P .".‘o.
A \KPATKWI OB30P %
" BAHEWLUIMX HAYYHBIX PESYJILTATOB

OBbENIUHE VHCTUTYTA



OBBbEIUMHEHHBIN UHCTUTYT 9JIEPHBIX MCCJIEJOBAHUN
JOINT INSTITUTE FOR NUCLEAR RESEARCH

KPATKUH OB30P
BAJKHEUIIINX HAYYHBIX PE3YJIBTATOB
OBBEJIMHEHHOTO MHCTUTYTA
AEPHBIX UCCJIENOBAHUHU
B 2023 TOJ1Y

BRIEF REVIEW
OF TOPMOST SCIENTIFIC RESULTS
OBTAINED IN 2023
AT THE JOINT INSTITUTE
FOR NUCLEAR RESEARCH

Jy6ua 2024



© OObenuHeHHbIH HHCTHTYT
ISBN 978-5-9530-0610-1 siepHBIX HccaenoBanuil, 2024



TEOPETHYECKAA ®HU3HUKA

[Tonyyeno 060011eHHO-pEHOPMIPYIIIIOBOE YpaBHEHHe, CYMMHpYIO-
Ilee BCe IVIaBHBIe JIOTapU(pMBbl, 419 3(h(PEeKTHUBHOrO MOTEHLHaNa B CKa-
JISPHOU TEOPHH C MPOW3BOJBHOH (POPMOH MOTeHIIHAMA. YpaBHEHHE Obl-
JIO TIPUMeHeHO K HH(JISLHUOHHOH KOCMOJIOTHH B aTTpakTopHo# T-Mogze-
JU C Me[JIeHHbIM CKaTblBaHHEM: II0Ka3aHO COXPaHeHHe acHUMIITOTH-
YEeCKOro TMOBENEeHUS COOTBETCTBYIOLIMX 3(P(EKTUBHBIX MOTEHIHAJIOB,
BBIYMCJIEHBl KOCMOJIOTHUYecKHe HabJ/rofaeMble, 0OHAPYXKEHO CIIOHTaH-
HOe HapylleHHe CUMMeTpPHU B 3(PPeKTHBHOM IOTeHLHaJjle BC/eACTBHE
KBaHTOBBIX MomnpaBok (MexaHusam Koynmana—BaiinGepra).

e Kazakov D. 1., Tolkachev D. M., lakhibbaev R. M. // J. High Energy
Phys. 2023. V. 4. P. 128; J. Cosmol. Astropart. Phys. 2023. V. 9. P. 49.

[Ipensio:keH HOBBEI MeXaHHU3M, B KOTOPOM HENOJHOEe CJAUsIHHE pac-
cMaTpuBaeTcsl KaK O4YeHb aCHMMeTPUYHOe M0 Macce KBasH[eJseHHue
JIBOMHOH iepHOM crucTeMbl, 00pasylolleiics Mpy 3axBaTe HaJeTaloLero
snpa snpoM-MulleHblo. [lokasaHo, 4TO HemoJiHOe CJHUSIHHE MPOUCXO-
IOUT W3-32 CHJBHOTO yBeJWYeHHS] BHYTPeHHero 6apbepa CJAUSHHUS 110
CTelleHsIM CBOOOABl Nepefaud Macchl M 3apsiia, 4YTO IPeNsTCTBYeT
NOJIHOMY CJIMSIHUIO B OYeHb aCUMMETPUYHBIX CHCTeMax, B pe3yJbTa-
Te BO3pacTaeT BepOSITHOCTb 00pa3oBaHHsl «-yacTull. LleHTpobexxHas
CHUJIa BBI3bIBAET pa3pylleHHe 3TOH acCUMMETPHUYHOH CHCTeMBI (HampH-
Mep, ¢ a-uactuiei). OcraTouHoe Aapo, 0Opas3yolIeecs MPU HEMOJHOM
CJMSHUM, HarpeTo MeHbllle, YeM COCTaBHOE AP0, oOpasylolleecs MNpH
NOJIHOM CJIUsIHUM. [IpensiokeHHBI MeXaHHU3M OTKpbIBaeT BO3MOXKHOCTH
IJIS1 TIOJy4eHHS] HOBBIX M30TOINOB B PeaKLIUSIX HEMOJHOTO CJAUSHHS.
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CxeMa MeXaHM3Ma HeIMOJHOrO CAMSHHA B BHJE CHJIbHO aCHMMETPHYHOIO
KBasHeJeHus B ciydae peakuun 20 4 Nb

e Nasirov A. K., Kayumov B. M., Ganiev O.K., Yuldasheva G.A. //
Phys. Lett. B. 2023. V. 842. P. 137976.



