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TEOPETHYECKA{ ®U3UKA

Paccunrana yacrora nepexona (n,l) = (17,16) — (16, 15) B nu-
OHHOM TeJInH-4 ¢ TOYHOCTBIO 10 4 ppb (4acTelt Ha MUIMAPL), BKIIIO-
yasi peJATHUBUCTCKHE M KBAaHTOBO-3/J€KTPOIMHAMHUYECKHE IOMPABKH
10 O(Rso®). HoBble pacueThl 3HAYUTENLHO YIYUIIAIOT IPebILyLIHe
TeopeTudeckue pesysabrathl (Hori M., Soter A., Korobov V.I. //
Phys. Rev. A. 2014. V.89. P.042515). OueHeHo BJHsSIHHE CTOJKHO-
BEeHUH MHOHHOTO TeJUSI ¢ aTOMaMH MHILIEHH Ha CIBHUT W yIIHPEHHe
4acToOThbl epexona. Ec/in skcreprMeHTa bHble H3MEPEHHUS] JOCTUTHY T
ypoBHsSI ~ 1 ppb, TO TOUHOCTb OmpejesieHUs Macchl NHOHA OyaeT
yaydiieHa Ha 2-3 nopsinka. CTosb TOYHOe 3HAYEHHE M, MOXKET
HaJIOXKUTh NpsIMble SKCIIepHUMeHTasbHble OrpaHUYEHHs Ha Maccy aH-
THHEHUTPUHO MIOOHHOIO apomara.
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[TvoHHBIHA requit ¥ AMarpamma ABYX(OTOHHOIO SKCIEPUMEHTA MO MpeLH-
3HOHHOMY H3MepeHHI0 yacToThl nepexopa (17,16) — (16, 15)

Pz, 16)(t)
%

e Zhi-Da Bai, Korobov V.1, Zong-Chao Yan, Ting-Yun Shi, Zhen-
Xiang Zhong // Phys. Rev. Lett. 2022. V. 128. P. 183001.

Ha ocHOBe reomeTpryeckod KOJIJIEKTHBHOH MONEJNH M KBa3H-
YaCTUYHO-(POHOHHOH MOJIENH BbIBEleH MHKPOCKOMMYECKHEH BapHaHT
(beHOMEHOJI0rHYecKOro cooTHoleHus1 [poasnHca. DTo COOTHOLIEHHE
MPUMEHEHO /Il MPEeJCKa3aHhsi SHEePrUd Bo3OyXKaeHHus mepBbix 271
COCTOSIHMH B sifpax ¢ 3apsgoM Z > 100 c¢ uenblo aHamu3a Criek-
TpoB a-pacnana. O6HapyKeHO, UTO B Hauyaje LEMOYKH H3yuaeMbIX
anep npu Z = 100—110, rme kBaapynosabHas nedopmaliHsl BBICO-
Ka, SHeprus BO30YXKJAeHus MepBbix 21 COCTOSIHMH He mpeBbillaeT
100 x3B, T.e. cooTBeTcTByeT BpalllaTeJbHBIM COCTOSIHHUSIM. 3aTeM
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Ipeackasanuble 3Hepruu cocTosHui 2 Ans ykasauHbIX sjep. Pacuersl

BBIMOJIHSIIOTCS C MCIMOJIb30BAHHEM MHKPOCKOMMYECKOH Mofesu (IITpuxoBast

JIMHHST) U (HDeHOMEHOJOTMYEeCKUX COOTHOIIEHUH (KpacHast ¥ CHHSIsS JIHHHH),

KOTODbIE [03BOJISIOT OLIEHUTh MUHHMAaJbHble ¥ MaKCHMaJbHO BO3MOXKHbIE
sHaueHns (E(2] )max 1 E(2] )min)

¢ ymeHblieHHeM fedopmaunu E(2]) pesko Bo3pacTaeT M LOCTHraeT

2841::1

MaKCHUMaJIbHOI'O 3HA4Ye€HHUA B HJIN B 292Og, T.€. B dApax C MU-

HHUMaJbHbBIMH 3HAYE€HUAMH 52.

e Shirikova N.Yu., Sushkov A.V., Malov L.A., Kolganova E.A.,
Jolos R. V. // Phys. Rev. C. 2022. V. 105. P.024309.

CoopmynrpoBaHa Mope/b, MO3BOJMBIIAS ONKCATb B3aWMOIEH-
CTBUSl 3KCUTOHOB B OIHOCJOHWHBIX AHWXaJbKOEHUAAX I[1epexOdHbIX
metannoB (OIAIIM) ¢ ydyeToM Kak BHYTPHUAOJHHHBIX, TaK H MeX-
IONMHHBIX 3KCHTOHOB. OOGHApyKeHO, YTO KOPPEeKTHBIH yd4eT HBY-
MapHBIX KOppessiuhid MexXny (epMHUeBCKHMH HOCHTe/SIMH 3apsiia,
COCTaBJSAIOUIMMHU [BA KCUTOHA, U CUMMETPHUU B3aUMOIEHCTBYIOLIUX
3KCUTOHOB OKa3blBaeT OIpeleJisiiolllee BJAUSHHE HA XapaKTep 3KCH-
TOH-3KCUTOHHOTO B3aHWMOJEHCTBUS: OHO fiBJseTcs B oOLleM OTTal-
KHUBAIOUIUM, 32 HCKJ/IOYEHHEM Cay4as SKCUTOHOB M3 Pa3HBIX HOJHH,
KOTOpble TMPUTATHBAIOTCS U 00pasyloT MeXXIOJIUHHBIH OHIKCHTOH.
Tem cambiM BhisiBJieHa (hu3ndeckas nmpupona 6uskcutoHa B OJ[ITM
U BIepBble OOBSCHEH 3KCIEPUMEHTaJbHO HaO/MI0IaeMbli MIHPOKUH
pa3bpoc 3HaueHUH Heprur OuskcuToHa B pasauunbix OLIIM, B Tom
yucse Npu UX UHKancyasuuu. [losyyeHHble pe3y/ibTaThl IpeaCTaBs-
I0T OYEBUAHBIA NMPAKTUYECKHUH HHTepecC MJisi Pa3BUTHS MOJYIPOBOLI-
HUKOBBIX HaHOTEXHOJIOTHH, NPeXKe BCETO B ONTO3JEKTPOHHUKE.
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30HHAas CTPYKTypa ONHOCJOHHBIX NHUXaJbKOTeHHIOB BOJb()paMa B OKpeCT-
HocTH nosuH K u K' v cBfi3aHHBIE C HUMH 3KCHTOHBI

e Hoang Ngoc Cam, Nguyen Thanh Phuc, Osipov V.A. // npj 2D
Mater. Appl. 2022. V.6. P.22.

B nocnennue ropbl mpousories pe3KHH POCT HHTepeca K Ka-
JUOPOBOYHBIM TEOPHSIM BBICLIMX CIIMHOB U UX CyTNepPCUMMETPHUYHBIM
paclIMpeHUsIM KaK 00ecrneyuBaloOLMM CBsI3b MEXIYy TeOpued cymep-
CTPYH M HHU3KOdHEPreTHYeCKHMH TeOopusiMH moJsi. s uccienosa-
HHUS 3TOrO CJOXKHOrO M aKTya/bHOrO Kpyra BONPOCOB B CJjydae
4D, N = 2 cynepCMMMETPHU HUCIMOJb30BaH MOAXOJ TaPMOHHUYECKOTO
cyneprpocTpaHcTBa. PaccmaTpuBaeTrcsi BaxkHas mpobJeMa IMOCTPO-
€HUS] B3aHMOJAEHUCTBUHU KaJUOPOBOUYHBIX CYMeprosiedl BBICIIHUX CIIH-
HOB ¢ cymeprnonssiMd N = 2 MmaTepud. BrepBele $IBHO MOCTPOEHBI
KyOHUUHBle BEepIIMHBI B3aUMONEHCTBHUS KaJHOPOBOUHBEIX CyIeprioJen
BBICILIUX CIIHHOB C THIIEPMYJbTHIIETOM BHE MacCOBOH MMOBEPXHOCTH.
ITOT pesy/bTaT OTKPHIBAET HOBBIE MHOT0OOEIIAoIHe MePCIeKTHBEL
NpUMeHEHHUs MEeTOfa TapMOHHYECKUX CYMepnpoCTPaHCTB B TEOPUHU
BBICILIUX CITHHOB.

MunnmanbHoe B3aumoneiictBue N = 2 Teopuu HHra-Muaica
C CyMeproJisiMi TUIIepPMYJIbTHILIETA:

SN=2sYM ~ TYJd(4)CC]+a (D + QVJrJrATA)q;r»

roe T4 — reHepaTopbl KaJUOPOBOYHON TPYTIbI.
MunnmanbHoe B3auMopelcTBrHe N = 2 BBICUIUX CIIHHOB U THIEp-
MYJIbTUIIETOB:

SN:thgher spins ™ Jd(_4)<q+a (D++ + gs’]:[\;;;r)q;,



rie H?;;L — MaTpU4HO-AH((epeHHaNbHble ONlepaTopbl paHra s — 1,
§ — BBICIIMH CIIMH AaHHOTO Ka/JMOPOBOUHOIO CYNEpMyJIbTUILIEeTa.

e Buchbinder I. L., Ivanov E.A., Zaigraev N.M. // JHEP. 2022.
V.05. P. 104.

IKCIIEPUMEHTAJIbHAY ®U3HUKA

Puszuka yacTuig

C BBomom B ampese 2022 r. OBYX HOBBIX KJacTepoB pabo-
yui 06beM GalKaJbCKOTO TJyOOKOBOTHOrO HEHUTPHUHHOTO TEJIECKOMa
Baikal-GVD noctur sHayenus ~0,5 KM> B 3a1aue perucTpalHU CO-
OBITUH OT HeUTPUHO BbicOKUX 3Hepruit (cBbitie 100 TaB). Ietektop
colepkUT B cBoeM coctaBe 10 ksacTepoB ryyGOKOBOAHBIX THPJISTHI
perucTpupyioleld U ympasJsiolleid annapaTypbl (2916 onTuueckux
MoOZyJIeH) U ABJSETCS KPYMHEHIIUM HeUTPUHHBIM Tesieckornom CeBep-
HOTO TOJyIIapHs.
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PacnpeneneHnst Mo 3HepPruM 3KCIEPUMEHTANbHBIX W TEOPETHYECKH OXKH-
JaeMblX COOBITHH B paMKax aHa/ju3a KacKaJHBIX COOBITMH H3-TI0H TOpH-
30HTAa: 3JKCIEepPUMEHTaJIbHble COOBITHS — uepHble TOYKH; paclpeleseHue
COOBITHH, oXKaaemoe oT TU(P(PY3HOro MOTOKA HEUTPUHO acTPOPUINUYECKOH
NPUPOABI, — LITPUXOBASI TUCTOrPaMMa; (POHOBBIE COOBITHS OT aTMOC(EPHBIX
MIOOHOB M aTMOC(EPHBIX HEHTPUHO — KeJsTas U KOPHUUHEBAsl 3aKpalleHHbIe
06/1aCTH; CyMMapHOe UYHCJIO0 0XKHIAeMbIX CUTHAJbHBIX U (DOHOBBIX COOBI-
THH — OpaHxKeBasi THCTOrpaMMa



[Ipu aHa/M3e HaHHBIX, MOJYYEHHBIX PH paboTe AeTEKTOpa B KOH-
¢durypauusx 2018-2021 rr., 6bin BeigeseHbl 11 KackagHbIX COOBI-
THH ¢ 3Heprueil cBbille 15 T3B, HHUUIUUPOBAHHBIX HEUTPUHO aCTPO-
(pU3HUUECKOH MPUPOABI, YTO HA YPOBHE NOCTOBEPHOCTH 30 TOATBEP-
XKIaeT Pe3y/nbTaThl MepPBOro HaGJIOAEHHS MOTOKA acTPOPHU3UUECKHUX
HeATPUHO BBICOKUX HEPrUil Ha aHTapKTHYeckoM aeTekTope IceCube.

e Allakhverdyan V. A. et al. (Baikal-GVD Collab.). Diffuse Neutrino
Flux Measurements with the Baikal-GVD Neutrino Telescope.
e-Print:2211.09447 [astro-ph.HE]; Phys. Rev. D. 2022 (nampas-
JIEHO).

AkcnepumeHT rGeN HampaB/ieH Ha H3y4yeHHEe CBOHCTB HEHUTPH-
HO C TOMOLIbI 3HepreTHueckoro peaktopa KamunuHckoit AJC,
4TO [O3BOJISIET OINEPUPOBATb THTAHTCKUM MOTOKOM aHTHHEHTPHUHO

~5-101 ecm™2 - ¢~!. CpaBHeHHe mepBbIX NaHHBIX MpH paGoTalolIeM
M OCTAaHOBJIEHHOM pPeaKTOpe He BbISBHUJIO INPHU3HAKOB O0KHAAEMOTI0
CHTHaJla OT KOTePEeHTHOr0 PaccesiHUst HEHTPHHO, YTO MO3BOJHJIO T10-
CTaBUTb OrpaHHueHHe Ha napametp KBeHunHra k < 0,26 (90 % C.L.).
[Iponomxkaercs HabOp JaHHBIX.

e Alekseev I. et al. // Phys. Rev. D. 2022. V. 106. P.L051101.

B npoekre ATLAS (LLEPH) corpynnuku OWSAW npunumanu
ydacTHe B IIOHUCKE TMOTEHIHAJNbHBIX CCCC-TETPAKBApKOB, pacrajiaio-
IMXCS HA Mapy YapMOHHEBHIX COCTOSIHUH B YETBIPEXMIOOHHOM KO-
HEYHOM COCTOSIHHM, C HCIIOJIb30BAaHMEM MAAHHBIX, MOJYYEHHBIX MPH
/s = 13 T3B pp-cTOJIKHOBEHHH, COOTBETCTBYIOLIUX HHTErPaJbHOM
cBetuMocTH 139 p6~!. Bblu 06HApYKEHbI CTaTHCTHUYECKH 3HAUMMbIE
TMpeBbILIEHHs] CUrHa/Ia Hal ()OHOM B KaHaJse ¢ IByMs J/1)-Me30HaMH,
COIVIaCYIOLIMMCS ¢ Y3KUM pe3oHaHcoM 1pu 6,9 I'sB u Gosee mmpokoi
CTPYKTypo# mpu 6osiee HHU3KHUX Maccax. Kpome Toro, o6HapyKeHO
CTaTHCTUYECKH 3HAUMMOE TpeBbILIeHHe CUrHaMa Hal ()OHOM B KaHaJe
¢ J/Y + (2S)-me3oHamu. OleHeHbl COOTBETCTBYIOLIME MacChl H
IIMPHHBl pacnaios.

o Eletskikh I. et al. ATLAS Results on Exotic Hadronic Resonances //
Proc. of the 11th Intern. Conf. on New Frontiers in Physics
(ICNFP2022), OAC, Kolymbari, Crete, Greece, 30 Aug. - 11 Sept.
2022. ATLAS-CONF-2022-040.

