Random Ag Surface // J. Raman Spectroscopy. 2021. V.52.
P. 1515-1528; doi.org/10.1002/jrs.6190.
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PAIJUAIIMOHHBIE U PAINOBHOJIOTHYECKHE
HCCJIEJOBAHUA

BeimosiHeH psim HUcCCeqOBaHUM, HAMpaBJeHHBIX Ha OIEHKY pau-
alUMOHHOTO pHUCKAa KOCMOHABTOB MPH AJUTEJbHBIX MeXKIJIaHeTHBIX
noJjieTax U Ha Pa3BUTHE METOMOB IKCIEPUMEHTaJbHOH KOCMHUYECKOH
pannobuosioruu. IIpoBeneHbl feTajibHBIE pacueThl CIEKTPOB BCeX
KOMIIOHEHTOB paUalMOHHOTO TI0JisI BHYTPU O0OHWTAaeMOro MOMYJIs
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KOCMHYECKOT0 amrnapara oT raJakTHYeCKHMX KOCMHUUECKHUX U3Jy4eHUH
B YC/JOBUAX MHHUMyMa M MaKCUMyMa COJIHEUHOH aKTHBHOCTH.
Bepugukanus npoBeleHHbIX pacyeTOB CAeJaHa Ha eIMHCTBEHHO J0-
CTYMHBIX 3KCIEPUMEHTaNbHBIX AaHHBIX npu6opoB RAD u Liulin-MO
U M0Ka3aJja Xopollee cOrjache ¢ 3KCIepUMeHTOM. PaccunTaHbl CKop-
peKTHpOBaHHbIE KO3(DPUIHUEHTE KOHBEPCUU (atoeHC — 3ppeKTUBHAS
go3a [OJs1 BCeX KOMIOHEHTOB pAaAMallMOHHOTO TI0JI BHYTPHU
Kopabais.

e Timoshenko G.N., Gordeev I S. Simulation of Radiation Field

inside Interplanetary Spacecraft // J. Astrophys. Astron. 2020.
V.41, No.5; doi: 10.1007/s12036-020-9620-3.

e Timoshenko G.N., Gordeev I.S. Computation of Linear Energy
Transfer of Space Radiation in Biological Tissue Analog // Planet.
Space Sci. 2021. V. 199. P.105190.

e Timoshenko G.N., Belvedersky M.I. Fluence-to-Effective Dose
Conversion Coefficients for Male Astronauts // J. Radiol. Prot.
2019. V.39, No.2. P.511-521.

C neJ/blo pa3BUTHS 3KCIIEpPUMEHTaNbHBIX METOLOB OLEHKH paaua-
LIMOHHOTO PHCKAa KOCMHUYECKHX IO0JIETOB B 3eMHBIX YCJOBUSX MPEAJIO-
JKEH YHUKaJIbHBIH BapUaHT CUMYJIATOPA PaAHALMOHHOrO M0/ BHYTPU
’KHJIOTO MOZYJISi KOCMHUECKOro amnmnapara B yCJI0BHUSX IMIyOOKOr0 KocC-
Moca (puc. 1,2). B HeM BOCIIpOU3BOAATCS B MPABHJIBHOM COOTHOLIIE-

<
i

10'eH . E
— E\ * Inner field W=0 3
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Charge [7]

Puc. 1. CpaBHeHHe pacueTHBIX 3apsIIOBBIX paclpelesieHHH YacTHIl BO BHYT-

peHHEeM pagvalllOHHOM I0Jie KOCMHYeCcKOro Kopab/si B MHHMMyMe U Mak-

CUMyMe COJIHEYHOH aKTHBHOCTHM M PACUETHOrO 3apsiioBOTO paclpeneseHus

YacTHLl B 10J1e 32 CUMYJISATOPOM
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Dy = dy;

Dy = dy + dy;
D3:d1+d2+d3;
D4=d1+d2+d3+d4

Puc. 2. CxemMaTHueCcKH#l BUA KOHBEPTOPA CUMYJSTOPA C UETHIPbMS (PUKCH-
POBaHHBIMH TOJLIMHAMU. DD — TOJNLIMHA MHUIIEHH, S — MJOLALb MHUILIEHH

HUM BCe KOMIIOHEHTHl PAJMAL[HOHHOTO TOJIsI KopadJsi, yCpeIlHEHHble
10 COJIHEYHOH aKTHBHOCTH. [Ipennosaraercs, 4To CUMYAATOP KOCMHU-
YeCcKOro M3jydeHHs OyIeT YCTaHOBJeH Ha myuke sgep °Fe c¢ sHep-
rueil 1 ['3B/Hyk/0H Ha pagHOGHONOrHUECKOM KaHaje HYKJIOTPOHA,
co3JlaBaeMOM B paMKax MNpOorpaMMbl NPHUKJaJHBIX HHHOBALIHOHHBIX
uccaenoBaHuil Ha Kommsekce NICA.

e Gordeev I.S., Timoshenko G.N. A New Type of Ground-Based
Simulator of Radiation Field inside a Spacecraft in Deep Space //
Life Sci. Space Res. 2021. V. 30. P.66-71.

[TpomosmxeHsl Hccen0BaHNUs MOAH(HULIMPYIOLLEr0 BJAUSHUS HHTH-
outopa cuntesa JIHK apa6unosunuurosuna (Apall) Ha dopmupoBa-
HHUe ABYHHUTeBHIX paspbiBoB ([P) B HopmasnbHBIX (pUOpOONACTHI) U
onyxoJeBblX (ranodmactroma U87) KjeTKax uyesoBeKa MpH NeHCTBHH
MPOTOHOB B NMUKe Dparra v ycKOpeHHBIX HOHOB a30Ta. YCTAHOBJIEHO
yrHeteHue 3¢¢ektuBHoctu penapaund AP IHK B npucyrcrBun
MHrUOUTOpa KakK B HOPMasbHBIX (pHC.a), TaK H B OMYXOJEBBIX
(puc. 6) KneTKax yesioBeKa NPH AEHCTBHM YCKOPEHHBIX HOHOB a30Ta.
Hawu6onee sipko Monudunupyoee Bausinne Apall Habatonaercs npu
NeHCTBUU TPOTOHOB.
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KosuuectBo ¢okycoB YH2AX/53BP1 Ha kieTky

Pubpobracter a [mio6aacroma U87 6
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KuneTrka ¢opMHpOBaHMs U MUMHHALMN PaJHallHOHHO-HHIYLHPOBAHHBIX

dokycos YH2AX/53BP1 B ¢ubpobaacrtax (a) U onyxoneBbix KaeTkax (6)

4eJI0BEKa MPHU NEHCTBUU YCKOPEHHBIX HOHOB a30Ta M MPOTOHOB B yCJIOBHSIX
BJIMSIHUS MOAM(HUKaTOpa (KpacHasi JUHUs) U 06e3 Hero (4epHasi JIMHHS)

20

e Shamina D. D., Boreyko A. V., Zadneprianetc M. G., Hramco T. S.,
Krupnova M. E., Kulikova E.A., Pavlova A.S., Smirnova E. V.,
Filatova A.S. The Complexity of Clustered DNA DSBs in Hu-
man Fibroblasts under the Action of Low- and High-LET Ra-
diation // AIP Conf. Proc. 2021. V.2377. Art. No.050005; doi:
10.1063/5.0063357.1F=0.40.



e bopetiko A.B., 3aodnenpsaney M.I., Kpacasun E.A., Kyiuxo-
6a E.A., Cnuprosa E. B., Tumouwenko I'. H., Xpamxo T.C. Uccne-
JOBaHHe 3aKOHOMEPHOCTEH W MeXaHU3MOB (DOPMHUPOBAHHS MOJIEKY-
JISPHBIX HApYILIEHWH B TeHETHUECKUX CTPYKTYPaxX KJETOK MJIEKOMHTA-
IOLMX W YesJOBEKa MPU JIeHCTBUH YCKOPEHHBIX TSIXKEJbIX HOHOB HU3-
KX u npomexyToubix suepru#t // VIII Cobesn no pagnaunoHHEIM
uccaenosanusaM (Mocksa, 12-15 okt. 2021 r.): Tesucsl HOKJaI0B.
Hy6Ha, 2021. C. 245.