[Toctpoena dyHKuus J,., CBI3aHHAs ¢ 0000IIEHNEM MATPHILBI CJIHS-
HUS KBAaHTOBOH Mopenu JIMyBHJJSA Ha cjaydyad mapadepMHOHHON MO-
r 6 _
+—(b+b""2 Tpu r =1
+2 r

U r = 2 BO3HMKAIOT OObIUHAsl U CyNepCHMMeTpPHUHast Teopuu JInyBui-
asi. CBOHCTBa CUMMeTPUH (PYHKUHU Jo MO3BONHIM PELIUTb NpobjaeMy
5KBHMBAJIEHTHOCTH Pa3HBIX NapaMeTpU3aLUi MaTpHULbl CAUSHHUS Ccylep-
CUMMETPUYHOH TEOPHUH, HOJrOe BPeMsi OCTABaBLIYIOCSH OTKPBITOH.

e C LUEHTPAJIbHBIM 3apsaaoM C —
r

e Apresyan E., Sarkissian G., Spiridonov V. P. // Nucl. Phys. B. 2023.
V. 990. P. 116170.

HccnenoBanbl 3¢(heKThl 3/1eKTPOIUHAMUKH B POCTPAHCTBE-BpeMe-
HU C HYyJeBOM KOCMHUYECKOH CTpPyHOH. PaccMoTpeHBl ciydad, Koraa
TOPHU30HT CTPYHBI MepeceKkaeT TOYEUHBIH MCTOUHHUK C IJEKTPUUYECKHM
3apsfoM MJM HCTOYHHUK C MarHUTHbIM MoMeHTOM. [lokazaHo, 4To
HyJIeBble CTPYHBI BO3MYLIAIOT 3JI€K-
TPOMarHUTHOe  TMoJie  MCTOYHHKA
U HHAYUUPYIOT  3JEeKTPOMAarHuT-
Hele Bcrieckd. [lonydeHo aHanmuTH-
yeckoe MNpUOMMXKEHUe [/ acHUMII-
TOTUKHU 3JEKTPOMarHUTHBIX BOJH
Ha Hy/neBOH OeCKOHEeYHOCTH Oyny-
I11er0, BBIYUCJEH TMOTOK H3JY4YeHHs
IJS  UCTOYHUKOB O0OOHUX  THIIOB.
OueHKH MOKAa3bIBAIOT, UTO MHKOBAs
MOIIHOCTb W3JyUeHHUS MOXKeT OBITb
BeCbMa BeJIMKa I HYJEeBbIX CTPYH,
ToueuHblii HCTOUHHK Mepecekaer ~ABHKYIMXCS  BOMM3U  MyJIbCapos,
OPH3OHT CTpyHbl Hy. S — mupo- U €lle OoJbllle [Jisi MarHeTapos.
Basl MOBEPXHOCTb CTPYHbI B rpaBuTauuu mnokazaHo, 4TO
BO3MYLIeHHEe IPaBUTALUOHHOTO MOJIS
MaCCHBHBIX HMCTOUHHKOB, BbI3BAHHOE HYJIEBHIMH KOCMHUYECKHUMH CTpPY-
HaMH, H3JydyaeTcs B BHJEe TPaBUTALIMOHHBIX BcrjaeckoB. Hynepas
KOCMHYecKasi CTPyHa M TOUeYHasi Macca BMECTe MOPOXKAAI0T NPOCTPaH-
CTBO, TEOMETPHUS] KOTOPOTO BOJIM3U HYJIEBOH GECKOHEYHOCTH OYAYIIEro
M03BOJISIET OTHECTH €ro K KJacCy TaK Ha3blBaeMbIX MOJHUOAHOPOIHBIX
MPOCTPAHCTB.

S

e Fursaev D. V., Pirozhenko I.G. // Phys. Rev. D. 2023. V.107.
P.025018; arXiv:2309.01272 [gr-qc]. 2023.

e Fursaev D. V., Davydov E. A., Pirozhenko I.G., Tainov V. A. arXiv:
2311.01863 [gr-qc]. 2023.



9KCITIEPUMEHTAJIbHAA ®U3UKA

Pusnka yacTuIl

C BBozoM B ampeJie 2023 r. 1ByX HOBBIX KJlacTepoB pabounil 06beM
6alikaabcKoro rayboKOBOIHOTO HeHTpUHHOrO Teseckona Baikal-GVD
npesbicun 3Hadenume 0,5 kM3 B 3amaue perucTpanMd COBBITHH OT
HeUTpUHO BblcOKMX 3dHepru#l (cBeime 100 TsB). [letekTop comepKuT
B CBOeM cocTaBe 12 KJjacTepoB rnyOOKOBOOHBIX THPJSIHA PerucTpH-
pylollell U ynpasJsitolleit annaparypsl (3456 onTHueckux Momysneil) u
COXpaHsleT MO3ULHI0 KpYyTHelillero HeATpUHHOTO Tejieckona CeBepHOro
MOJIyLIapHS.