®Ousukamu OUAUN B skcnepumente CMS (LIEPH) nposenen
ananu3 naHHbix ceanca LHC, npoxomusuiero B 2015-2018 rr. Ha
BCTPEYHBIX My4yKaX NPoTOHOB npu 3Hepruu 13 TaB. B o6bennHen-
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HOM KaHaJle POXKAEHHs TMapbl CTPYH U Maphbl JEMNTOHOB yCTAHOBJIEHBI
npenesbl (Ha ypoBHe cTaTHCcTHUecKod moctoBepHoctd 95% C.L.)
Ha Macchl YaCTHI-KaHAWAATOB Ha pOJb YACTHL TEMHOH MaTepuH
(TM) mpy ¥ YacTHUBI-MEPEHOCYMKA B3aHMONEHCTBHSI C TEMHBIM
CEKTOPOM Myeq (CM. pUCYHOK). PaccMoTpeH ciyuyall ymporieHHOTOo

CMS Preliminary Moriond 2022
250 U L I L L L /L L L UL L L L L LI R L B ) a
: Axial-vector mediatou
Dirac DM
2000 gom = 1.0

Exclusion at 95% C. L.

{— Observed

v |---- Expected

— Dilepton (137 b 1)
[arXiv: 2103.02708]

— Dijet (35.9-137 tb'1)

[arXiv: 1806.00843]

[arXiv: 1911.03947)

— Boosted dijet (77 fb™1)
[arXiv: 1909.04114]
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[Mpenensr (95% C.L.) Ha Macchl YaCTHI-KaHAMOATOB Ha pOJb YaCTHIL

TEMHOH MaTepuu mpp ¥ YaCTHIIbI-IEPEHOCYNKA B3aHMOIEHCTBHS C TEMHBIM

CEKTOPOM Mpeq. 3aKpallleHHass 00J1aCTb COOTBETCTBYET 3aKPHITHIM 3Haye-

HUSM Macc JJis1 TICEBIOBEKTOPHOro (@) U BekTOpHOro (6) mepeHocuuka. Pe-

3yJIbTaThl MONyUeHbl U3 JaHHBIX Run-2 B 06beTUHEHHOM KaHalle POXKIEHHs
napbl CTPyH W Tmapbl JENTOHOB



cuenapusi TM ¢ opHo# nupakoBcko# uactuueit TM (gpyv = 1,0) ans
TICEBIOBEKTOPHOTO U BEKTOPHOTO MEePEHOCYUKOB B CLEHAPHUSX JIENTO-
¢unpabx (g4 = g = 0,1) u senrogobuex (g, = 0,1 u g = 0,01)
KOHCTAHT CBSI3H COOTBETCTBEHHO.

[TosiHOCTBIO BhITIOMHEHB! 3anaHdpoBaHHble HA 2022 1. paboThl 1Mo
MOIEpPHH3aLMK U TIpoBepKe paboTocrnocobHOCTH neTekTopoB CMS,
B YAaCTHOCTH, MO CO3[AHHI0 KaJOPHUMETPa BBICOKOH T'PaHYJSPHOCTH
(HGCal) u monepuusauuu nepenHeit MoonHo# cranuuun ME1/1.

e CMS Exotica Summary plots for 13 TeV data — Moriond 2022;
https://twiki.cern.ch/twiki/bin/view/CMSPublic/
SummaryPlotsEXO13TeV#DM_summary_plots

B skcnepumente ALICE na LHC (LLEPH) corpynnuku OUSN
MHULMUPOBA/IHM H3yueHHe MPOLeccoB (DOTOPOXKIEHHS BEKTOPHBIX Me-
30H0B B Pb-Pb- u Xe-Xe-psaumoneicteusax npu /syy = 95,02
U 5,44 T>B cooTBeTCTBEHHO U BIepBble H3MEPUJIH CeueHHsT (HOTOPOXK-
nenus J/¢- u p-mesonos. B cpene GRID 6bL10 NpoaHaIH3HPOBAHO
HECKOJIbKO MUJIJIMAPIOB TaK Ha3bIBAeMBIX YJbTpanepudpepuueckKux
cTonkHoBeHHH smep Pb un Xe, B KOTOpPBIX NpHLEJbHBIH TapameTp
CTAJKHBAIOWIKXCS sifep OoJiblile CYMMBl UX PafHyCOB, T.€. B3aUMO-
NeHCTBUS HYKJOHOB OTCYTCTBYIOT, & PErHCTPUPyeMble 3KCIIEpHUMEH-
TaJIbHOH yCTAHOBKOH YaCTHLBI fIBASIOTCS Pe3y/JbTaTOM B3aUMOIEH-
CTBHUSI (DOTOHOB C SIAPAMH.

CpaBHeHMe pe3y/NbTaTOB C TEOPETHUECKUMH BBIYUC/IEHUSIMU TTOKA-
3aJ10, 4YTO MOJEJH, BKJIOUAIOIlHe YMepeHHOe SKpaHUPOBaHHE IJI00-
HOB B sinpax Pb, mpuemJsemo corsacyioTes ¢ 3KCHepUMeHTaJbHBIMA
NaHHBIMU. BeruucseHusi, mpoBefeHHBle 0e3 yueTa 3KpPaHHPOBAHHS
TJII0OOHOB, PAaBHO KaK M MOJEJH C CHJbHBIM 3KPAaHHPOBAHHEM, KapIaH-
HaJbHO PacXoisiTCs ¢ AaHHBIMU.

CeyeHHs KOTePEHTHOro poxaeHHs p’-Me30HOB B YJbTparepH-
(peprueckux Pb-Pb-B3anmoneiicTBHAX CpaBHUBAINCE C CEUEHUSMH,
NOoJy4YeHHBIMH B MOJEJAX, OCHOBAHHBIX HA Pa3JMYHBIX MOAXOAAX.
Hanny4duiee corsacve mnosyueHo ¢ MOAM(DHUIHUPOBAHHOH MOAEJBIO
BEKTOPHOH JAOMHHAHTHOCTH [puboBa-Inaybepa ¢ yuetom 3ddek-
Ta SIIEPHOTO 3KPaHUPOBaHHUS. BriepBble M3MepeHUs MpPOBEIEHbl 7S
pa3/JMYHBbIX KJAaCCOB COOBITHH, pasieseHHbIX M0 TPHU3HAKY HaJHuHs
3/JeKTPOMAaTrHUTHOH NUCCOLMALIUH sIeDP, COTIPOBOXKAAIOLIEH POXKIEHHE
Me30HOB.

e ALICE Collab. Coherent J/vy Photoproduction at Forward Rapidity
in Ultra-Peripheral Pb—Pb Collisions at \/synx = 5.02 TeV // Phys.
Lett. B. 2019. V. 798. P. 134926.
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e ALICE Collab. Coherent Photoproduction of p° Vector Mesons in
Ultra-Peripheral Pb—Pb Collisions at /syny = 5.02 TeV // JHEP.
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ceueHHss KorepeHTHoro qotopoxienus J/¢- (a) u p’-meso-
Ha (6) B 3aBUCHMOCTH OT OBICTPOTHL M PACUETHI [0 Pa3JUUHBIM MOIEJSIM

2020. V.06. P.035.

e ALICE Collab. First Measurement of Coherent p° Photoproduction
in Ultra-Peripheral Xe-Xe Collisions at \/syny = 5.44 TeV // Phys.

Lett. B. 2021. V.820. P. 136481.

B 2022 r. rpynna OUAU B skcnepumente NA64 (LIEPH) yuact-
BOBaJa B NPOBEJEHHM MBYX CEAHCOB Habopa NaHHBIX Ha YCKOPH-
tese SPS ¢ myukom MiooHOB ¢ sHeprueidl 160 I'sB u asnexTpoHOB
100 I'sB. Tlpu aHanuse paHee 3aperucTPUPOBAHHBIX KOJI-

C 3Heprueu
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Jabopanyed NaHHBIX TPOAOJKAJCSH MOUCK JIETKOH TEMHOW MaTepuut
M ee Menuatopa — TeMHoro ¢orosa. Ha crarucruxe 3,4 - 10! eot
OBl BIIEPBbIe MPOBENEH MOMCK JIETKOro Z’'-6030Ha, BO3HUKAMOLIETO
B MojeJisix paciuupeHuss CTaHOApTHOH MOMENH, CBSI3aHHBIX C Hapy-
ieHreM GapUOH-JIENITOHHOM CHMMETPHH. 3a reHepaudio Z' oTBedyaer
MeXaHH3M TEMHOTO TOPMO3HOI'O M3JIyYeHUS] B peaKLUHH paccesiHUs

100-T'3B ssiekTpoHOB Ha simepHON MulueHd eZ — eZZ'. Pesyabrar
npoBefeHHoro aHanuza Ha 90 %-M ypoBHe NOCTOBEPHOCTH HCKJIIO-
YU/ IaHHBIH MeXaHH3M 00pasoBaHHsi Z’'-0030HA B JMala3oHe Macc
or 1 k3B nmo 1 I'aB, cyuiecTBeHHO NOTMOJHUB paHee HMEMOLIUECS
OrpaHUYEeHHs, TMOJy4YeHHble B CEPUH HEUTPUHHBIX SKCIIEPHMEHTOB

(pUCYHOK).
e Andreev Yu. M. et al. (NA64 Collab.). Search for a New B-L Z’

Gauge Boson with the NA64 Experiment at CERN // Phys. Rev.
Lett. 2022. V. 129, No. 16. P. 161801; e-Print: 2207.09979 [hep-ex].

103
931
104E CHARM II
L NPCGe
1O D B eem e e
100k
[ GEMMA
—7 Ll Ll Ll Ll Ll Lo
w06 105 10* 103 102 10! 1

mgyr, GeV

Pesynbrar NA64 mo wuckiwodenuio Ha 90 %-M ypoBHe HOCTOBEPHOCTH 00-

JIACTH CYIllecTBOBaHUs Z' B Mopmesu HapyiieHuss B-L cummerpuu B 3aBu-

CHUMOCTH OT KOHCTAHThHl CBfI3H gp_1, U Macchl myz/. B cpaBHeHHM C pe-

3yJbTataMd HeHTpHHHBEIX 3KcrepuMeHToB TEXONO, GEMMA (peakrop),

Borexino (conneunble He#iTpuHo), LSND u CHARM II (yckoputesbHbie
SKCIIEPHUMEHTHI)
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HoBele pesynbraTel n3MepeHUs] OCHUMISLUN HEUTPUHO OBLIH T10-
ayudenbl B skcrepumenTe NOvVA (CLHA) ¢ ucnosnb3oBaHHeM yco-
BEpIIEHCTBOBAHHBIX METONOB aHa/ju3a NaHHbIX H MOIeEJHPOBaHHS.
WHTepripetalisi 35TUX pe3y/bTAaTOB B paMKax MOIEJNH C TPeMS TH-
MaMyd HEHTPHHO JIy4llle BCEro COracyeTcs ¢ HOPMaJbHBIM MOPSIKOM
HeHTPUHHBIX MacC U BEPXHHUM OKTAHTOM yIJia CMeIIHBaHus #o3. JlaH-
Hble IJIOXO COOTBETCTBYIOT KOMOMHALUSIM TapaMeTPOB OCLHMJIJISIIMH,
MPUBOASILIMX K OOJIBbIIOH aCHMMETPUH MEXIy 3JeKTPOHHBIMH HeH-
TPUHO U aHTHHeHTpuHO. Ciofa BXoaAT 3HayeHHUs (Da3el, HapyLuawLeH
cumMeTpHio 3apsinoBoil uetHoctd (CP) BOiM3K dcp = 7/2, KOTOpble
UCKJIIOUAI0TCS Ha yPOBHE > 30 NPH 06paTHOM MOpPsiiKe HEATPUHHBIX
mMacc U >20 [1Js 3HaueHHs BOMU3H dcp = 37/2 TpU HOPMaJbHOM
TIOpsiIKe.

e Acero M. A. et al. (NOvA Collab.). Improved Measurement of
Neutrino Oscillation Parameters by the NOvA Experiment // Phys.
Rev. D. 2022. V. 106, No.3. P.032004.

MagorabapuTHbli  MPELMU3HOHHBIA  J1a3epHBIH  WHKJHHOMETP
(MIIJIN), paspaboranueiii corpynurkamMu OWSN, 3apexomennoBan
cebs KaK BBICOKOTOUYHBIH HalexHBIH NPUOOP [OJs PerucTpauun
YTJIOBBIX KOJleGaHUHU MOBEPXHOCTH 3eMJH. JloCTUTHYTas HHCTPyMeH-
TanbHasg TOUHOCTb cocTasaser 1077 pag.

B reuenue 2022 r. co6pansl mects MIIJIM. Hauanoch pasmerie-
Hue MIIJIM B Hayunbix ueHTpax Poccun W 3a pybexom. [IBa k-
gemmisipa MILJIN ycraHoBsiensl B 3ane perektropa MPD Gynyiuero
kosnaiinepa NICA. [IpoBeneH MOHHUTOPHHI YIJIOBBIX MHKPOCEHCMOB
OT HMHAYCTPHA/JbHBIX LIYMOB W INPHPOAHBIX siBAeHUH. Haubosblive
MHUKpPOCEHCMBl JOCTHUralT aMIIUTYyH 4 Mkpan. PaspabarbiBatoTcst
BO3MOXKHBIE CTIOCOOBI MOAABJEHNsT UHAYCTPUAJNBHBIX TIOMEX AJs CTa-
6unnzanuy (OKycoB MYy4KOB KoJjalnepa — BBeldeHHe OOpaTHBIX
CBsI3eH B CHCTEMY yMpaBJeHUs] MarHUTOONTHKON KoJadinepa u/wjan
UCII0/1b30BAHHE Nbe30CTaKepOoB.

e byodacos 0. A. u Op. Tl03HIMOHHO-YYBCTBHTENbHAST PETrHCTPALIHs
[sITHA OJHOMOIOBOIO JIa3€pPHOTO Jyda C HCIOJb30BAHHEM MeTOHa
neJauTenbHbIX miactuHok // IMucbma B DQUAHA. 2022. T.19, Ne6.
C.589-615.