B centsiope 2021 r. rpynna corpynnukoB OWMAWN nposonuna
Il sran sxkcnepumenta B baxcaHckoili HelTpuHHON o06cCepBaTOpPUU
NI PAH no wuccienoBaHUIO cBepXryyOOKHX MHKDPOOGHBIX €000-
1eCTB, OOWTAIOIIHMX B 3IKCTPEMAJbHBIX YCJIOBUSAX HeNoAajseKy OT
37b0pyCcCcKOro ByJaKaHndyeckoro odara. Ot6op o6pasuoB BOAEl, TPYHTa
U HEOpPTraHHWYeCKUX OTJOXKEeHHWH MpoBoauics Ha paccTosiHuu 4200 m
OT BXOJAa BO BCIIOMOTATEJbHYIO ILUTOJBHIO B MOA3EMHOM TOpsiyeM
HCTOUHHKE.

[TpoBeneHsbl Hccaen0BaHUS 10 U3YUEHHUIO BJAMSHUS NTOHHKEHHOTO
pafnalnuoHHOro (hoHa Ha MOfesbHble OHUoJoruueckre 06beKkThl. Briep-
Bele ¢ momoibio PHK-cekBenupoBanusi 6biid HOoeHTHPUITHPOBAHLI
Bce reHbl D. melanogaster, u3MeHUBIIHe CBOIO aKTHBHOCTb B YCJIOBH-
X HU3KO(OHOBOMH JaGopaTopuu. AHaNU3 MOJYYEeHHBIX NAaHHBIX CBH-
OeTeNbCTBYeT 00 OTCYTCTBHUHM BJIMSIHHSI CHHMXKEHHUS PagUallMOHHOTO
(hoHa HA CJIOXKHBIH MOJAEJNbHBIH OpPraHW3M. IDTOT pPe3yJbTaT CTaBUT
BoTipoc 06 06/1aCTH NPUMEHUMOCTH JIMHEHHOH OeCroporoBoi MOAENH
IeHCTBUS pafivalry B 00/1aCTH HU3KUX J03.

e Zarubin M. et al. First Transcriptome Profiling of D. melanogaster

after Development in a Deep Underground Low Radiation

Background Laboratory. https://journals.plos.org/plosone/article/
authors?id=10.1371/journal.pone.0255066.

YCKOPUTEJIbHAA TEMATHKA

B cents6bpe 2021 r. cucreMbl GycTepHOr0 CHHXPOTPOHA — Ofi-
HOT'O M3 Yy3JIOBbIX 3/IEMEHTOB YCKOPHUTEJBHOI0 KOMILJIEKCa TSKeJbIX
noHoB NICA — Oblii BbiBeleHBI Ha MPOEKTHBIE MapaMeTpbl. B xo-
Ie ceaHca B KoJble OycTepa Ny4yOK HOHOB »KeJje3a Obll BIEPBble
YCKOpeH 10 TpOoeKTHOH sHeprun 578 MsB/HykjoH. B ceance 6bln
TaK>e OCYLIECTBJIEH MOJHOLEHHBIH 3amycK 000PyNOBaHHS CHUCTEMBI
3JeKTPOHHOTO OoXJiaxKaeHus: Oyctepa u BrnepBbie B Poccuu mosyueHo
3JIEKTPOHHOE OXJIaXKJAeHHe MyuKa TSKeJblX MOHOB. DKCIEePUMEHT I10
OXJIaXKIeHHIO Ty4YKa ObL1 MpoBefeH ¢ HoHamu “°Fe!*t npu smeprum
UHKeKIUK 3,2 M3B/HyKJIOH.
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BaKHBIM HTOroM ceaHcCa SIBUJOCH YCIELIHOe 3aBeplieHHe COB-
MecTHBIX pabor crneuuanuctoB OUAW u UAPD CO PAH mno co-
3MaHUI0 CUCTEeM BBIBOAA Myuka U3 OycTepa M KaHaJja TPAHCIOPTH-
POBKM My4Ka B HYKJOTpOH. [locsie HacTpodK¥ MarHUTHOH CHCTEMBbI
KaHa/jla ¥ UCIIBITAaHUSl CUCTeMbl yIpaBJjeHHs1 000pyLOBaHHUEM yCIell-
HO 3amylleH YHHUKaJbHBIH YAapHBIH MarHUT AJs BBIBOAA My4Ka M3
6ycTepa ¢ peKOpAHBIM ypoBHeM MarauTHoro nojs 2 klc. Hauana
paboTaTh CHUCTeMa JIOKAJbHOrO CMELIEHHs 3aMKHYTOH OpOUTHI [JIs
ObICTPOro BbIBOAA MYyuykKa U3 OycTepa, MOJNy4yeH BBIBOJA MYYKOB ABYX
COPTOB MOHOB — TeJjius U xkese3a — 1npu sHepruu 240 MasB/HykmoH
¢ JaJbHeHlledl TPAaHCIOPTUPOBKOH MO KaHajly, Ha KOHEYHOM ydacT-
Ke KOTOpPOrO MyYKH HOHOB OblIM AETEKTHPOBAaHbl AaTYMKAMHU TOKa
U MoJioXKeHus nmyuka. PoToCHUMKH npoduel myuka clesaHsl ¢ Jio-
MHHO(OPHOTO 3KpaHa.
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3aBepriaeTcss MOHTaXK HOBOH CHCTEMbl MHKEKLHH TydKa B HYK-
JIOTPOH U CO3/1aHHe TSKEJOUOHHOH LeNOoUKH, KOTopas B faJjbHeHIleM
Oynet ocHOBHO# mpu padote ¢ kosnaimepom NICA u dusnuyeckoi
ycranoBkoit BM@N. B snBape 2022 r. 3anaHupoBaH NepBbli CeaHc
paboThl ¢ TOJNHBIM LHUKJIOM ycKopeHHs Ha Kommiaekce NICA.

e Butenko A., Khodzhibagiyan H., Kostromin S., Meshkov 1., Sido-
rin A., Syresin E., Trubnikov G., Tuzikov A. The NICA Complex
Injection Facility // Proc. of 27th Russian Particle Acc. Conf.
RuPAC2021, Alushta, Russia; JACoW Publ.; doi: 10.18429/JACoW-
RuPAC2021-MOYO01.

PaspaboraHa, u3roToBjJeHa U BBeleHa B 3KCIJIyaTallUlo ycTa-
HOBKa MJisl IPOM3BOACTBA MOJIOT0 KabeJssi U3 BbICOKOTEMIIePaTyPHOTO
CBepxmpoBoAHUKa. M3 aToro Kabesiss U3roTOBJEH U YCIELIHO UCIBITaH
npu 25 K Mone ibHbIH GBICTPOLUKJIUPYIOLUIHH KBAAPYTIOJAbHBIA MarHuT
IJIS MOLePHU3ALUH CBEPXIPOBOASIIEI0 CHHXPOTPOHA HYKJIOTPOH.

e Khodzhibagiyan H., Kekelidze V., Merkuriev A., Nikiforov D., No-
vikov M., Kuznetsov G., Trubnikov G. Quadrupole Superconducting
Model Magnet for Upgrade of the Nuclotron Synchrotron //
Presented on 27th Intern. Conf. on Magnet Technology MT27.
Fukuoka, Nov. 15-19, 2021.

B pamkax npoekTa IHHOBalIMOHHOTO LEHTPA 1ePHO-(DHU3NIECKUX
uccaenoanuiit OMAHN cosnaercsa yckopurenbubiit kommnieke 111-140
OJIs1 MCCeNOBAaHUHM B 006JACTH pagUallMOHHOTO MaTepHaJiOBeleHHs

TpexmepHas monenb yckoputens J11-140
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U TpekoBblx MeMOpaH. B 2021 r. 6el1a mpomo/keHa KOMIJIEKTALHS
yckoputessi. Hauata paboTa mo pa3MelleHHIO CUCTEM YCKOPUTEJs
B 3KCTepUMeHTaJbHOM 3aJje. [171aHOBBIE CpPOK BBOJA B 3KCIJIyaTa-
uuo — KoHer 2023 r.
e Lisov V. et al. // Proc. of the 12th Intern. Particle Acc. Conf.
P.1845-1851.

e Kazarinov N. et al. Ibid. P.1852-1854; https://accelconi.web.
cern.ch/ipac2021/papers/proceed.pdi.

Hauatel npoekTHble paboThl MO CO3AAHUIO CIELHANHU3UPOBAHHOTO
CBEPXIIPOBOMASIIEr0 MPOTOHHOTO HUKJIOTpoHA MSC-230 ¢ 3Heprueit
nydka npotoHoB 1o 230 MsB u tokom mo 10 MkA, KoTopeiéi Gyner
obecrneynBaTh UCMONb30BaHWE HauboJee COBPEMEHHBIX METOJOB MPO-
TOHHOU TepamnuH, BKJOYas TaK Ha3blBaeMbld KapaHOALUIHBIH MYy4O0K
U (JI3LI-Tepanuio.

e Karamyshev O. et al. Conceptual Design of the SC230 Supercon-

ducting Cyclotron for Proton Therapy // Proc. of the 10th Intern.
Particle Acc. Conf., IPAC 2019. TUPTS059.

e Karamyshev O. et al. Conceptual Design of the SC230 Supercon-
ducting Cyclotron for Proton Therapy. JINR Preprint E9-2019-2.
Dubna, 2019.