B Xome aHanusa HaHHBIX, MOJYy4YeHHBIX NpH paboTe HeTeKTOpa
B KoH(purypauusax 2018-2022 rr., uccyaenoBaHbl KOPPeasiiuu ¢ paguo-
SPKHMH 6/1a3apaMH KacKaIHBIX COOBITHH C SHEPTHsMH, IPeBBIILAIOIIHU-
mu 100 TsB. HecmoTps Ha TO, uTO B TekylleM Habope NaHHBIX He
0OHapy»KeHO CTaTHCTUYECKH 3HAaYMMbIX 3((eKTOB, aHAIU3 yKa3blBaeT
Ha sl BOSMOXKHBIX acCOLHMAlMH Kak C 3KCTparajakTHUYeCKUMH, TaK U
C raJakTHYeCKMMHU HCTOUHHKAMH. B 4acTHOCTH, MpencTaBjeH aHaJu3
Ha0J/10aeMOro TpUMJieTa HeHTPUHHBIX KaHAMIATOB B rajakTH4YecKoH
MJIOCKOCTH, MCCJeI0BaHA €ro MOTeHLHabHAas CBSI3b C OINpefeseHHBIMU
rajakTHYeCKUMH HCTOYHMKaMH, PAacCMOTPEHO COBMaJeHHe Halpa.Je-
HHUH NPUXOJla KaCKaAHbIX COOBITHH ¢ HECKOJbKHUMHU SPKUMHU Osazapami.
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Tpu kackamubix cobbiTst Baikal-GVD ¢ Bricokoi sueprueit: GVD190216CA,
GVD190604CA u GVD210716CA — BO6AHM3M TrajakTHUECKOH MJIOCKOCTH
(cepast nuHMSA) U OWIMOKK OMpefe/IeHHUsT WX HampaBieHUH (UepHble JUHHH).
Touka craTHcTHYeCcKH HauboJsiee 3HAaYMMOro MpeBbilleHHs1 mortoka IceCube
Hag U30TponHbIM B CeBepHOM MOJYyLIAPUH TTOKa3aHa KPACHBIM IJI0COM



o Allakhverdyan V.A. et al. (Baikal-GVD Collab.), Kosogorov N. A.,
Kovalev Y.Y., Lipunova G.V. Plavin A.V.,, Semikoz D.V.,
Troitsky S. V. et al. Search for Directional Associations between
Baikal Gigaton Volume Detector Neutrino-Induced Cascades and
High-Energy Astrophysical Sources // Mon. Not. Roy. Astron. Soc.
2023. V.526, No. 1. P.942-951; e-Print:2307.07327.

Ha Kanununcko#t ADC npoBonsiTcs nBa 3KCIepHMeHTa, Hampas-
JIEHHBIX Ha HCCJeloBaHHe (DyHAAMEeHTaJbHbIX CBOHUCTB HEHTPUHO:
vGeN u DANSS.

B sxcnepumente vGeN cpaBHeHMe JaHHBIX, HAOpAaHHBIX MPU pabo-
TaloLIEM U OCTaHOBJEeHHOM peakTope (154 U 39 cyT COOTBETCTBEHHO),
He BbISIBHJIO TPU3HAKOB 0XKMIAEMOT0 CHTHaJIa OT KOTePEHTHOr0 paccesi-
HHUS HeHTPHHO. DTO MO3BOJNUJO MOCTABUTh OFPaHHUYEHHE Ha MapameTp
WOHU3aLIMOHHHLIX MOTEPb B repMaHUM (KBeHYHHT) Ha ypoBHe k < 0,23
(yposenb moctoseproct 90 %) [1,2].

B Hacroslee BpeMmMsi HMeeTcsl psil CBHIETEJNBbCTB B MO0Jb3y CY-
IIeCTBOBAHUS TUMOTETHYECKOTO CTEPHJIbHOTO HEUTPHUHO, B YACTHOCTH,
B akcnepuMeHTax «Hehrtpuno-4» u BEST (MAH, Bakcan, Poccus).
B xome ananusza panHbix getektopa DANSS 6blno ycraHoBseHO, uTO
OTHOILIEHHEe HaO0J/I0NaeMOH CKOPOCTH aOCOJIIOTHOTO CUeTa aHTHHEHTpPH-
HO K TpeJcKa3aHHOH Ha ocHoBe Mopeau XyGepa u Miossepa cocras-
asiet 0,98 £+ 0,04. YcraHoB/eHbI Npefiesibl B IPOCTPAHCTBE MapaMeTPOB
TUNIOTETHYECKOTO CTEPUJIbHOTO HeHTpuHO. B wacTHOCTH, O/1s1 6OJib-
mux (> 10 3B?) sHadenuii napamerpa Am?“ MCKJ/IIOUAIOTCS 3HAYEHHUS
sin® 26, > 0,26 na 90%-M ypoBHe s0cTOBepHOCTH. Mcmonb30BaHue a6-
COJIIOTHBIX CKOpocTel cueta fetektopa DANSS mo3Bo/MI0 HCKIIOYUTD
HAWJIYUIIyI0 TOYKY Am?“ = 7,3 B2, sin®26,. = 0,36, monydyeHHyio
B 3KkcrepuMeHTe «HelTpuno-4». Kpome Toro, uckJ/mouaercs npaktuye-
CKH BCSl 00/1aCTb JOMYCTHMBIX NapaMeTpOB, MOJYUYEHHbIX B 3KCIIEpPH-
mente BEST [3].