Pusnka TAKEJbIX MOHOB HU3KUX IHEPTHU

Ha yckoputesnbHoM kKommiekce «Pabpuka CBepXTsKeJblX 3Je-
MEHTOB» IIPOJOJI?KEHBl 3KCIIEPUMEHTbl M0 CHHTEe3y M HCCJeJ0BaHUIO
CBOHCTB CBepXTAKEJBIX 3/]eMeHToB B peakuuax 8Ca + 232Th, 238U,

12
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CeepxTsixke/ble A1pa, NOJydeHHble B peaklMM MNogHoro ciusuus *8Ca +
+ 238U, 2Py u 3Am (oTMeueHbl Goslee SPKHM LIBETOM)

242py y 243 Am. B pesysbraTe Ha6a00a10Ch PEKOPAHOE IS JaHHOTO
THIA 3KCIIEPUMEHTOB YUCIO0 COOBITHH — 238 CHHTE3UPOBAHHBIX aToO-
MOB CBEPXTSIXKEJIbIX 3JeMeHTOB. DbliM M3yueHBl CBOHCTBa pacnana
33 M30TOMOB TSXKeJEHITUX 37eMeHTOB. OTKPBITHl O HOBBIX CBEPXTS-
JKeJIbIX HYKJHUIOB: 287 Mc, 264Lr, 276Ds, 27?Hs u 268Sg.

e Oganessian Yu. Ts., Utyonkov V. K., Ibadullayev D. et al. // Phys.
Rev. C. 2022. V.106. P.024612.

e Oganessian Yu. Ts., Utyonkov V. K., Kovrizhnykh N.D. // Phys.
Rev. C. 2022. V. 106. P.L031301.

Ha xommnekce «@abprka CBEPXTSKEJNBIX 3J€MEHTOB» BIIEPBBIE
BBIMIOJIHEH 3KCIEPUMEHT 1Mo cuHTe3y u3oronoB Ds (3sementa 110)
B peakuuu causnus 8Ca + 232Th. OcHoBHas LeJb — INpPOBepKa
npeacKa3blBaeMoOi Teopuel 1715 3TOH 00/1acTH silep PeKOPAHO HH3-
KOH CTaOHJIbHOCTH OTHOCHTEJBHO JeJIeHHs, a CJel0BaTebHO, U Be-
POSITHOCTH BBKHBaHHS BO30OYKIEHHOTO cocTaBHOTO sapa. CUHTe3
sneMeHTa 110 — BakHBI 3Tam B MOATOTOBKE 3SKCIIEPUMEHTOB MO
cuHTe3y 3JjemeHTa 120, ycnex KOTOpPOro BO MHOTOM 3aBHCHUT OT
BeJIMUKHBI 6apbepa AeJieHus], ONpee sIOUIEro BEXKHBAEMOCTh CBEPX-
TS2KeJIoro siipa. B pe3dysnbrate OblKM CHHTE3UPOBAHbI LIECTh LENOUEK
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48Ca ¢ akTHHUIAMH

pacrmaga HOBOIO M30TONa, (-pacraj KOTOPOTO TpPUBEJ K OTKPBITHIO
eme aByx uzoromos: 2'?Hs u 2%8Sg. Ceuenns peakumu cocrasumu

70 ¢6 u 0,7 n6.

e Marepuasbl coBelllaHus N0 (U3HKe Tskeabix HOHOB, CaHkT-Ilerep-
6ypr, Poccust, 3-9 uiosa 2022 r.; https://indico.jinr.ru/event/ 3105/.

HenitponHnas sinepHas ¢pusmka

e

Kuad us Hexpomosis
«Bosna 1»
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[IpomonxkatoTcsi pa3paboTka MeTOAHMKH
U TIpUMeHeHHe HeHTPOHHOTO Pe30HaHCHOTO
aHa/lM3a C LeJblo ONpefesleHUs] 3JeMeHT-
HOro coctaBa o6pasioB. [laHHBIH aHaaW3
onpefeJsisieT 3JEMEHTHbBIH M U30TONHBIA CO-
CTaBbl 0ObEKTOB Hepas3pylIalouUM 00pa3oM
U 10 BceMy oO0bemy ofpasia, 4To [eJa-
€T ero UHTEPECHBIM U MePCIeKTHUBHBIM s
UCCNe0BAHUN apXeoJoTHUeCKUX OOBEKTOB.
HNudopmauns 06 3/eMeHTHOM COCTaBe ap-
Te()akKTOB MOXKET IOMOYb AapXeoJioraM BbI-
SIBUTb LEHTPbl peMecsia, YTOUYHUTb JaTHPOB-
Ky HaXONOK M HUX TEXHOJOTMYeCKHe CXEMBI.
HccnenoBanus Oblid NpoBeleHbl B COTPYI-
HuuectBe ¢ MHcrutyToMm apxeonorun PAH



PesyabraThl H3MepeHU 3J1eMeHTHOr0 coctaBa Knada
metomom NRCA

DJIeMEeHT Macca, r Conepxanue, %
Cu 59,7+3,9 68,8+4,5
Sn 5,29 +0,23 6,10+0,26
As 0,1892 +0,0081 0,2179 40,0094
Ag 0,0131+0,0014 0,0151 +0,0016

Ha UMITyJIbCHOM MCTOUHHKe pe3oHaHcHbX HelTpoHoB MPEH OUSAN
a7 Kuada u3 Hekponosas «Bosna 1» Ha TamaHckom moJyocTpoBe
(VI-IV BB. 10 H. 3.).

e Simbirtseva N.V., Sedyshev P.V., Mazhen S., Yergashov A.,
Dmitriev A. Yu., Saprykina I. A., Mimokhod R. A. Non-Destructive
Investigation of the Kyathos (6th—-4th centuries BCE) from the
Necropolis Volna 1 on the Taman Peninsula by Neutron Resonance
Capture and X-Ray Fluorescence Analysis // Acta IMEKO. 2022.
V.11, No.3. P. 1-6;
http://dx.doi.org/10.21014/acta_imeko.v11i3.1081.

Pusznka KOHACHCHUPOBAHHBIX Cpel

PaspaboraHa MeToaMKa KpHUCTa/lau3aluu Oejka B KalMJJspax,
B KayeCcTBe MOJeJbHOTO MeMOPaHHOTO Oesika B3SIT HaKTEPHOPOAOTICHH
u3 Halobium Salinarum. CoryacHo paHee CyIIeCTBYIOLIEH Mapaaur-
Me KpHUCTaJ/JIM3allksl NPOUCXOAUT B Ouuessax. OnHako NpoBe/ieHHble
3KCIIepUMEHTHl MOKasaJju, 4To OesIoOK KpHUCTaJu3yeTcsl mocje ¢op-
MHUPOBAaHUA TeJblIONOOHOH (ha3el, KoTopas sBJAeTC OHLEJJISPHON
TOJIBKO Ha HadaJbHBIX 3TaNax 3KCIepHMeHTa, a 3aTeM OPMHUPYIOTCS
JIEHTONONOOHble B3aWMOCOeMHEeHHble JlaMeJlsbl, YTO TIoMoraet GeJ-
Ky MUTPUPOBaTh MeXIy MeMOpaHaMM K MeCTy pocCTa KpHUCTaJJa.
Takxxe oOHapy:xeHO (opMHpOBaHME B IpoliecCe KpHUCTaJIH3aLUN
MYJIbTHIAMeAsIpHOH (asbl Leryst, o6beM KoTOpoH pacTeT mpormop-
[IMOHAJIbHO POCTY KPUCTaJMIOB (CM. pucyHOK). CyliiecTBOBaHHE TaKOH
JIOKAJIbHOH J1aMeJIIIpHOHN (Da3bl, KOHTAKTHPYIOLLEeH ¢ MOBEPXHOCTbIO
KPUCTaJJIOB, TaKxXKe [OMOraeT pocTy Kpuctasjios. [losydyeHHble pe-
3yJIbTAThl T103BOJISIIOT PACKPBITh MeXaHMU3MBI IIpollecca KpUCTa/lln3a-
LMK MeMOpaHHBIX 0€JKOB i1 meso W CO3[aTbh IMIHUPUUYECKYIO OCHOBY
TAKOr0 THUIA KPUCTA/IM3aUUU B LeJNSIX HCIOJb30BAHUS pe3yJbTa-
TOB B JaJjbHedlleM .Jisi PallMOHAJbHOTO AM3alHA JieKapCTBEHHBIX
CPeACTB.
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a) CxemMaTHUecKoe IpeJCTaBJeHHe Npolecca KPUCTaNIH3aLdl GaKTepHo-
poloncHHa B OHWIleNIaX B Kamujjaspax mjs akcrnepumedtoB MYPP (ma-
JIOYTJIOBOTO PEHTIeHOBCKOT'O pacCesiHUsl) B PEXHMe peasibHOro BpPeMEHH.
6) Namenenus crnektpoB MYPP npu pasinyHBEIX 3Tanax KpHCTaNIH3aLHH.
8) DBOJIIOLMS KPUCTAJIH3ANOHHON CHCTEMBl U MOCJIE0BATENbHOE MOSIBIIE-
HHe/HCUe3HOBEHHE Pa3JIMUHBIX CTPYKTYPHBIX 3/1EMEHTOB

e Murugova T.N., Ivankov O.I, Ryzhykau Y.L., Soloviov D.V.,
Kovalev K. V., Skachkova D.V., Round A., Baeken C., Ishchen-
ko A. V., Volkov O. A., Rogachev A. V., Viasov A. V., Kuklin A. I,
Gordeliy V.I. Mechanisms of Membrane Protein Crystallization in
“Bicelles” // Sci. Rep. 2022. V.12, Iss. 1. P. 1-17.

16



MetonoM HEHTPOHHOH nU(PAKIUKU TIPOBENEHO HCCIEIOBaHNE
KPUCTAJIIMUECKOH U MarHUTHOH cTpyKTyp Mn3sO4 B nuamnasoHe 3Ha-
yeHuil nasnenuss po 20 I'Tla u temneparypol 15-300 K (pucyHok).
[Ipu naBnennu Boiwe 2 I'Tla Habatopanuch MofaB/ieHHE HU3KOTEM-

(7(1),?,})/([1),61171) @ [T T Phem 1 6
i ,0, : ) a
P= 20(;/15';; D/ k: ) il ,/(i1/2,i1.§)RO (+£1/2,0,1)
A ' 1 +1/2,1,0
i (1,10)/ R
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55K |
" i e
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d-spacing, A d-spacing, A
8 e

¢ Mn2t+
® S-Mn3+
* R-Mn3t+

HeifiTponHble nudpakuuoHHble crekKTpel MngOy Mpu pa3iuuHBIX 3HAUEHUAX
IaBJeHHss U TeMIleparypbl, obpaGoTaHHble Mo Mertony Putsenbna (a, 6).
[ToxasaHbl sKCrepUMeHTa/NbHble TOUKH M pacCUUTaHHble npoduau. Bepru-
KaJbHble WITPUXHU BHHU3Y (a, 6) ¥ BBepxXy (6) COOTBETCTBYIOT pacCUHUTaH-
HBIM II0JIOKEHUSIM JU(PPAKLHOHHBIX MHKOB aTOMHOH CTPYKTYPbl MCXOIHOH
TeTparoHa/jbHOH (a3l cummerpun [4;/amd w opropombuyeckoit (asbl
BBICOKOTO JaBJIeHUs CUMMeTpUd Pbcm. BBepxy Takxke NprBeieHbl HHAEKCHI
HanboJsiee WHTEHCUBHBIX MarHUTHBIX NHUKOB. CxeMaTH4ecKU ITpelcTaBJ/eHa
MOIY/JMPOBaHHAs MarHUTHAsl CTPYKTypa, Bo3HHKawwas Huxe Tz ~ 33 K
pu atMoc(epHOM AaBJEHHH, U TFeOMeTPHUs KOHKYPHUPYIOLIMX MarHUTHBIX
B3aMMOJIeACTBUH (8), a TakxKe MarHUTHas CTPYKTypa OpPTOPOMOUYECKOH
(asbl BLICOKOTO JaBJeHUs (2)
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nepaTypHbiXx MonynupoBaHHbIX ADPM-da3 u crabunusauus deppu-
MarHuTHOH (ha3bl. [IpH 3TOM Temmeparypa MarHUTHOTO YIOPSLO-
yeHUsl pe3ko yBesauuuBaercss ¢ Tn; ~ 43 po 100 K B auanasone
3HaueHuit pasneHuss 0-10 I'Tla. OmpeneseHa MarHuTHast CTPYKTY-
pa opropoMmbuueckoil (asbl BeicoKoro nasjenus npu P = 20 [Tla.
B s10#t dase npu Ty = 275 K dopmupyercst nanpuuii AP M-nopsinok
¢ BexTOpOM pacrpoctpaHenus k = (1/2,0,0) na Mn®*-nogpemerxke,
a Mn?T-nonpemerka ocTaeTcsi MarHMUTHO-HEYTOPANOUeHHOH. Takum
o6pa3omM, TemnepaTypa MarHUTHOTO YIOPSIAOYEHHS TOA JAaBJEHHEM
yBesnnunBaeTcsi 6ojee yeM B 6 pa3, 4TO sBAAETCH YHHUKaJbHBIM
cllyyaeM Cpely U3BECTHBIX MarHUTHBIX MaTepHaJsioB.

e Kozlenko D.P., Dang N.T. Kichanov S.E., Thao L.T.P.,
Rutkaukas A. V., Lukin E. V., Savenko B.N., Tran N., Khan D. T.,
Truong-Son L. V., Khiem L. H., Lee B. W., Phan T.L., Phan N. L.,
Truong-Tho N., Hieuw N.N., Tran T.A., Phan M. H. High Pressure
Enhanced Magnetic Ordering and Magnetostructural Coupling in
the Geometrically Frustrated Spinel Mn3Oy4 // Phys. Rev. B. 2022.
V. 105. P.094430.

PAIUAIIMOHHBIE H PATUOBHUOJIOTHYECKHE
HCCJIEJOBAHUA

Ilns yckoputenpHoro kKommiekca NICA onpenesieHbl TpaHHLbI
CaHUTapPHO-3aLUUTHBIX 30H NpU padoTe KoJjaliiepa B peKUMe CTOJIK-
HOBEHUS TSKeJIbIX HOHOB M IJIl HOMNOJHHTEJbHOrO pexuMma B3au-
MOJEHCTBUSI NPOTOHOB BbICOKOH 3HEPrHH. BbIMOJHEHBI pacyeThl IO
nupdepeHIHaNbHOMY U TOJHOMY BBIXOAY a/lb0ef0o HEUTPOHOB peJis-
TUBUCTCKHUX 3Heprui, najawomux Ha 6eToH. Ha ocHoBaHuM pacuer-
HBIX JaHHBIX IIpelJoXKeHa aNlpoKCUMaLUs HepreTHYeckod 3aBUCHU-
MOCTH MOJIHOTO a/nb0e10 HeHTPOHOB B AMaNa3oHe 3HayeHHWH dHepruu
1o 50 ['s3B (cMm. pucyHOK).

e Butenko A. V., Gordeev 1. S., Kovalenko A. D., Paraipan M., Syre-
sin E.M., Timoshenko G.N. Prediction of Radiation Environment
around NICA Complex // Phys. Part. Nucl. Lett. 2022. V. 19, No. 2.
P.98.

o Gordeev I. S., Timoshenko G. N. Albedo of Neutrons of Relativistic
Energies // Phys. Part. Nucl. Lett. 2022. V.19, No.4. P.402-407,
doi: 10.1134/S1547477122040136.