HHP®OPMAIIMOHHBIE TEXHOJIOI'MHA
N BbIYUCJIUTEJDbHAY ®PU3UKA

Ha 6ase nnatdpopmer DIRAC co3naHa reteporeHHasi BbIUHCJIH-
TeJibHasl cpefa AJjsi oOpabOTKHM M XpaHEHHUS NAHHBIX IKCIIepUMeHTa
MPD weranpoekra NICA. Bnaropaps DIRAC BbluncauTENbHEIE pe-
CYpPCBHl U HepapxuyecKasi THIepKOHBepPreHTHasi cucteMa o00paboTKH
M XpaHeHHUsl naHHBIX cynepkommbiotepa (CK) «[oBopyH» BK/IOUeHBI
B co3nanHyio cpeny. CK «[oBopyH» urpaer K/woueByio poJib B CO-
3[aHHOU cpefe U Gsaronapsi TMOKOCTH apXUTEKTYPHI T03BOJSET MPO-
BEPUTb Ha NpaKTHKe HOBeHIIHe NpOrpaMMHO-allapaTHble pelleHus
B 00JIaCTH BBIYUCJEHUH U 00pabOTKU NAHHBIX.

e Moshkin A.A., Pelevanyuk 1.S., Podgainy D.V., Rogachev-

sky O.V., Streltsova O.1, Zuev M.l Approaches, Services, and
Monitoring in a Distributed Heterogeneous Computing Environ-

ment for the MPD Experiment // Russian Supercomputing Days:
Proc. of the Intern. Conf. 2021. P.4-11.

Ha cynepxkomnbiotepe «['oBopyH» mPOBOAATCS HCCJAeI0BaHHUSA
B o0sacTd paboThl C OOJbIIMMHU [AHHBIMM C HCIOJb30BaHUEM
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HoBeled TexHosorun DAOS (Distributed Asynchronous Object
Storage). C aroii uenpio Ha CK «[oBopyH» passepHyt DAOS
MOJIUTOH, 3aHsABIIKE 16-e MecTo B HomuHauuu «10 node challenge»
B Tekyle# penakuuu cnucka [0500. Bosbluve nepcnekTHBH MO HC-
TMOJIb30BAHHIO 3TOH TEXHOJOTHM cBsi3aHbl ¢ MeranpoektoM NICA Ha
BCeX 3Tanax paboThl YCKOPUTEJs — OT MPHEMa 3KCIEPUMEHTaNbHbIX
JNAHHBIX 10 (PMHAJBHOTO (PU3UYECKOr0 aHaJM3a.

o Kudryavtsev A. O., Podgainy D. V., Moskovsky A. A. On-Demand
DAOS Storage for Data Processing and Analysis in High Energy
Physics: A Case of LIT JINR Data and Compute Infrastructure //
ISC High Performance 2021; https://www.isc-hpc.com/.

e Moskousky A.A., Brekhov A.T. Podgainy D.V. Kudryav-
tsev A.O. Hyperconverged Storage for High Performance Data
Analysis in High Energy Physics: A Case of Intel DAOS
Deployment // Sixth Intern. Parallel Data Systems Workshop,
15 Nov. 2021; https://sc2l.supercomputing.org/session/?sess=
sess332.

e Val’a M., Podgainy D., Lavrenko P., Brekhov A. High Energy
Physics Experiment Data Processing with DAOS in Multi-Tier
Storage Environment Based on RSC Storage on-Demand // The
5th Annual DAOS User Group Meeting, 19 Nov. 2021;
https://daosio.atlassian.net/wiki/spaces/DC/pages/11015454821/
DUG21.

B 2021 r. pecypcuni#i uentp Tier-1 OWHAH, koTopwi#i ncmob-
3yeTcs AJsi 00paboOTKM W XpaHeHHsl NaHHBIX 3KcnepumeHta CMS
(LLEPH), a rakxxe mJjsi MOmeJMpPOBaHHs NaHHBIX B paMKaX MpOeKTa
NICA, Bellen Ha MepBoe MeCTO B MHpe MO IMPOHU3BOIUTENBHOCTH
cpenu ueHtpoB Tier-1 musa sxcnepumenta CMS.

Caiir Tier-2 OUAUN (JINR-LCG2) sBasieTcss caMbiM MPOAYK-
TUBHBIM B poccuiickoM KoHcopuuyme RDIG (Poccuiickuii rpun nns
WHTEHCUBHOH 00pabGOTKU NAHHBIX) U 3aHUMaeT 17-e MecTo cpe-
o 124 cawito Tier-2 WLCG (Worldwide LHC Computing Grid)
(cM. pucyHok Ha c.26). Pecypcol Tier-2 ucnosb3yiorcs Ijs BCeX
skcriepumenToB Ha NICA u LHC, ILC, Biomed, NOvVA, a Ttakxe
JIOKaJbHBIMU Tosb30BaTenssmu OUAN.

e Baginyan A. et al. Current Status of the MICC: An Overview //
CEUR Workshop Proc. (in press).

[IpoBeneHsl pacyeThl CHeKTpa BUOPALIMOHHO-POTALMOHHBIX CBS-

3aHHBIX, MeTAaCTaOUNBHBIX COCTOSTHUH U COCTOSIHUH paccesiHUs AHMe-
pa Gepuns B ocHOBHOM XY [ -cocTosHMM. 3ajaya peuieHa ¢ uc-
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DE-KIT a
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29% FR-CCIN2P3
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IT-INFN-CNAF
UK-T1-RAL 11%
6%

Ru-Troitsk-INR-LCG2 6

RU-SPbSU | ru-PNPI
RU-SARFTI ITEP
Ru-Protvino-IHEP —__

RRC-KI— 4

Pacnpenenenue mno HopmupoBaHHoMYy BpemeHu 3arpysku CPU B HS06
yacax 3a 2021 r. mas a) Tier-l-ca#itoB masi 3kcnepumenta CMS wu
6) Tier-2-caiitoB, Bxoasimux B KoHcopuuym RDIG

10JIb30BAHHEM NOTEHLHaNbHbIX KPUBBIX U Pa3pabOTaHHOTrO aBTOPCKO-
ro nporpammuoro nmakera KANTBP 5M, B koTopoM peasusyorcs
Merton HbloToHa M MeTOH KOHEUHBIX 3JeMeHTOB BBICOKOIO MOPsi[-
Ka TOYHOCTH. BriepBble mosyueH CIeKTp pOTallMOHHO-BUOPALLMOHHBIX
MeTacTabUJIbHBIX COCTOSIHUH auMepa 6epI/IJ'IJ'[I/IH C KOMIIJIEKCHBIMH
COOCTBEHHBIMH 3HaYeHUAMH SHEPTHH, a TaKxKe CIeKTp BUOPALMOHHO-
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POTALlMOHHBIX CBSI3aHHBIX COCTOSIHHH, COTJIACYIOLLHMICS C pe3ysbpTaTa-
MH APYTUX aBTOPOB.

e Derbov V. L. et al. Spectrum of the Beryllium Dimer in the Ground
XIE;' State // J. Quant. Spectrosc. Radiat. Transfer. 2021. V. 262.