1. Lubashevskiy A. Search for the Coherent Elastic Neutrino-Nucleus
Scattering and Other Rare Processes in ¥GeN Experiment at Kalinin
Nuclear Power Plant // Proc. of the 29th Intern. Workshop on Weak
Interactions and Neutrinos (WIN2023), Zhuhai, China, 3-8 July
2023.

2. Jlybawesckuii A.B. Pesynbrathl 3sKcnepumenta vGeN 10 MOUCKY
KOTE€PEHTHOT0 paccesiHHsl peaKTOPHBIX AaHTHHEHTPUHO W APYTHX pel-
KHX mpoueccoB // 73-1 MexayHap. kKoH(d. Mo saepHOH Qu3HKe
«Anpo-2023», Capos, Poccusi, 9-13 okt. 2023 r.

3. Skrobova N. Measurements of the Absolute Reactor Antineutrino
Energy Spectrum Dependence on the Fuel Composition // Phys. At.
Nucl. 2023. V.86. P. 544-550.



B Kurae nponoskaercs c6opka KpymHEHIIEro 1eTeKTopa peakTop-
Heix aHTUHeATprHO JUNO. Ha ceronns yctaHoBseHbl 60Jiee MOJOBUHBI
u3 sansanupoBaHHbix 18000 dortoymHoxutenein (PIAY) nuamerpom
20 mroiimoB u 25000 Y nuamerpom 3 moiima. s 3tux doTto-
YMHOXHTeNeH NpeaycCMOTPEHO BBICOKOBOJBTHOE MUTAHHE C HCIOJb-
3oBanueM 20000 crenuann3upoOBaHHBIX MOHyJeH, pa3pabOTaHHBIX U
npousBeneHHbix B OUAN, BkOuas ux TecTHpoBaHHE W MyCKOHAJa-
Ky. 3aBepiuieHre COOPKM M Hadaslo 3aroJHEHHS NETeKTOpa KHIKHM
CHUHTHJISITOPOM 3allJlaHUpPOBaHbl Ha BecHy 2024 r.

[TapannenbHo BegyTcsi paboThl MO MOATOTOBKE K COOpPKe M ycTa-
HOBKe JleTeKkTopa Tom-Tpekep. PaspaboranHoe B OMHAW nporpamm-
Hoe ofecredyeHue 1/ cOGopa NAaHHBIX AETEKTOPA TMPOXOAHUT OTJAAKY
Ha npototumne Tomn-tpekepa B IPHC (Crpac6ypr, ®panuus). B pam-
KaX MpPOeKTa M3TOTOBJEHa CTAHLHUS [/ MacCOBOTO TeCTHPOBAaHHUS
4100 maTpull KpeMHHEBBIX (hOTOYMHOXKHUTeJ e, BKodaromux 130 Teic.
uHauBKuayanbHbX PIY. IlpoBeneHo TecTHpoBaHHe GoJjee MOJOBHHBI
MaTpHlLl.

o Abusleme A. et al. (JUNO Collab.). The JUNO Experiment Top

Tracker // Nucl. Instr. Meth. A. 2023. V. 1057. P. 168680.

B pamkax mpoekrta BESIII (ITekun, KHP) corpynnukamu OUSAN
—0 =9
nposeneHa nposepka CP-Hapyuienus B napax =°—=". [Ipouecc J/¢ —

— EYZ° u nocnenymomume pacnaib 6bM Hcclenosadel Ha (10087 4
+ 44) - 10° cobuituii J/v), HaGpaHHBIX B 3KCTepuMeHTe. IlapameTphi
pacnana Z0 (az, ¢=) u Eo(ozg, =) ObLIM OJHOBPEMEHHO H3MEepeHbI
¢ OecmpeleieHTHON TOUHOCTBIO. [losyuenbl HauGosiee TOUHbIE 3HaAYe-
Hus Habmonaemblx Agp U Aggp ana CP-napywenus B pacnane =0,
BrnepBrie omnpepesieHbl cjabasg U cuabHas pasHocTH (a3 Ep — Eg W
0p — 0g, UTO sABJseTcs HauboJsiee TOUHBIM pe3y/JbTaTOM MAJs JIIOOOro

cjabopacnagaiouierocsi 6apyuoHa.

o Ablikim M. et al. (BESIII Collab.). Tests of CP Symmetry in
Entangled Z°~Z" Pairs // Phys. Rev. D. 2023. V. 108. P.L031106.