[IpoBenena oueHka 3(PPEKTUBHOCTH KOMOWHHUPOBAHHOTO [el-
crBusi 1-B-D-apabunodypanosunuurosrHa (Apall) u npoToHHOro
usaydeHus: B oyarooil nose 10 I'p Ha pocT mesnaHombl JvHUM B16
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@) Pacnonoxenne kopryco Ne 1 u Ne 205 JI®BD ¢ kputryecknumu TouKa-

Md A’ u B’ Ha rpaHule CaHHUTapHO-3ALIUTHOH 30HBL. B Tabnuue ykasaHbl

BKJIaJbl Pa3/JHYHBIX UCTOUHUKOB H3JyUeHHs] B TONOBbIE N03bl HEHTPOHOB H

ramma-nydeit (B Mk3B) B Toukax A’ u B’ mpu pabore kommiekca NICA.

6) CxeMaTHuecKoe MpeACTaBJIeHHe TeOMETPUU pacueTa ajb0ef0 HeHTPOHOB
U BBIXO[ MOJIHOTO anb0el0 HEHTPOHOB B 3aBUCHMOCTH OT yIJla U SHEPTUH
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+ MPOTOHBI  + TPOTOHBI

Hoass OCK (knetox SP) B mepBHuHOM ouare MesjaHoMmbl B16 yepes 2 cyT

(6esbie cToa16ubl) U 9 cyT (ceprle cTOMOIBI) MOCAE O6JYUEHHST TPOTOHAMH

¥ KOMOHHMpoBaHHOTO AeficTBus: Apall u mpoTtonos; Apall, rugpokcumoye-
BuHbl (M) 1 npoToHOB

W Ha psif MPOLIeCCOB, CBSI3aHHBIX C PAAWALMOHHBIM OTBETOM OIyXO-
JU in 0ivo. YCTAHOBJIEHO, YTO MOJIEKYJISIPHO-KJIETOUHBIE MTOKa3are-
JI Tr0esn U NPOoJUQepaTUBHON aKTUBHOCTH U3MEHSJIUCh TPUMEPHO
B OIMHAKOBOH CTeNMeHH MO CpPaBHEHHIO ¢ KoHTposeM. OmgHako n0Jsi
onyxoJieBbiX cTBOJIOBbIX KjaeTok (OCK) Obina cHukena B 3,1 pasa
nocJje KOMOHHHUPOBAHHOTO BO3AEHCTBHUS 10 CPABHEHHIO C OJUHOUHBIM
06JIyueHHEeM, YTO, BO3MOXKHO, 00BbsICHsSET 3 (eKT HaubobIlIero Top-
MOKEHHSI OMyX0JIeBOTO pocTa npu obsyueHun Ha (oHe Apall.

e Zamulaeva I. A., Boreyko A. V., Bugay A. N., Kaprin A. D., Korya-
kin S.N., Krasavin E. A., Matchuk O.N., Mosina V. A., Selivano-
va E. I, Chausov V. N. Method for Increasing the Effectiveness of
Ionizing Radiation on Melanoma. Patent No. 2774032 (14.06.2022).

o Zamulaeva I. A., Matchuk O.N., Selivanova E. I., Yakimova A. O.,
Mosina V. A., Koryakin S.N., Kaprin A.D., Boreyko A.V., Bu-
gay A. N., Chausov V. N., Krasavin E. A. Radiobiological Effects of
the Combined Action of 1-3-D-Arabinofuranosylcytosine and Proton
Radiation on B16 Melanoma In Vivo // Phys. Part. Nucl. Lett.
2023. V.20, No. 1.

[IpoBeseHO cpaBHMTe/IbHOE HCCJe[l0BaHMe HapylleHUH MNoBeleH-
YeCKUX peaklUUil U MOpP(OJOrMiecKUX U3MeHEeHHH B I'OJJOBHOM MO3re
B3POCJILIX CaMOK KPEIC TocJe o6yuenus y-ksautamu *°Co u npoto-
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KosuecTBoO AMHUJIOUIHBIX OJIsIIIIEK
Ha cpe3 TKaHU
[~}
ot
|

Amunounnble O/ISIIKYH B epeqHeM Mo3re Kpbic uepes 30 cyT mocJe obuayue-

HUsi (OTMeueHbl GesIbIMK CTpesKaMH Ha cpe3ax). K — KoHTposibHas rpymmna,

[ — ramma-obsaydenue, pl70 — mpotoHsl ¢ 3Heprueir 170 MsB, p70 —
NPOTOHBI ¢ dHeprueit 70 MaB

HaMM pasinuHblX 3Hepruil B noze 1 I'p. Habmromanuce yxyniuieHus
paboThl KpaTKOBpEMEHHOH MaMsTH, ABUTaTeJbHOH U HCCeL0oBaTe/b-
CKOH aKTHBHOCTH KHUBOTHbIX. CpaBHHTeJbHBIH MaToMopdoJoruye-
CKMH aHa/M3 BO3MOXHBIX NPUYMH HapyLIEHUs] MOBeJeHHS BbISBHJ
pPaHHUH aMHJ/IOMI03, ayTOJNU3 SMEHIUMAaJbHOIO C€J10s, HeliporereHe-
paTHBHble HM3MeHEeHMs] B Pa3/MYHBIX CTPYKTypax T[OJIOBHOIO MO3ra
U pas3BuTHe runeptpocpuu HeHpoHoB. IlokasaHo, 4yTo Hab/0AaB-
lMecs NeCTPYKTHBHble H3MeHEeHHs BO3PacTalOT C POCTOM JIMHEHHOMH
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nepenauu sHepruu yactui, (JI[13), cocrapasiBiie#, cOOTBETCTBEH-
Ho, 0,2 k3B/Mkm (v-kBaHThl), 0,5 K3B/MKM (MpOTOHBI ¢ 3Heprued
170 MsB) u 0,97 x3B/mMxm (mpoToHbl B muke bparra ¢ sHepruei
70 MsB).

e Severyukhin Yu.S., Lalkovicovd M., Utina D. M., Lyakhova K. N.,
Kolesnikova [.A., Ermolaeva M.E., Molokanov A.G., Gaev-
sky V.N., Komarov D.A., Krasavin E.A. Comparative Analysis
of Behavioral Reactions and Morphological Changes in the Rat
Brain after Exposure to Ionizing Radiation with Different Physical
Characteristics // Cell. Mol. Neurobiol. 2023. V.43, No.l.
P. 339-353; https://doi.org/10.1007/s10571-021-01187-z.

PazpaboraHa maremaTHuecKas MOJeJ b paJHallMOHHO-UHIYLHUPO-
BAaHHOTO HapylleHHUsi HeiporeHesa y B3poc/bix Mbiied C57BL/6J.
Mopenb BOCIIPOHM3BOIUT 3IKCIePHMeHTa/bHble JaHHbIE BO3PaCTHOTO
MU3MeHEeHHs YUCJIEHHOCTH HEePBHBIX CTBOJIOBBIX KJETOK, aMILIU(UIIH-
PYIOILMX HelpOHaNbHBIX TpealleCTBeHHHKOB, HeHpo6/1acToB, He3pe-
JIIX HEHPOHOB, a TakxKe (BIepBble) 3peJblX HeHPOHOB, aCTPOLUTOB
U OJIUTONEHIPOLMUTOB. YUeT TUbeu KJeTOK-TNpealleCTBEHHHKOB H
He3peJiblX HEHPOHOB O3B0/ OLEHUTh Ae(ULUT HOBOOOPA30BAHHBIX
3peJsibiX HeHPOHOB, aCTPOLIUTOB U OJIUTOAEHAPOLUTOB Mocje 00/yde-
HUS PEeHTTeHOBCKHMH JyUaMH M YCKOPeHHBIMH HoHaMH °6Fe.

Q1,0 =105
T a T C i 6
§078 ><078-_
L g "
206F N S06F
C = C
§0,4: §0,4_‘ !
2] - -
= 0,2F 5 0.2F
= o ] = L
|:(070'... M B B S[0,0-"""""""""'
0 2 4 6 8 10 0 2 4 6 8 10
Ho3a o6myuenus, I'p Ho3za obmyuenus, ['p

PaccyutaHHass Mo Momend [0Js BBDKHBIIMX Helipo6aactoB (HB) (a)

" Hespesbix HediponoB (H3H) (6) Ha 21-e cyTku (KpacHasi JIMHHS)

i 60-e CYyTKH >KM3HHM MbIIIK (YepHasi JMHHS) T0CJe OCTPOr0 PEHTIeHOB-

ckoro obsyuenust nosamMu 2, 5 u 10 I'p. KpacHbiMH Kpy»KKaMu OTMEeYeHbI

3KCIepUMeHTa IbHBIE NaHHble 15 Mbiiedl Bospacta 21 cyT (Rola R. et al.

2004), 4epHBIMH KBajgpaTaMH — JIJs Mblled Bospacta 60 cyrt (Mizu-
matsu S. et al. 2003)

e [nebos A.A., Kosecnurosa E.A., Byeati A.H. MatemaTnyeckas

MOJIeJIb paIraliOHHO-HHIYIMPOBAaHHOTO HAPYILIEHHs Hekporenesa //
[Tucema B DQUAL. 2022. T. 19, Ne4. C. 338-354.
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YCKOPUTEJbHAA TEMATHKA

3aBeplleHO co3JaHHe KOMIJIEKCA YCKOPUTEJEeH TSKeJbIX HOHOB,
BKJIIOYAIOLIEr0 B Ce0si UCTOYHMK 3JIEKTPOHHO-CTPYHHOTO THIA, JIH-
HEeHHBIH YCKOPUTEJb TSKEJNBbIX HOHOB, MPOMEXYTOUHBIH CBEpPXIIPO-
BOISILIMH CUHXPOTPOH — OycTep, OCHOBHOH YCKOPHUTeJb KOMILIeKca
NICA-HYKJIOTPOH U BCe CBSI3bIBAOLME HX KaHaJbl TPAHCIOPTHPOB-
k1 nydyka. B 2022 r. Ha KoMmJieKce OCYIIeCTBJEHO YCKOPEHHe HOHOB
yriepoia, aproHa M KceHoHa. HauaTel skcrepyMeHTbl Ha (UKCHPO-
BaHHBIX MHIIEHsX. B Xole BeceHHero ceaHca MPOAOKHUTENIbHOCTBIO
6osee 2000 u Ha myukax yraepoma ¢ sHepruedl 3 ['aB/HykJoH npo-
BelleHbl KCIIEPUMEHTBI 10 TpOorpaMMe HCCle0BaHUsI KOPOTKOAeHCT-
BYIOLIMX KOPPeJSILHH HYKJOHOB B siApax. 3aBeplleHa MOATOTOBKA
K TIPOBEIEHHIO JKCIIEPUMEHTOB, W TOJyyeHa peKOopaHash HHTEHCHB-
HOCTb Ha BBIBEIEHHBIX My4YKaX YCKOPEHHBIX HOHOB KceHoHa. [Tomumo
WHKEKLIMH B KOJIJIaliep MyYKOB MOHOB BILJIOTH JI0 30JI0Ta U BUCMYTA,
KOMIIJIEKC 00eCHeyuT pelleHHe MHOTMX (DU3HUECKUX W MPHUKJAJHBIX
3anad.

Craryc: The Subsystem 5 running! Verpodcrao: dagnostics[bergoz/1 1%
22.11.2022 03:42:51
Z/A=54/124 Binj = 2227 l'c

O

Surarare o S o

UMK/ MarHWTHOTO TOJSI HYKJOTPOHA M MHTEHCHBHOCTb MyuYKa siIep Kce-

HOHa, U3MepeHHas NapaMeTpUyecKUM TpaHc(OpMaTOpOM TOKa, B MpoLecce

HACTPOMKH A5 9KcnepuMeHTa BM(@N. MHTEHCHBHOCTb yCKOPEHHOTO Myu-
Ka npumepHo 107 yacTui

e Butenko A. et al. First Experiments with Accelerated Ion Beams in
the Booster of the NICA Accelerator Complex // Proc. of the 12th
Intern. Particle Accelerator Conf. (IPAC2021), Campinas, Brazil,
May 24-28, 2021.
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e Syresin E. et al. NICA Ion Collider and Plans of Its First
Operations // Proc. of the 13th Intern. Particle Accelerator Conf.
(IPAC2022), Bangkok, Thailand, June 12-17, 2022.

HWHPOPMAIIMOHHBIE TEXHOJIOI'NHA
U BBIYUCJIMTEJbHAYI ®PU3UKA

B 2022 r. npoBeneHa MopepHH3auusl cynepkoMmmnbiotepa «[oBo-
PYH»: ero BBIUHC/JUTE bHAS MOILIHOCTh yBeJauuuaach Ha 23,5 %, 4to
MO3BOJIMJIO JOCTUYb MUKOBOH mpousBoputesnbHocTd 1,1 [ldaonc, cu-
creMa 006paboOTKH M XpaHeHMs JaHHBIX pacuvpunaack Ha 8 [1B. Mo-
JepHU3aLns o6ecrneuyruT HOBblE BOBMOXKHOCTH [J/151 IPOBefieHus1 HoJee
3(pPEeKTUBHBIX PAaCYeTOB M HHTEJJIEKTyaJbHOH 00paboTKH 6OJbIINX
JNAHHBIX B paMKaX pas3JMuHBIX HayudHbIX 3KcnepumeHToB OWSU,
BKJtouast MeracaiieHc-npoekT NICA, u 1MO3BOMUT BBIMOJHATb Mac-
mtabHble UCC/ef0BaTeNbCKHE MPOEKThl B pamkKax HayuHo-uccneno-
BaTesibckod KommbioTepHod cetd (HUKC), o6benunsiomeit Tpu uen-
Tpa KOJJeKTHBHOro nosb3oBaHus — OWAN, MexBenoMcTBeHHBbIH
cynepkomnbioTepHbi# ueHTp PAH n Cankr-IleTep6ypreku#t mosnrex-
HuduecKni yHuBepcurtet [letpa Benunkoro.

e [IpousBoputesbHOCTh cymnepkommnbioTepa «[oBopyn» B OUAUN no-
crurna 1,1 Tldaonc. Tlpecc-penns CNew; https://www.cnews.ru/
news/line/2022-11-17_proizvoditelnost_superkompyutera.