P. 107529.

OBPA3OBATEJIbHAA NEATEJBbHOCTD

B 2021 r. B Tpex 3tamax ouJa#H-mporpamMmmel Y HI[ OHWAU
115l CTYIEHTOB M aclMPaHTOB HAayYHO-TEXHHUUECKHX CIelHaNbHOCTeH
INTEREST (INTErnational REmote Student Training) npunumasnu
yuactre 136 crymeHToB M acnupaHToB u3 Azepbaiimkana, beio-
pyccun, bogarapum, Bocuuu u lepueroBunsl, bBorcanuwl, [peunn,
Erunra, Uunun, Uunonesuu, Mcnanuu, Uranuu, Kyo6s, Mekcukw,
Mourogauu, [Tonsin, Pymbinnu, Poccun, Cepbun, Typuuu, ¥Yz6eku-
craHa, Ykpauubl, Uexuu, JOAP u fInonuu. Co BpeMeHu 3amycka mpo-
rpammbl INTEREST ee yuactHukamu cranu 180 npencraButesneid us
29 crpan mupa. [IporpamMma mo3BoJjisieT ydacTHHKAM TTO3HAKOMUTb-
Csl C OCHOBHBIMM HalpaBJieHHsIMH HccaenoBaHUi MHcTuTyTa, HalTH
Hay4yHOTO PyKOBOAHTEJS 1J/151 KBaJIH(DUKALLMOHHOH paboThbl, a Takxe
B Ja/jbHeHlleM MPOXOAWUTh OUHBIE CTaXKHUPOBKH B sabopatopusx MH-
ctutyTta. Ha Ka)knplii atam nmporpaMMmbl OTBOAMTCS 4—-6 Hepmesp IJsi
JIHMCTAHIIMOHHOTO BBINOJHEHHS TIPOEKTOB, MPEeNJOXKEHHBIX COTPYAHH-
KaMu MHeTuTyTa, a TakxkKe IJs JEeKUHH M IKCKYPCUH B OHJAHH-
pexxKume.

YHL OUAHN yuacTBOBas B OpraHu3aLuu 1 nposeneHuu: Beepoc-
cutickoro ¢ecruBanst NAUKA O+, decTrBans TeXHOJOTHH U HayKH
«Geek Picnic», pectuans «TexHocpena», o6leHAHOHATBHOTO Ma-
pajona «Hayka psimom», 4-ro BopkiLon-mpoekTa «My3eliHble CBA3U»
no teme «Menuanusi: NpakTHUKHA B3aWMOLEHCTBHS C IMOCETHUTEJIEM,
Hay4yHasi KOMMyHHKauusi». /s [MKOJbHUKOB OBIIM OPTaHHU30BAHBI:
33-9 MexayHapoaHasi KOMIblOTepHas ILIKOJA, HayyHas IIKoJa AJIs
cayuiaresiedl LIKOJBHOTO YHHBepcHTeTa NP AKafeMHH Hay4HBIX
uccaenoBaHuid U texHosoruié Erunrta (ASRT), mapadon «OUMAU
B mkosax Jly6Hel» B pamkax 65-metuss OMAUN u Toma Hayku u
TeXHOJIOTHH, OHJIalH-y4yacTHe B (pecTHBaJje HOBHIX 3HaHui STEAM
FEST, onnaiin-rpancasuus gekuui yueHsix OMAH B o6pasoBatesb-
HoM LeHTpe «Cupuyc» (Coun), Jekuuu B OHJAaHH-(popMaTe MpoeKTa
«bosbluas nepemenas, jgekropuit Y HLL nas mwkonbHukoB «KiaccHas
HayKa — Hayka B KJacce» M yyacTHe B Virtual science camp.
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B fAnnexc./lunee 3aBepmnioch ABYXTOOUUHOE OOyUYeHHE IIKOJbHH-
KOB U OCYIIeCTBJeH HOBbIH Habop. OpraHu30BaHbl 03HAKOMHUTEJbHbIE
skckypeuu B OUSAN nns yyacTHHKOB oOpa3oBaTtesibHOTO popyma Mo
¢usrke, xotopeidi mpoxonua B MPTU B pamkax Bcepoccuiickoi
CTYylleH4YeCKOH onumnuanbl «f — mpodeccruoHals», AJsg yYaCTHUKOB
npoekta «3apaBcTByH, Poccusily v 1/ yyeHMKOB HerocyiapcTBeH-
HOro 00pa30BaTe/IbHOIO YaCTHOrO yupexjaeHHs «bBpuraHckas mex-
NYHapoiHas IKOJIa».

OBIIME NAHHBIE
O KOJIMYECTBE IIYBJIMKAIIMU COTPYIHHKOB OUIH
(c 17.12.2020 o 13.12.2021)

e Kuuru — 10:

Baoxunyes JI. H. AKycTHKa HEOMHOPOIHON ABHXKYIIEHCS cpebl /
[Ipenuca.: I'.TI. CBuwes. — 3-e uzn. — M.: URSS, 2021. — 206 c.:
un. — bubauorp.: c. 202-203.

Hcaes A.Il., Pybakos B. A. Teopus rpynn u cummetpuit. KH. 2.
[IpencraBnenusi rpynn u anrebp Jlu. [lpunoxenus. — M.: URSS,
2020. — 693 c.: un. — Hon. tup. — bubauorp.: c. 681-687.

Hcaes I1. C. O6bIKHOBEHHBIE, CTPaHHBIE, OUapPOBATEJbHBIE, TIpe-
KpacHble.... 00 UCTOPUM PA3BUTHSI TEOPETHUECKUX HOeH B (DHU3UKe
saeMeHTapHbIX yactul. — M.: URSS, 2021. — 315 c.: un. — (Ha-
yky — BceM! IlleneBpbl HayyHO-momynspHoH auTepatypbl (Pusnka);
Ne 105). — Bubawuorp.: c. 314.

Kysneyos A. A. OTKpbITHE aHTHCUTMA-MUHYyC-runepoHa. [ly6Ha:
OUSLU, 2020. — 16 c.: un. — (b-xa exenenenbHuka OO0beIHMHEHHO-
ro HHCTUTYTA IEPHBIX HccaenoBaHni «JlybHa: Hayka, COMPYKeCTBO,
nporpecc»).

Manaxos A.H. PenatuBuctckas sinepHas (usuKa: Y4eb. mo-
cobue. — Iy6na: OMAU, 2021. — 181 c.: uB. ui1. — (YyebHo-
MeTonHuUecKHe Mocobusi Yue6GHo-HayuyHoro ueHtpa OWAN. YHII;
2020-61). — Bubawuorp.: c. 175-177.

Ocanecsan 10. 1., [lenuonacxesun F0. 3., Ipueopves B. A. Du-
3UKa TSXKENbIX WUOHOB U ee TPHUJIOKeHHs: Yueb. mocobue. — JlybHa:
OUSLUN, 2021. — 363 c.: uB. ua1. — (YueOHO-MeTOAUYECKHE TOCOOHS
YuebHo-nayynoro uentpa OUAM. YHL; 2019-60). — Bubauorp.:
c. 362-363.
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Tlenuonockesuy FO. 3., Moauaros E. M. DK30THUecKUe JIOLU U
anpa. EXON: 30 ner ucropuu. — Iy6na: OUAN, 2020. — 144,
[2] c.: u. un. — (OMAH; 2020-8).

[loze P.I. Hemeukue ydeHble W crneuunasuctsl B COBETCKOM
AaTOMHOM TIPOEKTe: JOKYMEHThI, KOMMEHTAPHH, BOCTIOMHHaHuUsA. — M.,
2021. — 279 c.: un. — bubawuorp.: c. 267-279.

Tankun A. A. «CKBO3b KeJIe3HbIH 3aHABEC»: U3 UCTOPHUH MEXKIy-
HApOIHOT'0 HAayuyHOTO coTpyaHudectBa. — Jy6una: OULAU, 2020. —
28 c.: un. — (b-ka exeHenenbHHka OObelHHEHHOTO WHCTHUTYTa
SIePHBIX HccenoBaHui «JlyGHa: HayKa, COIPYKECTBO, MPOTPecc»).

lsuodkuti C. Bcemy cBoe Bpems. — [yb6na: OUAU, 2021. —
124 c.

KypHasabHele cratbu — 1339

[ly6nukanuu B Tpynax koHdepeHuui — 271
[Tpempunter — 29

ABTopedepatsl quccepranuii — 23

Bcero: 1672



THEORETICAL PHYSICS

In the framework of the most general renormalizable theory
in four dimensions, for the first time we derived the expressions
for the beta functions of gauge and Yukawa coupling constants
at four and three loops, respectively. The main feature of the
utilized approach lies in the fact that we bypassed tedious
and cumbersome calculations by considering simple “toy” models
and fixing unknown model-independent coefficients in general
expressions for the renormalization group (RG) functions. Thanks
to the obtained results, it became possible to carry out precision
RG analysis of an arbitrary New Physics model without the need
for explicit diagrammatic calculation and renormalization. As an
application, we derived the four-loop beta functions of all gauge
couplings in the Standard Model and its generalization with several
Higgs doublets.

e Bednyakov A., Pikelner A. Four-Loop Gauge and Three-Loop
Yukawa Beta Functions in a General Renormalizable Theory //
Phys. Rev. Lett. 2021. V. 127, No.4. P.041801.

e Bednyakov A., Pikelner A. Six-Loop Beta Functions in General
Scalar Theory // JHEP. 2021. V.04. P. 233.