[I]J>

[pynna OUSAHN B skcnepumente CMS (LIEPH, 2KeneBa) yuact-
BoBajia B HaGope naHHbix mnpu sHeprud LHC /s = 13,6 TsB u
MOMCKe CHrHaJoB (U3UKH 3a pamkaMud CTaHZApTHOH MOMeJNH B Ka-
Ha/jaxX C OXKHUIAaeMbIM HapylleHHWeM JIEeNTOHHOH YHHBepPCa/JAbHOCTH: NPH
/s = 13 T3B ucc/enoBaHbl CEKTPbl HHBAPUAHTHBIX MacC ee, [ift, efL,
er U pt. [losy4yeHbl yHUKaJAbHBIE OrPAHUYEHHS HA MapaMeTpbl pa3J/and-
HBIX Mojesiedl HoBoH (u3uku. OMSN Takke ydyacTByeT B CO3IaHUH
KaJIOpUMeTpa C BBICOKOH IPaHyJISIPHOCTBIO U B MOJ€PHU3ALIUH MIOOHHOH
CHCTeMbl 1151 paGoThl B YCJOBUAX BbicOKOH cBetuMocTH HL-LHC.
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o Tumasyan A. et al. (CMS Collab.). Search for Heavy Resonances and

Quantum Black Holes in eu, er, and pu7 Final States in Proton—Proton
Collisions at 13 TeV // J. High Energy Phys. 2023. V.5. P. 227.

C yuactuem rpynnsl OUAUN B akcnepumente NA64 Ha ycTaHOBKe
SPS B LIEPH na cratucrike 9,37 - 101! eot BzaumoneiicTBuii asek-
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TpoHoB ¢ 3Heprue#t 100 ['3B ¢ akTHBHOH MUILEHbIO, HAOPAHHOU B XO-
ne ceaHcos 2016-2022 rr., Obl0 BhepBble MPOBENEHO HCCJENOBA-
HHe HanboJjlee HHTEPEeCHOH 06JacTH MapaMeTpPoB MOLeJeH CKaJlspHOH
U (epMHOHHOH TepMaJbHOH TeMHOH MaTepuM ¢ CcyOraBHOH Maccoi
(LDM), poxxkIeHHOH MeIuaTopoM — HOBBIM BEKTOPHBIM G030HOM —
teMHbIM otoHoM A’. CHrHa/joB 006pasoBaHHsi TEMHOH MaTepHH He
00Hapy’KeHO, 4YTO T103BOJMJO YCTAHOBUTb Go0Jiee TOUHBIE Tpefesbl Ha
B3aumogencteust A’ ¢ oronamu mist obmactu mace ma < 0,35 T'aB,
a TakKXe MCKJIOYUTb CLEHApUU CKa/sapHOM M MaiopaHoBckod LDM
B 006/1aCTH MapaMeTpOB KOHCTAaHTHI B3auMopedcTBust x — A’, orpaHu-
ueHHOH cBepxy ap < 0,1, 1 o6sacTH Macc 4acTHIL TeMHOH MaTepHH
0,001 < m,y < 0,1 3B npu ycaosuu 3m, < mar.

o Andreev Yu. M. et al. (NA64 Collab.). Search for Light Dark Matter
with NA64 at CERN // Phys. Rev. Lett. 2023. V. 131. P. 161801.

e Peshekhonov D. The NA64 Experiment — Search for Hidden Sector
at CERN SPS // 21st Lomonosov Conf. on Elementary Particle
Physics, Moscow, 2023.

B skcnepumente NA62 B IIEPH Ha yckoputesne SPS ¢usuxu
OUSW saBepman Hcc/iel0BaHWe paaMallMOHHOrO pacmaga KT —

— 7roe+1/fy Ha cratucThke U3 1,3 10° KanaumaToB ¢ ¢donom meree 1 %,
HabpanHoii B 2017-2018 rr. V3MepeHHs OTHOCUTENbHOH BEpOSITHO-
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CTH 3TOro pacriaga B TpeX OrPpaHHYEHHBbIX KHMHEMaTHUYECKHUX 00J/1aCTSAX
OblIM BBIIIOJMHEHBl ¢ OTHOCHUTEJbHOH TOYHOCTBIO B npeneJsax 1%, qTo
YJAYULINJIO CYLIECTBYIOLMe pe3ysabTaThl Oosiee ueM B fABa pasa. Hc-
cJleloBaHa acCHMMETPHs 3TOTO pacrajna, KoTopas MOXKeT ObiTh CBsi3aHa
¢ T-napyuieHHeM, HO J[0Ka3aTe/bCTB ee CYLIeCTBOBAaHHS B paMKax
OOCTUTHYTOH TOUHOCTH OOHAPYKEHO He ObLIO.

e Gil E.C. et al. (NA62 Collab.). A Study of the KT — nletuy
Decay // J. High Energy Phys. 2023. V.9. P. 40; e-Print: 2304.12271
[hep-ex].