Hentp Tier-1 OWUAWN memoHcTpupyeT cradunbHyio paboTy He
ToIbKO 151 sKcrepumenta CMS, Ho u nns MPD NICA. ITlo npo-
usBoputesnbHocTH Tier-1 3aHWMaeT mepBoe MecTO Cpeiu LEHTPOB
Tier-1 nast skcrnepumenta CMS B mupe. 30 % Bcex 3amay, BBITMOJ-
HsieMblx Ha Tier-1, cocrasasitoT 3agaun MPD. Llentp yposus Tier-2
SIBJISIETCS CaMbIM MPOAYKTHBHBIM B poccuiickoM KoHcopiuyme RDIG
(Poccuiickuit rpua 1/1s1 HHTEHCUBHOH 00paOOTKH MAHHBIX) H HCIOJb-
3yercsi nsis o6pabotku naHHbix 3dkcrnepumeHToB NICA, LHC, ILC,
BIOMED, NOvA, a rtakxe JoKa/JabHBIMU Modb3oBaTenasmu OWAN
(cMm. pucyHOK Ha c.25).

e Kopenvxos B.B. CocTosiHHe U IepCleKTUBbl Pa3BUTHUS KOMIIbIOTEp-
Horo komrsiekca OUSAN // TlapasiesbHble BBIUHCAUTEbHBIE TEXHO-
goruu ([1aBT) 2022. 29-31 mapra 2022 r. dy6ua: OUSAH, 2022.

Pagpaborana mnporpamMmHo-anmnapatHas MjaaTdopmMa Ha OCHOBE
BCTPAaHWBaeMblX B KOHTYpP yIpaBJeHHUs KBAHTOBBIX HEUETKHUX pery-
JISITOPOB [/l PEelIeHUs 3afadyu YIpaB/JeHHs AaBJeHUEM H PacXoaoM

24



ES-PIC a

FR-CCIN2P3 3%
9%

RU-JINR-T1

IT-INFN-CNAF 25%
10%
UK-T1-RAL
10%
US-FNAL-CMS
22%

DE-KIT
21%

RU-SPbSU, 1.08%
ru-PNPI, 2.47% Ru-Troitsk-INR-LCG2, 0.68%
RU-SARFTI, 2.85% \ l/ITEP, 0.42%

RU-Protvino-IHEP, 14.70%

JINR-LCG2, 77.80%

Pacnpenenenne no HopmupoBaHHoMy BpeMeHH 3arpy3ku CPU B HS06 ua-
cax 3a 2022 r. pas Tier-1 caiitoB mas axcrnepumedta CMS (a) u Tier-2
caiitoB, Bxoasuux B KoHcopuuym RDIG (6)

JKHAKOTO a30Ta CBEPXNPOBOJSLIMX MarHUTOB KPHOT'eHHOH CHCTe-
Mbl yckoputesbHoro kommiekca NICA. MHoroypoBHeBasi cuctema
VOPaBJIEHHUS BKJOYaeT CYLUEeCTBYIOLIWH HUXKHUK HCIOJHUTENbHBIN
ypoBeHb, OoCHOBaHHbIH Ha cucteMe Tango Controls, ¥ HOBBIH ypo-
BeHb, HA KOTOPOM YTIPaBJSIOIIHE BO3AEHCTBUS (POPMHUPYIOTCS C OMO-
I1bI0 KBAHTOBOT'O HEUETKOro peryssTopa. [Ipu sTom obecrneunBarorcs
ONTHMaJ/IbHble NapaMeTpbl KauecTBa yIpaBJ/eHHs, TaKhe Kak TeMIle-
patypa, pacxon asoTa, OblIcTposeHcTBHe, TpeOyeMblil yPOBEHb JaBJle-
HHUS 1 MMHHAMaJbHas CJ0XKHOCTb peau3aldy yrpaB/aeHUsl. DKCIepH-
MeHTaJIbHO NPOAEMOHCTPUPOBaHA PabOTOCNOCOOHOCTh U 3((eKTUB-
HOCTb pa3paGoTaHHOU WHTEJJEKTYaJbHOH CUCTEMbl AUCTAHLIHOHHOTO
yIpaBJeHHUss TeXHOJOTMYeCKUM IIPOLLeCCOM OXJIaXKAeHHUSI CBepXIpo-
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BOJSILIIEr0 MAarHUTa ¢ FapaHTHPOBAHHBIM JOCTHXKEHHEM YCTOHUHBOH
30HBI CBEPXIPOBOAUMOCTH. [IpoeKTHpOBaHHEe KBAHTOBBIX HEYETKHX
pEeryJsiTopoB OCHOBAHO Ha KBAHTOBBIX HH(OPMALMOHHBIX TEXHOJO-
THSIX U OCYLIECTBJISIETCS C MOMOLLbI0 pa3paboTaHHOrO COTPYAHHKA-
mu OUAU nmporpammuoro uncrpymentapus QSCIT (Quantum Soft
Computational Intelligence Toolkit).

e bymenko A. B., 3peros I1. B., Kopenvkos B. B., Kocmpomun C. A.,
Huxugopos [. H., Pewemnuxos A.I., Cemawxo C.B., TpybHu-
ko I'. B., ¥avarnos C.B. VIHTennektyanbHas cucreMa AWCTAHIIMOH-
HOTO yIpaBJeHHUsT JaBJIEHHEM U PACXOAOM XKHIKOT0 a30Ta B KPHOTEH-
HOP cHCTeMe CBEPXMPOBOMAIIMX MarHUTOB: MPOTPaMMHO-aMapaTHast
nnatdopma // Iucema B DUAS. 2023. T. 20, Ne2(247).

e Korenkov V. V., Reshetnikov A.G., Ulyanov S.V., Zrelov P. V.,
Zrelova D.P. Seli-Organized Intelligent Quantum Controller:
Quantum Deep Learning and Quantum Genetic Algorithm —
QSCOptKB™ Toolkit // Proc. the 6th Intern. Workshop on Deep
Learning in Computational Physics (DLCP2022), July 6-8, 2022.
Dubna: JINR.

Paspaborana u omny6.aukoBaHa B bubsinoreke mporpamm CPC
nporpamma KANTBP 3.1 nnsi pacyera 3HaueHMH HEpPruu, MaTPHILL
OTpaKeHHUsI U MPOXOXKAEHHUS U COOTBETCTBYIOLIMX BOJHOBBIX (PYHK-
UUi B NMoaxofe aauabaTHYecKUX CBSI3aHHBIX KaHaJsoB. [lpenmyie-
CTBOM 3TOH MpOrpaMMbl MO CPAaBHEHUIO C LIMPOKO MCMOJb3yeMOH
nporpamMmmoii CCFULL siBnsieTcs TarenpHas 06paboTka rpaHUYHbBIX
YCJIOBUH /151 pellieHHs] CUCTeMbl CBsi3aHHbIX ypaBHeHui lllpennHre-
pa, 4To M03BOJsIET COXPAHUTh BBICOKYIO TOUHOCTb PaCyeTOB, YYUTbI-
BaIOLIMX GOJbIIOE KOJIWYECTBO CBA3aHHBIX KaHAJsOB. TeopeTHdecKHe
ceuenus, noaydyennsle nporpammoit KANTBP 3.1, xopouio onuceiBa-
I0T dKCTepUMEHTAJbHbIe AaHHbIE [IJISl PA3JUYHBIX PeaKUHH CAUSHUSA
U [IeJIeHUS TSKEJIbIX HOHOB.

e Chuluunbaatar O. et al. KANTBP 3.1: A Program for Computing
Energy Levels, Reflection and Transmission Matrices, and
Corresponding Wave Functions in the Coupled-Channel and
Adiabatic Approaches // Comp. Phys. Commun. 2022. V.278.
P.108397.

C uesblo M3y4yeHHsl LIMPHUHBI pacnajga (BpeMeHHW >KHU3HM) 3Jie-
MEHTapHbIX YacTHL CO3[aH aJrOPUTM BbIYUCJIEHHS MHOTOMEPHBIX
UHTerpaJsioB CTOJKHOBEHHsl, OCHOBaHHBIH Ha Merome MonTe-Kapio,
ONTUMH3UPOBAHHOM TOJ [aHHYI KOHKPETHYI 3anady. AJroputm
NpUMeHeH AJS pacueTa LIMPHUHBI paclaja MHUOHA B ropsuyed cpene,
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XapaKTepPHOH MJif TPOLIeCCOB CTOJKHOBEHHS TsKeJblX snep. Has
3TOTO PACCMOTPEHBl BCe BO3MOXKHBIE pEaKIHUH pacCesHHs MHOHA
Ha MUoHe. AMIJIMTyZA paccesiHUS BBIUMCASETCS B paMKax Moje-
a1 Ham6y-HMona-Jlasunuo. [lokasano, 4To M3MeHeHHe TeMmIepary-
pBl Cpelbl MPUBOAMT K YBeJHWYEHHIO LIMPUHBI MHOHA (YMEHbIIEHHUIO
BPEMEHH JKHM3HH) IO HEKOTOPOro MaKCHMaJbHOIO 3HAYeHHs, MOCJ/e
Yero IIMPHHA HAauyMHAaeT MajaTh M CHOBA OYeHb ObICTPO PacTeT IPH
Temnepatype, 6/1M3KOH K TeMmnepartype (a3oBoro rnepexojaa afipoHHOH
MaTepUH B COCTOSIHHE KBApK-TJIIOOHHOH IJIa3MBl. DTO TMPOUCXOLUT
BCJIEAICTBHE TOTO, UTO MHOH IIPH TAKOH TeMIlepaType repectaeT ObITh
CBSI3aHHBIM COCTOSIHHEM H IepPeXOQUT B DPE30HAHCHOE COCTOSIHHE.
Pacuetsl npoBopuuck Ha reteporeHHoM kiaactepe OMAW HybriLIT.
JLnst oNTUMH3aLUK BpEMEHH PacuyeToB HCIOJb30BaHbl Mapasljie/bHble
BblUKCJ/IeHHs Ha ocHOBe TexHosoruit OpenMP u CUDA.

e Friesen A.V., Goderidze D., Kalinovsky Yu.L. Optimization of
Monte Carlo Integration for Estimating of the Pion Damping
Width // Phys. Part. Nucl. Lett. 2022. V. 14, No. 19. P.337.

OBPA30OBATEJIbBHAA NEATEJIBHOCTD

B 2022 r. y4eGHBIH mpouecc CTYAEHTOB Ha 06a30BbIX Kadenpax
MI'Y, MUDPU, MDPTU, rocynapctBeHHoro yHrnpepcurera «J{yOHa»,
CIT6I'Y u K(IT)®Y 6bl1 opranusoBaH B ouHOM pexxkrMe. CTaxKMPOBKH
u npaktuku B OMAM npownu 342 cryneHta U3 yHUBEPCHTETOB
rocynapcts-usneHoB OMAN.

B nByx BosmHax onnaiin-nporpammbel INTEREST 2022 r. npunsnu
yuacte 80 cTyneHTOB M acrnupaHToB M3 Asepbaiimkana, Besopyc-
cuu, Bosrapuu, Benrpuu, Boernama, I'epmanuu, I'peuunn, Erunra,
Wupun, Upana, Ky6sl, Kyseiita, Mekcuku, Hurepuu, [oabwu, Poc-
cun, Pymbinuu, Cepbuu, CHIA, Typuwmu, Yxpauus, FOAP. Ilpo-
rpaMMa BKJIIOYAeT NUCTAHLHOHHOE BBIMOJHEHHE HayUHBIX MPOEKTOB,
JIEKIIMU U 9KCKYPCHU B OHJIAHH-(popMaTe.

Exxeronnas sietHsis cryneHdeckas nporpamma OWAW noayuuna
HoBoe HazBaHue START (STudent Advanced Research Training at
JINR). B He#i yuacTBYIOT CTyI€HTbI CO BCETO MHpa, CHeLHATU3UPYIO-
IMecs B €CTECTBEHHBIX Haykax, uHxkeHepud W [T, 3akaHuMBaolIMe
3-i Kypc GakajaBpuara, ydalllldecs MarucTpaTypbl, a Takxe aclu-
paHTBl MepBOro roxa. B mepBoil ceccuu B mporpamme y4acTBOBAJIH
47 yenoBek W3 Apmenuu, Asepbaiimkana, Besopyccuu, Bosrapuu,
Erunra, Poccun, Cepbun, Munuu, YsbekucraHa.

[lepBblii 3Tam MeKIyHapOOHOH CTYNEHUECKOH MPakTHKH 10 Ha-
npasjeHusm ucciaenoBanuit OMAN craprosan 1 mapra nocsie agu-
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TEeJIbHOTO TepepriBa A5 24 desoBeK, oOydaroIUXCs B MarucTpaType
U aclHUpaHType pasHbIX HalpaBJeHUH, a TaKKe MOJIOJAbIX UCCJ/eN0Ba-
tenedt 3 Apabekort Pecriy6nukn Eruner. Munuuatopom nposeneHus
NPaKTHKK ctan Ervuner, BCTYNUBLIMK B PSABI MOJHOMPABHBIX UJIEHOB
OH4AU B nosibpe 2021 r.

YHI[ OW4U yuacTBoBas B opraHu3aldd H NpoBelneHUH Bce-
poccuiickoro dectuais NAUKA 04, cdectuBasns HayKd ¥ TEXHO-
aoruil Geek Picnic, meponpusTtus «KapbepHblil hopcaxk: HayuHble
U npukJaaHele Tpekd Pusrexa», TuxookeaHCKoro oHJalH-Mapado-
Ha «O OosbplIOH Hayke M3 MepBbHIX ycT» 15 JlajJbHeBOCTOYHOroO
(henepasbHOTO YHUBepPCHUTETA, MacTepcKoi GU3ukH «105-i anemeHT»
B pamkax JletrHell mikosbl. s yuutesneil (hM3UKMU MpOBeleHA odye-
penHasi MexXayHapoiHas HaydyHas wwkosna B OUSH, B koTopo#i mpu-
Hsu ydactde 6osee 20 yesnosek u3 Poccuu u Apmenun. B pamkax
npooprHeHTalru [J/151 LIKOJbHUKOB ObIIM OpPraHU30BaHbl: TPAAHLH-
OHHBIH (becTHBanb Hayku «IlHU (usuku» B JyOHe, 34-1 Mexny-
HaponHasi KOMIbIOTePHAs MIKOJA, BTOpPAas HayuyHas IIKOJA IJIs CJIy-
lIaTeJied NeTCKOTrO yHHMBepcUTeTa NpH AKaleMHM Hay4HBIX HCClle-
noBaHWH W TexHoJsoruid Erunrta, 11-ii TypHHp mo poBOTOTEXHHKE
CyberDubna-2022 OrkpbiToii Bepxne-Bosmkckoit o6pasoBaresibHOH
KHOepHeTHUECKOH CeTH, OTOOPOUHBIN 3TaIl MATOr0 TEXHUYECKOTO Xa-
kaToHa «Jly6Ha-2022», MpoeKT «YPOKH HacCTOsiero» o6pa3oBaTelib-
Horo ueHtpa «Cupuyc», sekropuil ¥ HILL, ounble u oHMalH NeKUHH U
9KcKypcuu B jabopatopun OWAU.