The ~~ decay of the low-energy quadrupole state of an even-even
nucleus was studied. Choosing the first excited state of *8Ca as
an example, its v/~ branching ratio of 3-10~% was computed for
the first time for an even-even nucleus. Making use of the energy
density functional, it is shown that the yv-decay width is sensitive
to the mixing of the simple and complex configurations in the giant
dipole resonance region. This work elucidates a new way to test our
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understanding of collective modes of nuclei and opens a perspective
area of research.

o Severyukhin A.P., Arsenyev N.N., Pietralla N. First Calculation
of the yy-Decay Width of a Nuclear 2] State: The Case of *Ca //
Phys. Rev. C. 2021. V. 104. P.024310.

The exact densities v. and v,. of contractible and non-
contractible loops in the O(1) model on a strip of the square lattice
rolled into an infinite cylinder of finite even circumference L = 2N
were obtained. These densities are also equal to the densities of
critical percolation clusters on 45° rotated square lattice rolled into
a cylinder, which do not or do wrap around the cylinder respectively.
The results are presented as explicit rational functions of N taking
rational values for any N. Their asymptotic expansions in the large
N limit have irrational coefficients reproducing the earlier results
in the leading orders. This result gives a unique example of exact
calculation of an observable in a confined system that approaches a
critical state in the infinite size limit. Studies of its universal scaling
behavior are useful for understanding physics of critical phenomena
in two-dimensional systems.

e Povolotsky A. M. Exact Densities of Loops in O(1) Dense Loop
Model and of Clusters in Critical Percolation on a Cylinder //
J. Phys. A: Math. Theor. 2021. 5422LTOl.
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The method to parameterize all simple complex Lie algebras by
three parameters, which are defined up to a common factor and
permutations, proposed by Vogel, was investigated. It was shown
how this description arises when considering the split (polarized)
Casimir operators — the main building blocks used in calculating
of the color factors in the amplitudes in the non-Abelian gauge
field theories. The characteristic identities were constructed for
the split Casimir operators of all simple complex Lie algebras in
the defining and adjoint representations. Using these identities, the
explicit formulas were obtained for the projectors onto invariant
subspaces of the representation 7"® 7" in two cases, when T is
the defining and when 7' is the adjoint representation. In the
adjoint representation, the constructed characteristic identities and
the corresponding projectors were investigated from the standpoint
of a universal description of all simple complex Lie algebras in
terms of the Vogel parameters.
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e [saev A.P., Krivonos S.O. Split Casimir Operator for Simple Lie
Algebras, Solutions of Yang—Baxter Equations and Vogel Parame-
ters // J. Math. Phys. 2021. V.62, No.8. P.083503.

EXPERIMENTAL PHYSICS

Particle Physics

At the start of March 2021, the official commissioning of the
Baikal-GVD detector with eight clusters took place. The efficient
detector volume for the neutrinos with energies above 100 TeV
has reached 0.4 cubic kilometers and array is the largest neutrino
telescope in the North Hemisphere.

First ten events were selected as candidates of astrophysical
neutrino after analysis of 2018-2020 taken data. The data was
analyzed and the first results of the search for events from neutrinos
on the Baikal-GVD detector associated with the alerts of the
Antarctic IceCube detector were published.

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.

I I
3 10 24 51 105 212 42 856 1709

Position of the first ten candidates for astrophysical neutrino events

in Baikal-GVD on a celestial map with FERMI-LAT sources in the

galactic coordinate system. The inner and outer circles around the events
correspond to a 50% and 90% probability of registration
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o Allakhverdyan V.A. et al. Neutrino Telescope in Lake Baikal:
Present and Nearest Future // PoS ICRC2021. 2021. V.002; doi:
10.22323/1.395.0002.

o Avrorin A.V. et al. Underwater Cherenkov Detector in Lake
Baikal // JETP. 2021 (in press).

A significant achievement of JINR was the start of participation
in production of the high-tech detectors based on the MicroMegas
(MM) technology for the New Small Wheel ATLAS upgrade
project. In 2017, JINR created a platform for the MM chambers
production (quadruplets) and sending them to CERN. By now all
32 quadruplets have been transported to CERN, therefore JINR has
successfully fulfilled its obligations.

JINR participates in measurements of the Standard Model
Higgs boson decaying into a bb pair and produced in association
with a W or Z boson decaying into leptons, using pp collision
data collected during 2015-2018 by the LHC at /s = 13 TeV. The
production of a Higgs boson in association with a W or Z boson
is established with observed and expected significances of 4.0 (4.1)
and 5.3 (5.1) standard deviations, respectively.

o ATLAS Collab. Measurements of WH and ZH Production in the
H — bb and Decay Channel in pp Collisions at 13 TeV with the
ATLAS Detector // JINST. 2021. V. 16. P.07029.

In 2021, the works were completed to optimize the equipment
of the vGeN experimental setup. The »GeN experimental setup is
located under Reactor Unit #3 of the Kalinin Nuclear Power Plant
(KNPP) at a distance of about 10 m from the centre of the reactor
core. This gives a possibility for operating an enormous neutrino
flux greater than 5-10'® cm~2.s~! and measurements were started.
Structural materials of the reactor provide good shielding against
cosmic radiation equal to 50 m water equivalent. The detector
energy resolution reached at KNPP is 101.6(5) eV (FWHM). The
signal detection efficiency is above 80% for signals with energies
above 250 eV.

In the CMS experiment at the LHC, the search for physics
beyond the Standard Model (SM) in proton-proton collisions at
a centre-of-mass energy of 13 TeV in a channel with a pair of
electrons and high-energy muons using a dataset with a total
integrated luminosity of 140 fb~! was carried out. No significant
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deviations from the SM predictions were observed. The upper limits
on the ratio of the production cross section of various spin-1 and
spin-2 new resonances to that of the SM Z boson were measured.
This made it possible to establish the strongest world limits on the
masses of graviton states in the Randall-Sundrum model, mediators
of interaction between SM particles and dark matter, and new heavy
gauge bosons of the GUT. As part of the search for non-resonant
signatures of new physics, a lower limit was set on the value of the
ultraviolet cutoff parameter for the four-fermion contact interaction
model and the Arkani-Hamed-Dimopoulos—Dvali model of large
extra dimensions. The universality of lepton interactions at the scale
of up to 3 TeV was also tested and confirmed for the first time. In
addition, a series of calculations of electroweak and QCD radiation
corrections for the processes of production of high-energy muon
pairs in the Drell-Yan process was performed.

e Sirunyan A.M. et al. (CMS Collab.). Search for Resonant and

Nonresonant New Phenomena in High-Mass Dilepton Final States
at 13 TeV // JHEP. 2021. V.07. P. 208.

e Zykunov V.A. Effects of Radiative Corrections in the Drell-Yan
Process at Ultra-High Invariant Mass of Dilepton // Phys. At. Nucl.
2021. V.84, No. 4. P.492-512.

e Zykunov V. A. Calculation of Two-Boson Exchange with Complex
Masses // Phys. At. Nucl. 2021. V.84, No. 6. P. 867-885.

e Zykunov V.A. Influence of Electroweak Corrections on
Z-Resonance Shape in Neutrino Production Process // Phys. At.
Nucl. 2021. V.84, No.6. P.856-866.

e Zhizhin 1. A., Lanyov A.V., Shmatov S.V. Search for Heavy
Neutral Gauge Bosons in the Dilepton Channel in the CMS
Experiment at the LHC // Phys. At. Nucl. 2021. V.84, No. 10.
P.1-5.

e Zhizhin L A., Lanyov A.V. Shmatov S.V. Searches for New
Physics in the Dilepton Channel with the CMS Detector at the
Large Hadron Collider // Phys. At. Nucl. 2021. V.84, No.2.
P. 184-189; Yad. Fiz. 2021. V.84, No.2. P. 143-148.

e Shalaev V. V., Shmatov S. V. Electroweak Physics with the CMS
Experiment at the LHC // Phys. At. Nucl. 2021. V.84, No. 1.
P.37-41; Yad. Fiz. 2021. V.84, No. 1. P.20-25.

e Savina M.V., Seitova D. Program of Searches with the CMS
Detector for Signals from Multidimensional Low-Energy Gravity at
the Large Hadron Collider // Phys. At. Nuecl. 2021. V.84, No.2.
P.190-196; Yad. Fiz. 2021. V.84, No. 2. P. 149-155.
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Low-Energy Heavy-Ion Physics

Record parameters were achieved for heavy-ion beams
accelerated at the Factory of Superheavy Elements complex. The
intensity of the calcium-48 beam exceeded 5 particle pA. As a
result, two series of experiments were successfully conducted on
the synthesis of the isotopes of elements 115 (moscovium) and
114 (flerovium) in the *8Ca+2*3Am and *8Ca+2*2Pu reactions,
respectively (figure on page 37). Around a hundred formation
events for each of these elements were registered, which doubled
(in case of element 115) and tripled (in case of element 114) the
number of the already known atoms of these elements registered in
earlier experiments conducted in all physics laboratories worldwide.
In the experiments, a new isotope moscovium-286 was also
discovered and for the first time the alpha decay of dubnium-268
was detected, which made it possible to observe a novel isotope
lawrencium-264.

e Utyonkov V.K., Karpov A.V. Flerovium (Z = 114) and

Moscovium (Z = 115) at the SHE Factory. Transition to
the Synthesis of Elements with Z > 118 // Proc. of the

meeting “Superheavy Elements”, Dubna, 30 June-2 July 2021,
https://indico.jinr.ru/event/2355/.