[pynna OUAUN B skcnepumente NA48/2 (LIEPH) Bbimosinusia
nouck penkoro pacmaga K+ — 79701, npenckasannoro Teopern-
UecKH, HO CJIOXKHOTO [/ HaOJIONeHHs M3-32 BEICOKOrO (DOHA OT LemH
pacrnanoB K+ — n%07*. Ha ocHoBe sxcrepumMeHTa bHOM BEIGOPKH H3
2437 kaununatos, coopantoi B 2003-2004 rr., ¢ dhoHom B 15 % Brep-
Bele HabmoneH pacnag K+ — 7970u*v. 3smepennas oTHocHTe bHAS
BEpOATHOCTb pacfiafia B KHHEeMATHUeCKOH 06MacTH KBajpaTa Macchl
munentona Beime 0,03 ['sB%/c* cocrasaser (0,65 & 0,03) - 1076, dke-
TPamnoJAIMs Ha T0JHOe KHHEMaTHUeCcKoe MPOCTPAHCTBO C UCIO/Ib30Ba-
HMeM KOHKDeTHOH MOJe/]H TpHBeaa K 3HaueHHi (3,45 £ 0,16) - 1075,
YTO COTJIACyeTcsi C NPeACKAa3aHUsMH KMPAJbHOH TEOPUH BO3MYIEHHII.
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MeHTaJIbHBIX COOBITHIH (MapKepbl), CMOLEJIMPOBaHHblE BKJaAbl (DOHA U CHUTHA-
Ja (rucrorpammbl). BepTrkasbHbe JUHUY TOKA3LIBAIOT 00/1aCTh CHTHA/A
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e Batley J.R. et al. (NA48/2 Collab.). First Observation and Study
of the K* — 7%7%*v Decay // J. High Energy Phys. (in press);
e-Print:2310.20295 [hep-ex].

Pu3nKa TAKEJIbIX HOHOB HU3KHX 9Heprnﬁ

Ha yckopurenbHoM Kommiekce «Dabprka CBEPXTSKENBIX JeMeH-
TOB» BIIEpPBble BBIIOJHEH 3KCIIEPUMEHT MO CHHTE3y H30TOmnoB 116-ro
snementa B peakuuu °4Cr+238U. Llenblo skcmepumeHTa SABJIAIOCH
u3MepeHue (akTopa MajfeHHs CeYeHHs IPH Iepexole OT peakUHuH
¢ nyukom “8Ca k Gosee Tskemomy myuxy °*Cr, a Takxke mosyue-
HHe CTaOHJBLHO BEICOKOTO TOKa myuka °*Cr. BBIO 3aperdcTpHpOBaHO
2 cobeITHA 06pa3oBaHMs HOBOro u3otoma 116-ro smementa — 88Lv.
O6paboTka 3KCIepUMeHTaNbHBIX AaHHbBIX MPOAOJKAETCS.

Oct. 12, 21:56
11.1135y MeV - 18.30 MeV
0.983ms |V 2811 288199163 mm

174.3 MeV
(156.2 + 18.1)
1.437 ms

Oct. 26, 05:38
9.660, MoV - 10.55 MeV
2015 ms |2V 28V 28813935 1im

165.7 MeV
(160.4+ 5.3)
9.837 ms

3aperucTpupoBaHHbIE LEMOYKH pachaga HOBOTo H30Toma 8Ly, cuHTesupo-
BAHHOTO B PeaKIMHU NoJHOoro causuus *4Cr + 238U

e Dmitriev S., Utyonkov V., Oganessian Yu. // Proc. of the 7th
Intern. Conf. on the Chemistry and Physics of the Transactinde
Elements (TAN23), Huizhou, China, 12-17 Nov. 2023; https://indico.
impcas.ac.cn/event/31/.