OBIIUE NAHHBIE
O KOJIMYECTBE IIYBJIHUKAIIMNU COTPYIHUKOB OUIN
(c 14.12.2021 no 06.12.2022)

o Kuuru — 12:

Intelligent Cognitive Robotics: Textbook. V.1. Soft Computa-
tional Intelligence and Information — Thermodynamic Law of Intel-
ligent Cognitive Control / O. Yu. Tyatyushkina, A.G. Reshetnikov,
V.S. Ulyanov, S.V.Ulyanov. — M.: KURS, 2022. — 536 p.: ill. —
(Quantum End-to-End IT). — Bibliogr.: end of parts.

Penionzhkevich Yu. E., Kalpakchieva R. G. Light Exotic Nuclei
near the Boundary of Neutron Stability. — New Jersey [etc.]: World
Sci., 2022. — 474 p.: ill. — Bibliogr.: end of papers.

Quantum Software Engineering Toolkit: Textbook. P. 1. Quan-
tum Fast Search Algorithms. Quantum Simulators on Classical
Computers. Quantum Control Information Models / O.V.Ivancova,
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V. V.Korenkov, S. V. Ulyanov, P.V.Zrelov. — M.: KURS, 2022. —
464 p.: ill. — (Quantum End-to-End IT). — Bibliogr.: end of parts.

Zhanlav T., Chuluunbaatar O. New Developments of Newton-
Type Iterations for Solving Nonlinear Problems. — M.: KURS,
2022. — 272 p.: ill. — (Science). — Bibliogr.: p.255-267.

bednskos B. A. Hayka-zamurauna. — Jlyoua: OWUAH, 2022. —
251 c.: ma.

Bunenvkuii C. M. Beenenue B nuarpamMmMmbl deliHMaHa U PU3UKY
snekTpocaaboro B3aumopedctBusi. — M.: URSS, 2022. — 326 c.:
un. — (Knaccuveckuii yuebuuk MI'Y). — Bubauorp.: c. 323-324.

Baoxunyes [ H. ueBuuku. 1955-1975 / OO6u. pen.:
T. . Broxunuesa; Pen. koa.: W. . Baoxunues, H.C. KaBaseposa,
E. B. Kanunuukosa, K.23.Kosy6ekuit, C.H.Heneabko, A.A.Pac-
tTopryeB. — [ly6na: OUSAM, 2022. — 359 c.. un. — B Haxsar.:
OO6benuH. UH-T sifiep. UCCJeN.

WHTennekTyanbHasi KOTHUTHBHAs poOOOTOTEXHHKA: yuebOHOe
nocobue. Y. 1. TeXHOJOIHH KBAHTOBLIX KOTHUTUBHBLIX BLIYHCJIEHUH /
B. B. Kopenbkos, C.B.YnbsnoB, A.A.IllleByenko, A.B.[leBuen-
ko. — M.: KYPC, 2022. — 556 c.: us. usa. — (KBaHTOBbIE CKBO3HBIE
WT). — Bubnuorp. B KOHLE T/IaB.

Kopenovros B. B., ®Purozosa H. A., Heanyosa O. B. TexHosoruu
6a3 naHHbIX. [IpoekTrHpoBaHUe pesSIUOHHBIX 6a3 NaHHBIX: yueGHOe
nocodbue. — M.: KYPC, 2022. — 127 c.: un. — (Lludpossle naar-
(opMbl ynpaBseHus faHHbIMH). — bBubauorp.: c¢. 105-107.

Tumowenrxo I'. H. PaguanuonHasi 3aliuTa BBICOKOIHEPTETUIHBIX
yckoputened. — Jy6una: OUSAH, 2022. — 111 c.: un. — (OULUY;
2022-3).

llabasun E. I1. Ha kopabJ/ie cBoell MeuThl: 3aMHUCKH peaKTOpPLIM-
ka. — Jy6ua: OUSU, 2022. — 226, [1] c.: uB. uui.

Illsudxuti C. Cenbmoe uyBcTBO: [¢6. ctux.] — Hy6ua: OUSH,
2022. — 83 c.

o KypHasnbHble cTatbu — 1 134

e [ly6smukanuu B Tpynax KoHpepeHuunii — 188
e [Ipenpunts — 28

e Asropedeparnl aucceprauuit — 18

Bcero: 1380.



THEORETICAL PHYSICS

The transition frequency of (n,1) = (17, 16) — (16, 15) in pionic
helium-4 is calculated to an accuracy of 4 ppb (parts per billion),
including relativistic and quantum electrodynamic corrections up
to O(Rs0®). New calculations significantly improve our previous
theoretical values (Hori M., Soter A., Korobov V.I. // Phys.
Rev. A. 2014. V.89. P.042515). In addition, collisional effects
between pionic helium and target helium on transition frequencies
are estimated. Once measurements reach the ppb level, then the
accuracy of determining the pionic mass will increase by 2-3 orders
of magnitude. Such a high precision value of m, can impose direct
experimental constraints on the mass of the antineutrino of muon
flavor.

o Jeolt P7,16)(1)
>

/ \
Veol2

o« Jeol2 P16,15)(1)

/ 72
Ao
s Y

Y\ NV

Pionic helium and a diagram of two-photon experiment on precision mea-
surement of the (17, 16) — (16, 15) transition frequency

e Zhi-Da Bai, Korobov V.1, Zong-Chao Yan, Ting-Yun Shi, Zhen-
Xiang Zhong // Phys. Rev. Lett. 2022. V. 128. P. 183001.

On the basis of the geometric collective model and the quasi-
particle-phonon model, a microscopic version of the phenomeno-
logical Grodzins relation is derived. This relation is used to predict
the excitation energy of the first 2% states in nuclei with charge
Z > 100 in order to analyze the a-decay spectra. It was found that
at the beginning of the chain of nuclei under study at Z = 100—110,
where the quadrupole deformation is high, the excitation energy of
the first 2% states does not exceed 100 keV, i.e., it corresponds
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The predicted energies of the 2] states for indicated nuclei. Calculations
are performed with the microscopic model (dashed line) and phenomeno-
logical relations (red and blue lines), which allow us to estimate minimal

and maximal possible values (E(2] )max and E(2] )min)

to rotational states. Then, with decreasing deformation, E(2])
increases sharply and reaches a maximum value in 2%*Fl or 2%20g,
i.e., in nuclei with minimal values of 9.

e Shirikova N.Yu., Sushkov A.V., Malov L.A., Kolganova E.A.,
Jolos R. V. // Phys. Rev. C. 2022. V. 105. P.024309.

A model is formulated that makes it possible to describe interac-
tions of excitons in single-layer transition metal dichalcogenides
(SLTMDs) with both intravalley and intervalley excitons taken
into account. It is found that the correct consideration of two-
pair correlations between Fermi charge carriers constituting two
excitons and the symmetry of interacting excitons has a decisive
influence on the character of the exciton—exciton interaction: the
interaction is generally repulsive, except the case of excitons
from different valleys, which are attracted and form an intervalley
biexciton. Thus, we revealed the physical nature of biexciton
in SLTMDs and for the first time explained the experimentally
observed wide spread of biexciton energies in various SLTMDs,
including those during their encapsulation. The results obtained are
of obvious practical interest for the development of semiconductor
nanotechnologies, primarily in optoelectronics.

e Hoang Ngoc Cam, Nguyen Thanh Phuc, Osipov V.A. // npj 2D
Mater. Appl. 2022. V.6. P.22.
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K K’

Band structure of single-layer tungsten dichalcogenides at the K and K’
valleys and related excitons

For the last years, there has been a vast growth of interest
in higher spin gauge theories and their supersymmetric extensions
as providing a bridge between superstring theory and low-energy
quantum field theories. For tackling this complicated and actual
problem in the case of 4D, N = 2 supersymmetry, the harmonic
superspace approach is used. We consider an important problem
of constructing couplings of higher-spin gauge superfields to
matter N = 2 superfields. For the first time, the cubic off-shell
vertices of the interaction of higher-spin gauge superfields with a
hypermultiplet are explicitly constructed. It opens further promising
prospects for applying the harmonic superspace method to the
theory of higher spins.

Minimal coupling of N = 2 super Yang—Mills theory to the
hypermultiplet superfields:

SN=2sYM ~ TYJd(4)CC]+a (D + QVJrJrATA)q;r»

T4 are gauge group generators.
Minimal interaction of higher spins with the hypermultiplet:

SN:thgher spins ™ Jd(4)<q+a (D++ + gsﬁéf)q:ﬂ

’ﬁz;;r is a matrix-differential operator of the rank s — 1 for the higher
spin s.
e Buchbinder I.L., Ivanov E.A., Zaigraev N.M. // JHEP. 2022.
V.05. P. 104.
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EXPERIMENTAL PHYSICS

Particle Physics

With the commissioning of two new clusters in April 2022,
the working volume of the deep-sea neutrino telescope Baikal-GVD
reached a value of ~0.5 cubic kilometers. The detector contains
10 clusters of deep-sea garlands of recording and control equipment
(2916 optical modules) and is the largest neutrino telescope in the
Northern Hemisphere.

When analyzing the data obtained during the operation of the
detector in the configurations of 2018-2021, 11 cascade events with
an energy of over 15 TeV, initiated by neutrinos of astrophysical
nature, were selected, which at a confidence level of 30 confirms
the results of the first observation of the flux of high-energy astro-
physical neutrinos on the Antarctic detector IceCube.
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Energy distributions of experimental and theoretically expected events

in the analysis of cascade events from under the horizon: experimental

events — black dots; the distribution of events expected from the diffuse

neutrino flux of astrophysical nature — dashed histogram; background

events from atmospheric muons and atmospheric neutrinos — yellow and

brown painted areas; the total number of expected signal and background
events — an orange histogram

o Allakhverdyan V. A. et al. (Baikal-GVD Collab.). Diffuse Neutrino
Flux Measurements with the Baikal-GVD Neutrino Telescope.
e-Print: 2211.09447 [astro-ph.HE]; Phys. Rev. D. 2022 (submitted).
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The vGeN experiment is aimed to investigate neutrino pro-
perties with the help of Kalinin NPP, which allows operating an
enormous antineutrino flux of ~ 5- 10 ecm=2. s~!. The com-
parison of the first data taken with reactor off and on does not
show any sign for coherent elastic neutrino—nucleus scattering and

allows setting up a limit for the quenching parameter in germanium
k < 0.26 (90% CL). The data taking continues.

e Alekseev I. et al. // Phys. Rev. D. 2022. V. 106. P.L051101.

JINR employees participated in the ATLAS project (CERN)
in search for potential cccc tetraquarks decaying into a pair of
charmonium states in the four-muon final state using pp collision
data at /s = 13 TeV, corresponding to an integrated luminosity of
139 b1, Statistically significant excesses are seen in the di-J/1
channel consistent with a narrow resonance at 6.9 GeV and a
broader structure at lower mass. A statistically significant excess is
also seen in the J/1 + 1(2S5) channel. The fitted masses and decay
widths are reported.

o Eletskikh I. et al. ATLAS Results on Exotic Hadronic Resonances //
Proc. of the 11th Intern. Conf. on New Frontiers in Physics
(ICNFP2022), OAC, Kolymbari, Crete, Greece, 30 Aug. - 11 Sept.
2022. ATLAS-CONF-2022-040.

The JINR group taking part in the CMS experiment carried out
processing and physics analysis of data collected during LHC Run-2
(2015-2018) with proton beams at an energy of 13 TeV. 95% CL
observed and expected exclusions were set for combined dijet and
dilepton searches in the simplified dark matter (DM) scenario. The
mass limits are presented in the plane of the Dirac DM particle
mpym and mediator my,eq (figure on page 35). The exclusions are
computed for leptophilic scenarios with the axial-vector mediator
(a universal quark coupling of g, = 0.1, lepton coupling of g; = 0.1,
and for a DM coupling of gpy = 1.0) and for leptophobic scenarios
with the vector mediator (a universal quark coupling of g, = 0.1,
lepton coupling of g; = 0.01, and for a DM coupling of gpy = 1.0).

The work planned for 2022 on the upgrade and operational
testing of the CMS detectors, in particular, on the construction of
a High-Granularity Calorimeter (HGCal) and the upgrade of the
Forward Muon Station ME1/1, was fully completed.

e CMS Exotica Summary Plots for 13 TeV Data — Moriond 2022;
https://twiki.cern.ch/twiki/bin/view/CMSPublic/
SummaryPlotsEXO13TeV#DM_summary_plots

34



CMS Preliminary Moriond 2022
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In the ALICE experiment at LHC (CERN), JINR team initiated
the study of photoproduction of vector mesons in Pb-Pb and
Xe-Xe collisions at /syy = 5.02 and 5.44 TeV, respectively.
The team also measured cross sections for J/¢ and p° meson’s
photoproduction for the first time. Using the GRID environment,
they analyzed several billion so-called ultra-peripheral collisions of
Pb and Xe nuclei, in which the impact parameter of colliding nuclei
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is greater than the sum of their radii. This means that there are no
nucleon interactions, and the particles recorded by the experimental
facility are the result of the interaction of photons with nuclei.
Comparison of the results with theoretical calculations showed
that models involving moderate gluon shadowing in Pb nuclei
are acceptably consistent with experimental data. Calculations
performed without taking into account gluon shadowing, as well as
models with strong shadowing, differ significantly from the data.
Cross sections for the coherent production of p° mesons in
ultra-peripheral Pb—Pb collisions were compared with models based
on different approaches. The best agreement was obtained with
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the modified Gribov—-Glauber vector dominance model taking into
account the nuclear shadowing. For the first time, measurements
were carried out for various classes of events, separated by the
presence of electromagnetic dissociation of nuclei accompanying the
production of mesons.

e ALICE Collab. Coherent J/v¢ Photoproduction at Forward Rapidity
in Ultra-Peripheral Pb—Pb Collisions at \/syy = 5.02 TeV // Phys.
Lett. B. 2019. V. 798. P. 134926.

e ALICE Collab. Coherent Photoproduction of p° Vector Mesons in
Ultra-Peripheral Pb—Pb Collisions at /syny = 5.02 TeV // JHEP.
2020. V.06. P.035.

e ALICE Collab. First Measurement of Coherent p° Photoproduction
in Ultra-Peripheral Xe-Xe Collisions at \/syny = 5.44 TeV // Phys.
Lett. B. 2021. V. 820. P. 136481.