Neutron Nuclear Physics

The data from measurements of the T-odd effect of rotation of
a fissile nucleus in the angular distributions of prompt v rays (ROT
effect) in the fission of 23U by polarized neutrons were analyzed.
The angle of rotation of the nucleus was determined for three values
of the incident neutron energy: 0.025, 0.06, and 0.3 eV. It is shown
that the sign of the observed effect does not change, but its value
for the first resonance of 23°U (0.3 eV) is 3 times smaller than for
thermal neutrons.

e Berikov D., Ahmadov G., Kopatch Yu., Gagarski A. et al. Effect of
Rotation in the «-Ray Emission from 60 MeV Polarized Neutron-
Induced Fission of the 23U Isotope // Phys. Rev. C. 2021. V. 104,
No. 2. P.024607; doi: 10.1103/PhysRevC.104.024607.

Precision measurements of the yields of v rays produced in the
14.1 MeV neutron-induced reactions on iron were carried out at
the TANGRA facility. For the strongest transitions 846.8 keV and
1238.3 keV, the parameters of the angular anisotropy of the y-ray
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emission were also determined. Optimization of the parameters of
optical potentials for the ®°Fe nucleus is carried out using the
obtained data, as well as data on the differential cross sections for
elastic and inelastic scattering.
e Fedorov N.A., Grozdanov D.N., Kopatch Yu.N. et al. Inelastic
Scattering of 14.1 MeV Neutrons on Iron // Eur. Phys. J. A.
(IF: 2,345). 2021. V.57, No.6. P.194; doi: 10.1140/epja/s10050-
021-00503-x.

The effect of unmodified (AgNPs) and functionalized Spirulina
platensis biomass (AgNPs-Spirulina) silver nanoparticles on rats
during prolonged oral administration was studied. The content of
silver in the different organs of rats was ascertained by using
neutron activation analysis. In animals administrated with the
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The content of silver in rats’ organs: a) animals administrated with
AgNPs and AgNPs-Spirulina for 28 days, measured immediately after the
end of the experiment; b) animals administrated with AgNPs for 28 days
with measurements after a clearance period; ¢) animals administrated with

AgNPs-Spirulina for 28 days after a clearance period
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unmodified nanoparticles, the highest content of silver was deter-
mined in the brain and kidneys, while in animals administrated
with AgNPs-Spirulina, silver was mainly accumulated in the brain
and testicles (figure on page 38). After the clearance period, silver
was excreted rapidly from the spleen and kidneys; however, the
excretion from the brain was very low, regardless of the type of
nanoparticles.

Hematological and biochemical tests were performed in order
to reveal the effect of nanoparticles on rats. The difference in the
content of eosinophils in the experimental and control groups was
statistically significant. The hematological indices of the rats did
not change significantly under the action of the silver nanoparticles
except for the content of reticulocytes and eosinophils, which
increased significantly. Changes in the biochemical parameters did
not exceed the limits of normal values. Silver nanoparticles with the
sizes of 8-20 nm can penetrate the blood-brain barrier, and their
persistence after a period of clearance indicated the irreversibility
of this process.

e Rudi L., Zinicovscaia I., Cepoi L., Chiriac T., Peshkova A.,
Cepoi A., Grozdov D. Accumulation and Effect of Silver Nanopartic-
les Functionalized with Spirulina platensis on Rats // Nanomate-
rials. 2021. V. 11. P.2992; https://doi.org/10.3390/ nanol1112992.

Condensed Matter Physics

The structural, magnetic and vibrational properties of a model
representative of the CrXs materials family CrBrs were studied
by means of neutron diffraction and Raman spectroscopy methods.
The magnetic moments of Cr ions forming graphene-like magnetic
lattice in the Br—Cr—Br layers were found to order ferromagnetically
below Curie temperature T = 37 K. In the vicinity of Ty an
anomalous behaviour of structural parameters was evidenced (figure
on page 40). Below T the character of the lattice volume and van
der Waals layers thermal expansion was changed from positive to
negative. In the vicinity of T pronounced spin-phonon coupling
effects were observed, resulting in substantial increase of the
vibrational modes frequencies.

e Kozlenko D.P., Lis O.N., Kichanov S.E., Lukin E. V., Belozero-
va N. M., Savenko B. N. Spin Induced Negative Thermal Expansion
and Spin-Phonon Coupling in Van der Waals Material CrBrs //
Quantum Materials. 2021. V. 6. P. 19.
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Within the framework of development of novel highly efficient
biohybrid complexes with a wide application potential in different
areas of medicine, a study of structural and antimicrobial properties
of novel nanocomplexes, consisting of liposomes of soya lecithin,
chitosan and Ag/AgCl nanoparticles (NP) obtained by green
synthesis procedure, was performed (figure on page 41). The
morphological and structural methods confirmed the nanoscale
size of obtained biocomposites components. A presence of hybrid
Ag/AgCl nanoparticles synthesized from curcuma rhizome and/or
grape and mint leaves was determined by X-ray diffraction and
energy dispersive X-ray spectroscopy. The obtained nanocomplexes
have substantial antitumoral activity, confirmed by in wvitro
experiments with the HT-29 u HepG2 cells.

e Barbinta-Patrascu M.-E., Gorshkova Y., Ungureanu C., Badea N.,
Bokuchava G., Lazea-Stoyanova A., Bacalum M., Zhigunov A.,
Petrovi¢ S. Characterization and Antitumoral Activity of Biohybrids
Based on Turmeric and Silver/Silver Chloride Nanoparticles //
Materials. 2021. V. 14. P.4726.

e Gorshkova Y., Barbinta-Patrascu M.-E., Bokuchava G., Badea N.,
Ungureanu C., Lazea-Stoyanova A., Rdileanu M., Bacalum M.,
Turchenko V., Zhigunov A. et al. Biological Performances of Plas-
monic Biohybrids Based on Phyto-Silver/Silver Chloride Nanopar-
ticles // Nanomaterials. 2021. V.11. P. 1811.
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In this study it was experimentally shown that at 785 nm CW
excitation laser intensities in the range of 3-105 yW/um? Raman
spectra of TNB reporter molecules at the randomly nanostructured
SERS-active AgPs/por-Si surface are reproducible (figure on
page 42). This provides possibility to measure the excitation
intensity dependence of the simultaneously recorded anti-Stokes
and Stokes line strengths. The analysis of the anti-Stokes-to-Stokes
line strength ratios as a function of the excitation intensity allows
one to specify and estimate the contributions to these ratios of
(i) the plasmonic local electromagnetic field enhancement factor
spectral profile, (ii) laser heating of TNB/AgP conjugates, and (iii)
local field enhanced optical Raman pumping of the TNB vibrational
states.

o Arzumanyan G.M., Mamatkulov K.Z., Vorobyeva M.Y. et al
Plasmon Resonance, Thermal, and Optical Contributions to
Anti-Stokes-to-Stokes Line Strength Ratios in Continuous
Wave-Excited Surface-Enhanced Raman Scattering Spectra of
Molecules at Random Ag Surface // J. Raman Spectroscopy. 2021.
V.52. P.1515-1528; doi.org/10.1002/jrs.6190.