Ha yckopurenbHoM Kommiiekce «Dabprka CBEPXTSKENBIX JeMeH-
TOB» BIIePBble BBIMOJHEHBI SKCMEPUMEHTH M0 CHHTE3y H30TOMOB Ds —
sneMerta 110 — B peakuusx CJOUSHUS 48Ca+232Th u “OAr + 238U,
a Takxe M30TOMOB |1gLv B peakuuu **Cr + 238U, BaxHplil pesysbrar
3THX 3KCIIEpUMEHTOB — H3MepeHHe (pakTopa NajeHHs CeyeHHs INpH
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nepexoge oT peakuuii ¢ mydkom *8Ca k Gosee tsxesomy myuky °4Cr,
a TakXke NOJyYeHHe CTAaOHJBHO BHICOKOrO TOKa myuka °*Cr. Belia
NoKa3aHa BO3MOXKHOCTb IPOBEleHHs] IKCIIEPHUMEHTOB MPU IKCTpeMaJlb-
HO HU3KOM ceueHUH — 70 p6. OTKpPBITHI NSATh HOBBIX CBEPXTSIKEJBIX
HYKJHJOB: 288y 275.276Dg  27T2Hg y 2688g. BrinmosiHeHHBIe HcCJIe-
IOBaHHUSl MMEIOT NPUHLMIIHAJNbHOE 3HAaYeHHWe MJisi MOCTAHOBKH 3KCIle-
PUMEHTOB M0 CHHTe3y HOBBIX 3JeMeHTOB Ilepuomnueckoil Tab/HLbl
JI. 1. Menpgeneesa.

\ 48Ca-induced ;
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IToBeneHHe ceyeHUs] 06PAa30OBAHMUSA TAKEJNEHIINX Afep B PeAKUUAX CAMSHHS
48Ca ¢ akTHHHIAMU

e Oganessian Yu. Ts., Utyonkov V. K., Shumeiko M. V. // Phys. Rev.
C. 2023. V.108. P.024611.

B pesynbrare ncciefnoBaHWH paguallMOHHO-CTUMYJHPOBAHHOTO U3-
MeHeHUs! CBOUCTB HaHOpPa3MepHBIX MaTepHaJsoB 10Ka3aHo, uTo obJyue-
HUe YCKOPEHHBIMH TS2KeJbIMH HOHAMH MOXKeT (DOPMHPOBATh HAHOKa-
HaJibl B OKcHJe rpadeHa, a TakKe MPUBOAUTb K YaCTHUYHOMY BOCCTa-
HOBJIEHUIO CTPYKTYPBl Ha meprudepur Tpeka HOHa.

C wucnonb3oBaHHEM KOMOWHHPOBAHHOTO MOAXOAAa HAa OCHOBE 4YHC-
JIEHHBIX M 3KCIEPHMEHTaJbHbIX METONOB YCTAHOBJEHO, UTO Pa3Mephl
MOP(OJIOTHST KaHAJO0B MOTYT NPELHU3UOHHO KOHTPOJUPOBATHCS C MOMO-
b0 U3MEeHEHHs MapaMeTpPoB 00/yueHHs (SHEPTUH U MaCChl YACTHUILL) U
UCXOIHOTO COCTOSIHUSI 0Opasiia. AHaJOTHUHble HAHOMOPbl MOTYT OBITh
c(hopMHUPOBaHBI TaKKe U B 00pa3lax OKCUAA BoJb(paMa TOMILIUHOH 10
100 um. [Togo6HBIe MeMOpaHHBIE CTPYKTYPbl C TOPAMH HAHOMETPOBOTO
pasmepa HWHTepecHbl AJ51 OHWOJNOTMUECKHX MPUJIOKEHUH, TaKUX Kak
MoJieKynsipHas cenapauus, cekBennpoanue JIHK, ceHcopuka u np.
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@) HaHnomope! B okcuie rpagena mnocse o61yueHHUs: SKCIEPUMEHT U MOIEJH-
poBaHue; 6) HaHOKaHaJ bl B WO3 mocie 06/1yueHus]; 8) pe3ysabTaT MOLEJIHUPO-
BaHUs1 HaHomop B WO3

e Olejniczak A., Rymzhanov R. A. From Nanohole to Ultralong
Straight Nanochannel Fabrication in Graphene Oxide with Swift
Heavy lons // Nat. Commun. 2023. V. 14. P. 889.

e Xu L., Rymzhanov R. A., Zhai P., Zhang S., Hu P., Meng X.,
Zeng J., Sun Y., Liu J. Direct Fabrication of Sub-10 nm Nanopores in
WO3 Nanosheets Using Single Swift Heavy lons // Nano Lett. 2023.
V. 23. P.4502-4509.