In 2022, the JINR group taking part in the NA64 experiment
participated in two data taking runs at SPS — with a 160-GeV
muon beam and a 100-GeV secondary electron beam. When
analyzing the previously obtained data, the Collaboration continued
the search for light dark matter and its mediator, the dark photon.
For the first time, the Collaboration conducted the search for a
new Z' gauge boson associated with (un)broken baryon-lepton
(B-L) symmetry in the keV-GeV mass range. Such a boson can
be produced after the collision of 100-GeV electrons with the
nuclei through the dark bremsstrahlung reaction eZ — eZZ'. No
signal events were found when analyzing data with 3.4 - 10! eot
collected during 2016-2021 runs. This allows one to derive new
constraints on the Z’ — e coupling strength, which for the mass
range 0.3 < mz < 100 MeV are more stringent compared to those
obtained from the neutrino—electron scattering data (figure on
page 38).

e Andreev Yu. M. et al. (NA64 Collab.). Search for a New B-L Z’
Gauge Boson with the NA64 Experiment at CERN // Phys. Rev.
Lett. 2022. V. 129, No. 16. P. 161801; e-Print: 2207.09979 [hep-ex].

New oscillation measurements by the NOvVA experiment were
analyzed using improved techniques and simulations. A joint fit
to the data within the 3-flavor neutrino oscillation framework
continues to yield a best-fit point in the normal mass ordering
and the upper octant of the 693 mixing angle. The data disfavor
combinations of oscillation parameters that give rise to a large
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asymmetry in the rates of electron neutrino and antineutrino
appearance. This includes values of the charge parity (CP)
symmetry violating phase in the vicinity of dcp = 7/2 which are
excluded by > 3¢ for the inverted mass ordering, and values around
d0cp = 37/2 in the normal ordering which are disfavored at > 2c
confidence.

e Acero M. A. et al. (NOvA Collab.). Improved Measurement of
Neutrino Oscillation Parameters by the NOvA Experiment // Phys.
Rev. D. 2022. V. 106, No. 3. P.032004.

The Compact Precision Laser Inclinometer (CPLI) developed by
JINR employees has established itself as a high-precision, reliable
instrument for recording the angular oscillations of the Earth’s
surface. The achieved instrumental accuracy is 1079 rad.

During 2022, six new-type CPLIs were created. The placement
of CPLIs in scientific centres of Russia and abroad has begun. Two
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units of CPLI are installed in the MPD Hall of the future NICA
collider. For several months, monitoring of angular microseisms
from industrial noise and natural phenomena was carried out. The
largest microseisms reach amplitudes of 4 mkrad. Possible ways
to suppress industrial interference to stabilize the collider beam
focus are the introduction of feedback into the control system of the
collider magneto-optics and/or the use of piezo stackers.

e Budagov Yu. A. et al. Position-Sensitive Measurements of a Single-
Mode Laser Beam Spot Using the Deviding Plate Method // Phys.
Part. Nucl. Lett. 2022. V. 19, No.6. P. 589-615.

Low-Energy Heavy-Ion Physics

Experiments on the synthesis of sugerheavy elements and
study of their properties in #8Ca 4 232Th, 238U, 2*2Pu, and ?*3Am
reactions have been continued at the Superheavy Element Factory
acceleration complex. A record-breaking number of events for this
type of experiments was observed, i.e., 238 synthesized atoms
of superheavy elements. The decay properties of 33 isotopes of
superheavies were studied. Five new superheavy nuclides were
discovered: 28" Mc, 264Lr, 276Ds, 272Hs, and 268Sg.

Chart of nuclides
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e Oganessian Yu. Ts., Utyonkov V. K., Ibadullayev D. et al. // Phys.
Rev. C. 2022. V. 106. P.024612.

e Oganessian Yu.Ts., Utyonkov V.K., Kovrizhnykh N.D. // Phys.
Rev. C. 2022. V. 106. P.L031301.

An experiment on synthesizing the isotopes of element 110 (Ds)
in the fusion reactions between #8Ca and 232Th was for the first
time conducted at the Superheavy Element Factory. The major goal
was to verify the record-low fission stability theoretically predicted
for nuclei in this region and, consequently, the survival probability
of an excited compound nucleus. The synthesis of the isotopes of
element 110 is of great importance in preparing for experiments
on the synthesis of element 120. The success of the experiment
greatly depends on a fission barrier responsible for the survival of
a superheavy nucleus. Six events of isotope formation were thus
registered and resulted in the discovery of three new superheavy
nuclides, i.e., 27%Ds, 272Hs, and 268Sg. The reaction cross sections
were 70 fb and 0.7 pb.
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e Materials of the RAS Council Meeting on Heavy-lon Physics, Saint
Petersburg, Russia, July 3-9, 2022;
https://indico.jinr.ru/event/3105/.
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Neutron Nuclear Physics

The development of the method of Neutron
Resonance Capture Analysis (NRCA) in order
to determine the element composition of
samples continues. The method is based on the
registration of neutron resonances in radiative
capture and the measurement of the yield of
reaction products in these resonances. This
analysis determines the elemental and isotope
compositions of objects nondestructively and
through the whole volume of the sample.
All this makes it interesting and perspective
for investigation of archeological artifacts.
Information about the elemental composition
of artifacts may help archaeologists to identify
centres of craft production, clarify the dating
of finds and their technological schemes. To
test the capabilities of this method, such
investigations were carried out in collaboration

=

The kyathos from
the necropolis
Volna 1

with the Institute of Archaeology of RAS at the pulsed neutron
source IREN of JINR for the kyathos (6th—4th centuries BCE) from

the necropolis Volna 1 on the Taman Peninsula.

The results of measurements of the elemental
composition of the kyathos by NRCA

Element Weight, g Percentage content, %
Cu 59.7+3.9 68.8+4.5
Sn 5.29+0.23 6.10+0.26
As 0.1892 +0.0081 0.2179 +0.0094
Ag 0.0131 £0.0014 0.0151 +£0.0016

e Simbirtseva N.V., Sedyshev P.V., Mazhen S., Yergashov A.,
Dmitriev A. Yu., Saprykina I. A., Mimokhod R. A. Nondestructive
Investigation of the Kyathos (6th—-4th Centuries BCE) from the
Necropolis Volna 1 on the Taman Peninsula by Neutron Resonance
Capture and X-Ray Fluorescence Analysis // ACTA IMEKO. 2022.

V.11, No.3. P. 1-6;

http://dx.doi.org/10.21014/acta_imeko.v11i3.1081.
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Condensed Matter Physics

Membrane proteins (MPs) play an essential role in living cell
processes such as ion transport across the membrane, energy
conversion, and signal transduction. Due to their significant role in
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Schematic representation of the crystallization of bacteriorhodopsin

in bicelles within capillaries for real-time small-angle X-ray SAXS

experiments (a). Transformation of the SAXS curves for the

crystallization system during different steps of the crystallization

process (b). The scheme demonstrating the evolution of the crystallization

matrix and consequent appearance/disappearance of various structural
elements (c)
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human physiology, membrane proteins are the targets of about 60%
of currently used drugs. To reveal the mechanism of crystallization
of membrane proteins, the structural rearrangements, that occur
in the crystallization system during the formation and growth
of protein crystals, were studied. An equivalent crystallization
procedure in glass capillaries was developed and the bacteriorho-
dopsin from Halobium Salinarum was taken as a model membrane
protein. In contrast to the existing paradigm, our study shows that
the jelly-like state of the “bicelle” crystallization matrix, rather than
the initial bicelle, is the state where crystals grow. The data suggest
that this jelly-like phase is composed of interconnected ribbon-like
bilayers to help proteins migrate from bilayers to the place of the
crystal formation, which is a necessary condition for the crystal
growth (figure on page 42). We also observed the formation of the
lamellar phase connected directly with the crystal surface (Lcryst),
the volume of which increases concomitantly with growing crystals.
This phase might allow proteins to diffuse to the crystal surface.
Our results help to shed more light on in meso MP crystallization
making it considerably more efficient for the structure-based drug
design.

e Murugova T.N., lvankov O.I, Ryzhykau Y.L., Soloviov D.V.,
Kovalev K.V. Skachkova D.V. Round A. Baeken C.,
Ishchenko A.V., Volkov O.A., Rogachev A.V., Vlasov A.V.,
Kuklin A.I, Gordeliy V.I. Mechanisms of Membrane Protein
Crystallization in “Bicelles” // Sci. Rep. 2022. V.12, Is. 1. P. 1-17.

The magnetic oxide Mn3Oy4 is an unusual geometrically frust-
rated functional material with tetragonally distorted structure of
spinel type, which demonstrates pronounced magnetocaloric, mag-
netoelastic and magnetodielectric effects. A presence of competing
magnetic interactions combined with Jahn-Teller distortions lead
to the formation of complex modulated magnetic states in this
system. Crystal and magnetic structures of Mn3Os have been
studied by means of neutron diffraction under applied high pressures
up to 20 GPa in the temperature range 15-300 K (figure on
page 44). For pressures above 2 GPa, the suppression of the
low-temperature modulated AFM phases and stabilization of fer-
rimagnetic phase were revealed. Simultaneously, the magnetic
ordering temperature drastically rises from Tx; ~ 43 to 100 K
in the pressure range 0-10 GPa. The magnetic structure of the
high-pressure orthorhombic phase was determined at P = 20 GPa.
In this phase, at Ty = 275 K, the long-range AFM order with
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a propagation vector k = (1/2,0,0) is formed on the Mn3*
sublattice, while the Mn?* sublattice remains magnetically disor-
dered. Therefore, the magnetic ordering temperature rises in more
than six times, which is a unique case among known magnetic
oxides.
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Neutron diffraction patterns of Mn3O4 measured at selected pressures and
temperatures and fitted by the Rietveld method (a, b). The experimental
points and calculated profiles are shown. The vertical bars below (a, b)
and in the top (b) correspond to the calculated positions of the diffraction
peaks of crystal structure of initial tetragonal phase of /4;/amd symmetry
and high-pressure orthorhombic phase of Pbcm symmetry. The indexes of
the most intense magnetic peaks are also given in the top. A schematic
representation is shown of the modulated magnetic structure formed
below Twns ~ 33 K at ambient pressure and geometry of competing
magnetic interactions (c), as well as magnetic structure of high pressure
orthorhombic phase (d)
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e Kozlenko D.P., Dang N.T., Kichanov S.E., Thao L.T.P., Rut-
kaukas A. V., Lukin E.V., Savenko B.N., Tran N., Khan D.T.,
Truong-Son L. V., Khiem L.H., Lee B. W., Phan T.L., Phan N. L.,
Truong-Tho N., Hieu N.N., Tran T.A., Phan M. H. High-Pressure
Enhanced Magnetic Ordering and Magnetostructural Coupling in
the Geometrically Frustrated Spinel Mn3Oy4 // Phys. Rev. B. 2022.
V. 105. P.094430.

RADIATION AND RADIOBIOLOGICAL RESEARCH

For the NICA accelerator complex, the borders of the sanitary
protection zones have been determined for the operation of the
collider in the heavy-ion collision mode and for an additional mode
of high-energy proton collision. Besides, the differential and total
albedo values of relativistic neutrons incident on concrete have been
calculated. Based on the data obtained, an approximation has been
proposed of the energy dependence of total neutron albedo in the
energy range up to 50 GeV.

e Butenko A.V., Gordeev I.S., Kovalenko A.D., Paraipan M.,
Syresin E. M., Timoshenko G. N. Prediction of Radiation Environ-
ment around NICA Complex // Phys. Part. Nucl. Lett. 2022. V. 19,
No.2. P.98.

e Gordeev I. S., Timoshenko G.N. Albedo of Neutrons of Relativistic
Energies // Phys. Part. Nucl. Lett. 2022. V.19, No.4. P.402-407,
doi: 10.1134/S1547477122040136.

The effectiveness has been evaluated of the combined action
of 1-p-D-arabinofuranosylcytosine (AraC) and proton radiation at
a focal dose of 10 Gy on the growth of B16 melanoma and a
number of tumor radiation response processes in vivo. Molecular
and cellular parameters of melanoma death and proliferative activity
have been found to change approximately to the same degree
compared with the control. However, the fraction of cancer
stem cells (CSCs) was reduced 3.1-fold after combined exposure
compared with single irradiation, which may explain the greatest
inhibition of tumor growth after irradiation in the presence of AraC.

e Zamulaeva I. A., Boreyko A. V., Bugay A. N., Kaprin A. D., Korya-
kin S.N., Krasavin E. A., Matchuk O.N., Mosina V. A., Selivano-
va E. I, Chausov V.N. Method for Increasing the Effectiveness of
lonizing Radiation on Melanoma. Patent No. 2774032 (14.06.2022).
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a) Location of VBLHEP Buildings 1 and 205 with critical points A’ and
B’ on the border of the sanitary protection zone. The table shows the
contribution of various radiation sources to the annual doses of neutrons
and gamma rays (uSv) at points A’ and B’ during the operation of the
NICA complex. b) A schematic representation of the neutron albedo cal-
culation geometry and total neutron albedo as a function of angle and

energy
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o Zamulaeva I. A., Matchuk O.N., Selivanova E. I., Yakimova A. O.,
Mosina V. A., Koryakin S.N., Kaprin A.D., Boreyko A.V.,
Bugay A. N., Chausov V. N., Krasavin E. A. Radiobiological Effects
of the Combined Action of 1-8-D-arabinofuranosylcytosine and
Proton Radiation on B16 Melanoma /n Vivo // Phys. Part. Nucl.
Lett. 2023. V.20, No. 1.