RADIATION AND RADIOBIOLOGICAL RESEARCH

A series of studies has been performed aimed at the assessment
of the radiation risk to cosmonauts during interplanetary flights
and development of experimental space radiobiology methods.
Detailed calculations of the spectra of all radiation field components
associated with galactic cosmic rays (GCR) inside the inhabited
module of the spacecraft have been performed for minimum and
maximum solar activity. The calculations were verified with the
only available experimental data from the RAD and Liulin-MO
instruments (figure on page 44), which showed good agreement
between the calculations and experiment. The corrected fluence-to-
effective dose conversion factors have been calculated for all
components of the radiation field inside the spacecraft.

o Timoshenko G.N., Gordeev I.S. Simulation of Radiation Field
inside Interplanetary Spacecraft // J. Astrophys. Astron. 2020.
V.41, No.5; doi: 10.1007/s12036-020-9620-3.

e Timoshenko G.N., Gordeev I.S. Computation of Linear Energy
Transfer of Space Radiation in Biological Tissue Analog // Planet.
Space Sci. 2021. V.199. P.105190.
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e Timoshenko G.N., Belvedersky M.I. Fluence-to-Effective Dose
Conversion Coefficients for Male Astronauts // J. Radiol. Prot.
2019. V.39, No.2. P.511-521.

With the aim of developing experimental ground-based methods
to evaluate the radiation risk during space flights, a unique version
has been proposed of a simulator of the radiation field inside the
habitable module of a spacecraft in deep space (Figs. 1 and 2). Such
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simulator and in the internal radiation field of the spacecraft habitable
module at the minimum and maximum solar activity
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Fig. 2. Schematic view of a simulator converter with four fixed thick-
nesses. D — target thickness, S — target area

a simulator would produce the correct ratio of all components of
the spacecrait’s internal field averaged over solar activity. The space

radiation simulator is going to be installed on a 1 GeV/nucleon %6Fe
nuclei beam at the radiobiological channel of the Nuclotron, which
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is being created as part of the programme of applied innovative
research at the NICA complex.

e Gordeev I.S., Timoshenko G.N. A New Type of Ground-Based
Simulator of Radiation Field inside a Spacecraft in Deep Space //
Life Sci. Space Res. 2021. V. 30. P.66-71.

Research has been continued on the modifying effect of
the DNA synthesis inhibitor cytosine arabinoside (AraC) on the
formation of double-strand breaks (DSB) in normal (fibroblasts)
and tumor (U87 glioblastoma) human cells after exposure to Bragg
peak protons and accelerated nitrogen ions. It has been found that
in the presence of the inhibitor, DNA DSB repair effectiveness
is decreased both in normal and in tumor human cells after
exposure to accelerated nitrogen ions (figures a and b, respectively,
on page 47). The most pronounced modifying effect of AraC is
observed for accelerated protons.

e Shamina D.D., Boreyko A. V., Zadneprianetc M. G., Hramco T. S.,
Krupnova M. E., Kulikova E.A., Pavlova A.S., Smirnova E. V.,
Filatova A.S. The Complexity of Clustered DNA DSBs in Hu-
man Fibroblasts under the Action of Low- and High-LET Ra-
diation // AIP Conf. Proc. 2021. V.2377. Art. No.050005; doi:
10.1063/5.0063357. IF=0.40

e Boreyko A.V., Zadneprianetc M.G., Krasavin E.A., Kuliko-
va E. A., Smirnova E. V., Timoshenko G.N., Hramco T. S. A Study
of the Mechanisms of Molecular Damage Formation in Genetic
Structures of Mammalian and Human Cells after Exposure to Low-
and Intermediate-Energy Accelerated Heavy lons // 8th Congress
on Radiation Research. Moscow, Oct. 12-15, 2021: Book of
Abstracts. Dubna: JINR, 2021. P. 245 (in Russian).

In September 2021, the group of JINR researchers performed
Stage II of the experiment at the Baksan Neutrino Observatory
(INR of RAS) on the study of ultradeep microbial communities
inhabiting the extreme environment near the Elbrus magma
chamber. Water, soil and inorganic sediments were sampled in an
underground hot spring at a distance of 4200 m away from the
cross-passage entrance.

Studies have been carried out to study the effect of low
radiation background on model biological objects. For the first
time, all D. melanogaster genes that changed their expression in
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conditions of low-background laboratory were identified using RNA
sequencing. Analysis of the data indicates that there is no effect of a
decrease in the radiation background on a complex model organism.
This result raises the question of revising the linear non-threshold
model in the low-dose region.
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e Zarubin M. et al. First Transcriptome Profiling of D. melanogaster
after Development in a Deep Underground Low Radiation
Background Laboratory. https://journals.plos.org/plosone/article/
authors?id=10.1371/journal.pone.0255066.

ACCELERATOR TOPICS

The systems of the Booster synchrotron — one of the key units
of the heavy-ion accelerator complex NICA — were brought to the
design parameters in September 2021. During the run, for the first
time the iron ion beam in the Booster ring was accelerated to the
design energy of 578 MeV/nucleon. The equipment of the Booster
electron cooling system was also completely launched and, for the
first time in Russia, the electron cooling of the heavy-ion beam was
obtained. The beam cooling experiment was performed with ®6Fe!4+
ions circulating at the injection energy of 3.2 MeV/nucleon.

The significant outcome of the run was the successful
completion of joint work between specialists from JINR and the
INR SB RAS on constructing the systems of extracting the beam
from the Booster and the beam transport channel to the Nuclotron.
The tuning of the channel magnet system and the testing of
the equipment control system were finished. After that, a unique
pulsed magnetic kicker for extracting the beam from the Booster
was successfully launched with a record level of the magnetic
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A beam of %Fe'** jons on the

phosphor screen at the end sec-

tion of the Booster—Nuclotron
transport channel

field of 2 kG. A group of specialists launched a system of local
displacement of the closed orbit to ensure the fast extraction of
the beam from the Booster. The extraction of two types of ions —
helium and iron — was obtained at an energy of 240 MeV /nucleon
with their further transportation through the channel. At the final
section of the channel, beam current and position sensors detected
beams. The screenshots of the beam profiles were obtained from
the phosphor screen.

The installation of a new system of injection of a beam into
the Nuclotron and the construction of a chain of magnets for the
acceleration of heavy ions, which will be the basis for operating the
NICA collider and the BM@N facility, were completed. In January
2022, the first run with a full acceleration cycle is scheduled at the
NICA complex.

e Butenko A., Khodzhibagiyan H., Kostromin S., Meshkov I., Sido-
rin A., Syresin E., Trubnikov G., Tuzikov A. The NICA Complex
Injection Facility // Proc. of the 27th Russian Particle Acc. Conf.
RuPAC2021, Alushta, Russia. JACoW Publ.; doi: 10.18429/JACoW-
RuPAC2021-MOYO1.

An installation for the production of a hollow cable of high-tem-
perature superconductor was developed, manufactured and commis-
sioned. A model fast cycling quadrupole magnet for modernization
of the superconducting synchrotron Nuclotron was manufactured
from this cable and successfully tested at 25 K.

e Khodzhibagiyan H., Kekelidze V., Merkuriev A., Nikiforov D., No-
vikov M., Kuznetsov G., Trubnikov G. Quadrupole Superconducting
Model Magnet for Upgrade of the Nuclotron Synchrotron.
Presented at the 27th Intern. Conf. on Magnet Technology MT27,
Fukuoka, Nov. 15-19, 2021.
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Three-dimensional model of the DC-140 accelerator

Under the project of the Innovative Centre for Nuclear Research
at JINR, an accelerator complex DC-140 is created for studies in
the field of radiation materials science and track membranes. The
installation of the accelerator components were continued into 2021.
The allocation of the accelerator systems in the experimental hall
has begun. The start-up is planned for the end of 2023.

o Lisov V. et al. // Proc. of the 12th Intern. Particle Acc. Conf.
P. 1845-1851.

e Kazarinov N. et al. Ibid. P.1852-1854; https:// accelconf.web.
cern.ch/ipac2021/papers/proceed.pdi.

Design work has begun on the creation of a specialized
superconducting proton cyclotron MSC-230 with a proton beam
energy up to 230 MeV and a current up to 10 pA, which will ensure
the use of the most modern methods of proton therapy, including
the so-called “pencil” beam and flash therapy.

e Karamyshev O. et al. Conceptual Design of the SC230 Supercon-
ducting Cyclotron for Proton Therapy // Proc. of the 10th Intern.
Particle Acc. Conf., IPAC 2019. TUPTS059.

e Karamyshev O. et al. Conceptual Design of the SC230 Supercon-
ducting Cyclotron for Proton Therapy. JINR Preprint E9-2019-2.
Dubna, 2019.
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INFORMATION TECHNOLOGY
AND COMPUTER PHYSICS

A heterogeneous computing environment, based on the DIRAC
platform, was created for processing and storing data of the MPD
experiment within the NICA megaproject. Owing to DIRAC, the
computing resources and the hierarchical hyper-converged data
processing and storage system of the “Govorun” supercomputer
were included in the created environment. The “Govorun”
supercomputer plays a key role in the environment and, due to the
flexibility of the architecture, it enables to test in practice the latest
software and hardware solutions in the field of computing and data
processing.

e Moshkin A.A., Pelevanyuk I.S., Podgainy D.V., Rogachev-
sky O.V., Streltsova O.1, Zuev M.I Approaches, Services, and
Monitoring in a Distributed Heterogeneous Computing Environ-
ment for the MPD Experiment // Russian Supercomputing Days:
Proc. of the Intern. Conf. 2021. P.4-11.

Studies in the field of working with Big Data are carried out
on the “Govorun” supercomputer using the novel technology DAOS
(Distributed Asynchronous Object Storage). For this purpose,
a DAOS polygon was deployed on the “Govorun” supercomputer;
it ranked 16th in the “10 node challenge” nomination in the current
edition of the 10500 list. Great prospects for the use of this
technology are related to the NICA megaproject at all stages of the
accelerator operation — from experimental data acquisition to final
physical analysis.

e Kudryavtsev A. O., Podgainy D. V., Moskousky A. A. On-Demand
DAOS Storage for Data Processing and Analysis in High Energy
Physics: A Case of LIT JINR Data and Compute Infrastructure //
ISC High Performance 2021; https://www.isc-hpc.com/.

e Moskousky A.A., Brekhov A.T., Podgainy D.V., Kudryav-
tsev A.O. Hyperconverged Storage for High Performance Data
Analysis in High Energy Physics: A Case of Intel DAOS
Deployment // Sixth Intern. Parallel Data Systems Workshop,
15 Nov. 2021; https://sc2l.supercomputing.org/session/?sess=
sess332.

e Val’a M., Podgainy D., Lavrenko P., Brekhov A. High Energy
Physics Experiment Data Processing with DAOS in Multi-Tier
Storage Environment Based on RSC Storage On-Demand // The
5th Annual DAOS User Group Meeting, 19 Nov. 2021;
https://daosio.atlassian.net/wiki/spaces/DC/pages/11015454821/
DUG2I.
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In 2021, in terms of performance, JINR Tierl ranked first in
the world among Tierl centres for the CMS experiment. The JINR
Tierl resource centre is used for processing and storing data of the
CMS experiment (CERN), as well as for modeling data within the
NICA project.

The JINR Tier2 site (JINR-LCG2) is the most productive in the
Russian consortium RDIG (Russian Data Intensive Grid) and ranks
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17th among 124 WLCG (Worldwide LHC Computing Grid) Tier2
sites. The Tier2 resources are used by all experiments at NICA and
the LHC, ILC, Biomed, NOvA, as well as by JINR local users.

e Baginyan A. et al. Current Status of the MICC: An Overview //
CEUR Workshop Proc. (in press).

The spectrum of vibrational-rotational bound, metastable states
and scattering states of the beryllium dimer in the ground X;¥F
state was calculated. The problem was solved using potential curves
and the authors’ software package KANTBP 5M, which implements
Newton’s method and the high-accuracy finite element method. The
spectrum of rotational-vibrational metastable states of the beryllium
dimer with complex energy eigenvalues, as well as the spectrum
of vibrational-rotational bound states, which is in good agreement
with the results of other authors, was obtained for the first time.

e Derbov V. L. et al. Spectrum of the Beryllium Dimer in the Ground

XIE;' State // J. Quant. Spectrosc. Radiat. Transfer. 2021. V. 262.
P. 107529.

EDUCATIONAL ACTIVITIES

In 2021, 136 students and postgraduates from Azerbaijan,
Belarus, Bosnia and Herzegovina, Botswana, Bulgaria, Cuba, Czech
Republic, Egypt, Greece, India, Indonesia, Italy, Japan, Mexico,
Mongolia, Poland, Romania, Russia, Serbia, Spain, South Africa,
Turkey, Ukraine, and Uzbekistan took part in the three Waves of
the JINR UC online programme for undergraduate and postgraduate
students of scientific and technical specialties INTEREST —
ITERnational REmote Student Training at JINR. Since its launch,
INTEREST has been attended by 180 representatives of 29 coun-
tries of the world. The programme allows its participants to get
acquainted with the main areas of research conducted at the
Institute and to find a thesis supervisor. It also increases the
chances to get selected for full-time offline internships in the
laboratories of the Institute. Each Wave of the programme lasts for
4-6 weeks dedicated to remote work on the projects developed by
JINR specialists, as well as to lectures and excursions in online
mode.

JINR UC took part in the organization and running
of the following events: All-Russian Festival “NAUKA 0+7;
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Festival of Science and Technology “Geek Picnic”; Festival
“TEKHNOSREDA”; National Marathon “Science Is Near”;
4th workshop project “Museum Connections” on the topic
“Mediation: The Practice of Interaction with the Visitor, Scientific
Communication”. For school students the following events were
held: 33rd International Computer School; Science School for
Students of the School University of the Egyptian Academy of
Scientific Research and Technology (ASRT); Marathon “JINR in
Dubna Schools” held within the framework of the 65th anniversary
of JINR and the Year of Science and Technology; online
participation in the STEAM FEST New Knowledge Festival;
online streaming of lectures by JINR scientists at the Sirius
Educational Center (Sochi); online lectures for the Bolshaya
Peremena project; UC Lectorium for school students “S’COOL
Science” and participation in the Virtual Science Camp. A two-year
training of school students at Yandex.Lyceum came to its end
and new students were enrolled. Introduction tours of JINR were
organized for the participants of the educational forum on physics
held at MIPT as part of the All-Russian Student Olympiad “I Am
a Professional”, for the participants of the project “Hello, Russia!”,
and for students of the British International School.

GENERAL DATA
ON THE NUMBER OF PUBLICATIONS
BY JINR STAFF MEMBERS
(from 17.12.2020 to 13.12.2021)

e Books — 10:

Blokhintsev D. 1. Acoustics of Inhomogeneous Moving Media /
Preface.: G. P. Svishchev. — 3rd ed. — M.: URSS, 2021. — 206 p.:
ill. — Bibliogr.: p.202-203.

Isaev A.P., Rubakov V.A. Theory of Groups and Symmetries.
Book 2. Representations of Groups and Lie Algebras. Applica-
tions. — M.: URSS, 2020. — 693 p.. il. — (MSU classical
textbook). — Bibliogr.: p. 681-687.

Isaev P.S. Ordinary, Strange, Fascinating, Beautiful...: On the
History of the Development of Theoretical Ideas in Elementary
Particle Physics. — M.: URSS, 2021. — 315 p.: ill. — (Science

to Alll Masterpieces of Popular Science Literature. (Physics);
No. 105). — Bibliogr.: p. 314.
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Kuznetsov A.A. Discovery of Antisigma-Minus-Hyperon. —
Dubna: JINR, 2020. — 16 p.: ill. — (Library of the weekly of the
Joint Institute for Nuclear Research “Dubna: Science, Cooperation,
Progress”).

Malakhov A.l Relativistic Nuclear Physics: Study guide. —
Dubna: JINR, 2021. — 181 p.: ill. — (Study guides of the JINR
University Centre. UC; 2020-61). — Bibliogr.: p. 175-177.

Oganessian Yu.Ts., Peniozhkevich Yu.E., Grigoriev V.A.
Heavy-lon Physics and Its Applications: Study guide. — Dubna:
JINR, 2021. — 363 p.: ill. — (Study guides of the JINR University
Centre. UC; 2019-60). — Bibliogr.: p. 362-363.

Penionzhkevich Yu. Eh., Molchanov E. M. Exotic People and
Nuclei. EXON: 30 Years of History. — Dubna: JINR, 2020. — 144,
[2] p.: col. ill. — (JINR; 2020-8).

Pose R.G. German Scientists and Specialists in the Soviet
Atomic Project: Documents, Comments, Memoirs. — M., 2021. —
279 p.: ill. — Bibliogr.: p.267-279.

Tyapkin A.A. “Through the Iron Curtain”: History of Inter-
national Scientific Cooperation. — Dubna: JINR, 2020. — 28 p.:
ill. — (Library of the weekly of the Joint Institute for Nuclear
Research “Dubna: Science, Cooperation, Progress”).

Shvidkij S. All in Good Time. — Dubna: JINR, 2021. — 124 p.

Journal papers — 1339
Publications in Proceedings — 271
Preprints — 29

Abstracts of theses — 23

Total: 1672
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