A comparative study of behavioral disorders and morphological
changes in the brain of adult female rats after irradiation with
60Co ~ rays and protons of different energies at a dose of 1Gy
has been carried out. Impairments of the animals’ short-term
memory, as well as motor and exploratory activity, have been
observed. Comparative pathomorphological analysis of possible
causes of behavioral disorders revealed early amyloidosis, autolysis
of the ependymal layer, neurodegenerative changes in various brain
structures, and the development of neuronal hypertrophy. The
observed destructive changes increase with particles’ LET, which
was 0.2 keV/um (v rays), 0.5 keV/um (170-MeV protons), and
0.97 keV/um (70-MeV Bragg peak protons).

e Severyukhin Yu.S., Lalkovicovd M., Utina D. M., Lyakhova K. N.,
Kolesnikova [ A., Ermolaeva M.E., Molokanov A.G., Gaev-
sky V.N., Komarov D.A., Krasavin E.A. Comparative Analysis
of Behavioral Reactions and Morphological Changes in the Rat
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Brain after Exposure to lonizing Radiation with Different Physical
Characteristics // Cell. Mol. Neurobiol. 2023. V.43, No.l.
P. 339-353; https://doi.org/10.1007/s10571-021-01187-z.

A mathematical model of radiation-induced impairment of neu-
rogenesis in adult C57BL/6J mice has been developed. The
model reproduces experimental data on age-related changes in
the number of neural stem cells, amplifying neuronal progenitors,
neuroblasts, immature neurons, and, for the first time, mature
neurons, astrocytes, and oligodendrocytes. Accounting for the death
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of progenitor cells and immature neurons made it possible to
assess the deficit of newly formed mature neurons, astrocytes,
and oligodendrocytes after irradiation with X-rays and accelerated
5Fe jons.

e Glebov A. A., Kolesnikova E. A., Bugay A. N. Mathematical Model
of Radiation-Induced Violation of Neurogenesis // Phys. Part. Nucl.
Lett. 2022. V.19, No. 4. P. 338-354.

ACCELERATOR TOPICS

The construction of the complex of heavy-ion accelerators was
completed. The complex includes an electron string ion source,
a heavy-ion linear accelerator, the superconducting intermediate
synchrotron Booster, the major accelerator of the NICA complex —
the Nuclotron, and all the beam transport channels that connect
them. In 2022, carbon, argon and xenon ion beams were
accelerated at the complex. The station for irradiating microchips
(SOCHi — Station Of Chip Irradiation) was tested with argon
beams. Experiments at fixed targets were started. During the
spring commissioning run, which lasted for more than 2000 h,
experiments under the SRC (Short Range Correlation) programme
were performed with the carbon beam accelerated to an energy
of 3 GeV/nucleon. Preparations for conducting experiments on
xenon ion beams were completed. In addition to injecting ion
beams of up to gold and bismuth into the collider, the complex will
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The cycle of the Nuclotron magnetic field and the intensity of the

xenon nuclei beam measured by a parametric current transformer while

performing tuning for the BM@N experiment. The intensity of the
accelerated beam is approximately 107 particles

provide opportunities for solutions to numerous physics and applied
problems.

e Butenko A. et al. First Experiments with Accelerated Ion Beams in
the Booster of the NICA Accelerator Complex // Proc. of the 12th
Intern. Particle Accelerator Conf. (IPAC2021), Campinas, Brazil,
May 24-28, 2021.

e Syresin E. et al. NICA Ion Collider and Plans of Its First
Operations // Proc. of the 13th Intern. Particle Accelerator Coni.
(IPAC2022), Bangkok, Thailand, June 12-17, 2022.

INFORMATION TECHNOLOGY AND COMPUTER PHYSICS

In 2022, the “Govorun” supercomputer was modernized; the
computing power of the supercomputer enhanced by 23.5%, which
made it possible to reach a peak performance of 1.1 PFlops,
the data processing and storage system was enlarged by 8 PB.
Such a modernization will not only provide new opportunities
for more efficient computing and Big Data intelligent processing
within different JINR’s scientific experiments, including the NICA
megascience project, but will also enable the implementation of
large-scale research projects within the National Research Com-
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puter Network (NIKS), which combines three Shared Use Centres
(SUC), namely, the Joint Institute for Nuclear Research, the Joint
Supercomputer Centre of the Russian Academy of Sciences (JSCC
RAS) and Peter the Great St. Petersburg Polytechnic University
(SPbPU).

e The Performance of the “Govorun” Supercomputer at JINR Reached
1.1 PFlops. CNews Press Release; https://www.cnews.ru/news/
line/2022-11-17_proizvoditelnost_superkompyutera.

The JINR Tierl centre demonstrates stable operation not only
for the CMS experiment, but also for NICA MPD. In terms of
performance, Tierl ranks first among Tierl centres for the CMS
experiment in the world. 30% of all tasks performed on Tierl are
NICA MPD tasks. The Tier2 centre is the most productive in the
Russian consortium RDIG (Russian Data Intensive Grid) and is
used for data processing within the NICA, LHC, ILC, BIOMED,
NOVA experiments, as well as by JINR local users.

e Korenkov V.V. Status and Development Prospects of the JINR
Computer Complex // Proc. of the 16th Intern. Conf. on
Parallel Computational Technologies (PCT 2022), Dubna, Russia,
March 29-31, 2022.

To solve one of the important practical problems, namely,
the control of the pressure and flow of liquid nitrogen of the
superconducting magnets of the cryogenic system of the NICA
accelerator complex, a software and hardware platform was
developed on the basis of quantum fuzzy controllers embedded
into the control loop. The multilevel control system comprises the
existing lower executive level on top of the Tango Controls system
and a new level, at which control actions are formed using a
quantum fuzzy controller. At the same time, optimal parameters of
control quality, such as temperature, nitrogen consumption, speed,
the required pressure level and minimal complexity of the control
implementation, are provided. The operability and efficiency of the
developed intelligent remote-control system for the technological
process of cooling a superconducting magnet with a guaranteed
achievement of a stable superconductivity zone were experimentally
demonstrated. The design of quantum fuzzy controllers is based
on quantum information technologies and is carried out applying
the QSCIT (Quantum Soft Computational Intelligence Toolkit)
software toolkit developed by JINR MLIT specialists.

o Butenko A. V., Zrelov P. V., Korenkov V. V., Kostromin S. A., Niki-
forov D.N., Reshetnikov A.G., Semashko S.V., Trubnikov G. V.,

o1
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Ulyanov S. V. Intelligent System for Remote Control of Liquid
Nitrogen Pressure and Flow in the Cryogenic System of Supercon-
ducting Magnets: Hardware and Software Platform // Phys. Part.

Nucl. Lett. 2023. V.20, No. 2.

e Korenkov V. V., Reshetnikov A.G., Ulyanov S.V., Zrelov P. V.,
Zrelova D.P. Seli-Organized Intelligent Quantum Controller:
Quantum Deep Learning and Quantum Genetic Algorithm —
QSCOptKB™ Toolkit // Proc. the 6th Intern. Workshop on Deep
Learning in Computational Physics (DLCP2022), Dubna, Russia,

July 6-8, 2022.

The KANTBP 3.1 program for calculating energy values,
reflection and transmission matrices and the corresponding wave
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functions in the adiabatic coupled-channel approach was developed
and published in the CPC Program Library. The advantage of this
program in comparison with the widely used CCFULL program is
the thorough processing of the boundary conditions to solve the
system of coupled Schrédinger equations, which enables to maintain
a high accuracy of computations that take into account a large
number of coupled channels. Theoretical cross sections obtained
with the KANTBP 3.1 program well describe experimental data for
different heavy-ion fusion and fission reactions.

e Chuluunbaatar O. et al. KANTBP 3.1: A Program for Computing
Energy Levels, Reflection and Transmission Matrices, and
Corresponding Wave Functions in the Coupled-Channel and
Adiabatic Approaches // Comp. Phys. Commun. 2022. V.278.
P. 108397.

To study the pion damping width (lifetime) of elementary
particles, an algorithm for the calculation of multidimensional
collision integrals based on the Monte Carlo method, which is
optimized for the given specific task, is created. The algorithm is
applied to calculate the pion damping width in hot nuclear matter,
which is typical of heavy-nucleus collision processes. For this, all
possible pion-pion scattering modes are taken into account. The
scattering amplitude is calculated within the Nambu-Jona-Lasinio
model. It is shown that a change in the medium temperature results
in an increase in the pion width to a certain maximum value, after
which the width starts decreasing and again very rapidly increases
at a temperature close to that of the phase transition of hadronic
matter to the state of quark—gluon plasma. This happens due to the
fact that the pion at this temperature ceases to be a bound state
and passes into a resonant state.

The calculations were performed on the HybriLLIT heterogeneous
cluster of the Meshcheryakov Laboratory of Information Techno-
logies. To optimize the computation time, parallel computing based
on OpenMP and CUDA technologies was used.

e Friesen A.V., Goderidze D., Kalinovsky Yu.L. Optimization of
Monte Carlo Integration for Estimating of the Pion Damping
Width // Phys. Part. Nucl. Lett. 2022. V.19, No.4. P. 337.

EDUCATIONAL ACTIVITIES

In 2022, the training of students at the JINR-based departments
of MSU, MEPhI, MIPT, Dubna State University, St. Petersburg
State University, and K(P)FU was organized in the offline format.
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The number of students from the universities of the JINR Member
States who completed their internships and practices at JINR
reached 342.

80 students and postgraduates from Azerbaijan, Belarus,
Bulgaria, Cuba, Egypt, Germany, Greece, Hungary, India, Iran,
Kuwait, Mexico, Nigeria, Poland, Romania, Russia, Serbia, South
Africa, Turkey, Ukraine, USA, and Vietnam took part in two Waves
of online INTEREST programme 2022. The programme includes
remote work on research projects, lectures, and online excursions.

The JINR Summer Student Programme began to work under
a new name — START (STudent Advanced Research Training at
JINR). Students from all over the world specializing in science,
engineering, and IT, finishing their 3rd year of the Bachelor
programme, Master students, as well as postgraduates of the 1st
year, are admitted for participation in START. 47 representatives
of Armenia, Azerbaijan, Belarus, Bulgaria, Egypt, India, Russia,
Serbia, and Uzbekistan attended the first session.

The 1st Stage of the International Student Practice in JINR
Fields of Research started on 1 March after a long break. 24 Master
and PhD students specializing in various fields, as well as young
researchers from the Arab Republic of Egypt, took part in the
Practice. The Practice was initiated by Egypt that had become a
Member State of JINR in November 2021.

JINR UC participated in the organization and holding of the
following activities: All-Russian Festival NAUKA 0+; Festival of
Science and Technologies GEEK PICNIC; events “Career Boost:
Scientific and Applied Tracks of Phystech”; Pacific online marathon
“Big Science Firsthand” for the Far Eastern Federal University
(FEFU); physics workshop “Element 105" as part of the “Summer
School”. Another International Scientific School for Physics
Teachers was held at JINR, and more than 20 people from Russia
and Armenia took part in the event. As part of career guidance for
schoolchildren, the following events were organized: Annual Science
Festival “Physics Days” in Dubna; 34th International Computer
School (ICS); 2nd Scientific School for Students of the Children’s
University at the Egyptian Academy of Scientific Research and
Technology; 11th CyberDubna-2022 Robotics Tournament of the
Open Upper-Volga Educational Cybernetic Network; qualifying
stage of the 5th Technical Hackathon “Dubna-2022”; participation
in the project “Lessons of the Present” of the Educational Centre
“Sirius”; UC Lectorium; offline and online lectures and excursions
to the JINR Laboratories.
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GENERAL DATA
ON THE NUMBER OF PUBLICATIONS
BY JINR STAFF MEMBERS
(from 14.12.2021 to 06.12.2022)

e Books — 12:
Intelligent Cognitive Robotics: Textbook. V.1. Soft Compu-
tational Intelligence and Information — Thermodynamic Law of

Intelligent Cognitive Control / O. Yu. Tyatyushkina, A. G. Reshetni-
kov, V.S.Ulyanov, S.V.Ulyanov. — M.: KURS, 2022. — 536 p.:
ill. — (Quantum End-to-End IT). — Bibliogr.: end of parts.

Penionzhkevich Yu. E., Kalpakchieva R. G. Light Exotic Nuclei
near the Boundary of Neutron Stability. — New Jersey [etc.]: World
Sci., 2022. — 474 p.: ill. — Bibliogr.: end of papers.

Quantum Software Engineering Toolkit: Textbook. P. 1. Quan-
tum Fast Search Algorithms. Quantum Simulators on Classical
Computers. Quantum Control Information Models / O. V. Ivancova,
V. V.Korenkov, S. V. Ulyanov, P. V. Zrelov. — M.: KURS, 2022. —
464 p.: ill. — (Quantum End-to-End IT). — Bibliogr.: end of parts.

Zhanlav T., Chuluunbaatar O. New Developments of Newton-
Type Iterations for Solving Nonlinear Problems. — M.: KURS,
2022. — 272 p.: ill. — (Science). — Bibliogr.: p.255-267.

Bednyakov V.A. Science as a Protectress / Ed.: E.V.Kalin-
nikova. — Dubna: JINR, 2022. — 251 p.: ill.

Bilenky S. M. Introduction to Feynman Diagrams and Physics
of Electroweak Interaction. — M.: URSS, 2022. — 326 p.: ill. —
(MSU classical textbook). — Bibliogr.: p. 323-324.

Blokhintsev D.I. Diaries. 1955-1975 / General ed.: T.D. Blo-
khintseva; Edit. Board: I. D. Blokhintsev, N. S. Kavalerova, E. V. Ka-
linnikova, K.Eh.Kozubsky, S.N.Nedelko, A.A.Rastorguev. —
Dubna: JINR, 2022. — 359 p.: ill. — Heading: Joint Institute for
Nuclear Research.

Intellectual Cognitive Robotics: Study Guide. P. 1. Technologies
of Quantum Cognitive Calculations / V. V. Korenkov, S. V. Ulyanov,
A. A.Shevchenko, A. V. Shevchenko. — M.: KURS, 2022. — 556 p.:
col. ill. — (Quantum Software Engineering Toolkit). — Bibliogr.:
end of chapter.

Korenkov V. V., Filozova I. A., Ivantsova O. V. Technologies of
Data Bases. Designing of Relational Data Bases: Study guide. —
M.: KURS, 2022. — 127 p.: ill. — (Digital Management Plat-
forms). — Bibliogr.: p. 105-107.
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Timoshenko G.N. Radiation Protection of High Energy
Accelerators. — Dubna: JINR, 2022. — 111 p.: ill. — (JINR;
2022-3).

Shabalin E. P. On Board the Ship of Your Dream: Memoirs of
a Nuclear Reactor Specialist. — Dubna: JINR, 2022. — 226, [1] p.:
col. ill.

Shvidkij S. The Seventh Sense: [a collection of poems]. —
Dubna: JINR, 2022. — 83 p.

Journal papers — 1134
Publications in Proceedings — 188
Preprints — 28

Abstracts of theses — 18

Total: 1380.
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