Pusznka KOHJACHCHUPOBAHHBIX Cpel

OTkpbiTHe rpaeHa MHULHMHUPOBAJNO AKTHBHBIH MOMCK [BYMEpHbIX
MarHUTHBIX MaTepHaJ/IoB C MOXO0XKeH CTPYKTYpPOH M HEOOBIUHBIMH CBOH-
cTBaMH. TakuUMHU SIBJSIOTCS CJOUCTBIE AByMepHble BaH-/ep-BaajbCoOBbI
MarHuTHBIE CHCTEMBbI, 1€MOHCTPUPYIOIINE IIHPOKHE BO3MOXKHOCTH KOH-
TPOJISL U yTIpaBJeHUsT MArHUTHBIMUA CBOMCTBAMH BILIOTb JI0 Mpejesia Mo-
Hocsos1. OcoOblit nHTepec npencrasaser matepuan FesGeTes (FGT) —
30HHBIH (peppOMarHeTHK ¢ BbICOKOH TeMmepatypoit Kiopu T ~ 220 K.
[Ipu n3MeHeHUM TepMOOMHAMHUYECKHX MapaMeTpPoB B HeM Habusona-
eTcsl psll HOBBIX HeoOblUHBIX siBjJeHHH. Huskopasmepnas mnpupoza
FGT mnpenmosaraetT BO3MOXKHOCTb peasii3allid KBAaHTOBBIX KPUTHUE-
CKUX siBJleHHH. [IJs UX MOHCKa MPOBeNEeHO HUCC/el0BaHHEe MarHUTHBIX
U CTPYKTYPHBIX CBOHCTB MeTOLaMH CUHXPOTPOHHOH MeccOay3pOBCKOH

13
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[ekcaronasibHasi KprcTasindeckas ctpykrypa FesGeTeg (a); cHHXPOTPOHHBIE

MeccOay?pOBCKUE CIIEKTPbl, H3MEPEHHbIE MPU PA3JHYHBIX 3HAUEHHUSIX TEMIIe-

paTypsl U gaBjeHusi (6); 3aBUCHMOCTb Temrepatypel Kiopu oT maBieHusi u

TeMIIepaTypHble 3aBUCHMMOCTH CBEPXTOHKUX MArHHUTHBIX MOJIEH TPU Pas/nd-
HOM JaBJjieHdH (BcTaBka) (8)

CMEKTPOCKOMUH, PEHTIeHOBCKOH NH(paKLUK U paMaHOBCKOH CIEKTPO-
CKONMHK B AuanasoHe 3HaueHU# pasneHuss 0-20 I'Tla u temmneparypsl
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10-290 K, a Ttakxe teoperuueckne DFT-pacuersi. O6HapyxeHO OBICT-
poe noxasJjeHue (PeppoMarHUTHOTO MOPSiAKA U MOSIBJEHHE MapaMarHur-
HOTO COCTOSIHHSI B 00/1acTH NaBJeHus Boilie Ppy ~ 15 ['Tla (pucyHok).
Taxxe npu Pc ~ 7 I'lla Hab/a0ma10ch aHOMaJIbHOE TOBeeHUe CTPYK-
TYPHBIX TaPaMeTPOB U KoJiebaTesbHbIX MO, CBSI3aHHOE C U30CTPYKTYP-
HBIM (ha30BbIM NepexonoM. [losydeHHble pe3y/bTaThl yKa3blBalOT, UTO
BBICOKOE JaBJIeHHe SIBJSETCS ABHXKYILIEeH CUIOH MarHUTHBIX KBAHTOBBIX
KPUTHYECKHUX SIBJIEHUH B CJOUCTHIX BaH-A€P-Baa/bCOBBIX CHCTEMAX.

e Dang N.T., Kozlenko D.P., Lis O.N., Kichanov S.E., Lukin E. V.,
Golosova N. O., Savenko B. N., Duong D.-L., Phan T.-L., Tran T. A.,
Phan M. H. High Pressure-Driven Magnetic Disorder and Structural
Transformation in Fe3GeTeg: Emergence of a Magnetic Quantum
Critical Point // Adv. Sci. 2023. V. 10. P.2206842.

Oynnepensl (anmorponHas Qopma yriaepona Hapsay C rpapuToMm
¥ aJ]Ma3oM) MPOSIBIAIOT GHONOTHUECKYI0 aKTHBHOCTb W MPHUMEHSIOTCS
B Pas3/IMUHbIX MeAHMLMHCKUX NpuaokeHHsX. ONHAKO OHHM HepacTBoO-
pHUMBI B BOIe, MO3TOMY MOTYT MOMEILATbCs B KHAKHE OHOJOrHYe-
CKHe cpellbl TOJbKO B BHJE KOJJOWAHBIX AWCIEPCHH, B TOM 4YHC/e
C HCIOJIb30BaHUEM JOMOJHHUTENbHBIX OHOCOBMECTHUMbIX KOMIIOHEHTOB.
B JIH® uccnenoBaHa CTpyKTypa TaKHUX AMCIEPCHH, MPOU3BENEHHBIX
B HUL «Muctutyt nummyHosnorun @MBA Poccun» (MockBa) u npen-
Ha3HaYeHHBIX JJIS M3yUeHUs] PaHO3axKUBJSIOLLEro 1eHcTBUS (yJepe-
Ha Cgo. Has yaydiieHHss cTaOMJIBHOCTH PACTBOPOB B HHUX H00aBJs-
JIOCh TIOBEPXHOCTHO-aKTHBHOe BellecTBO Pluronic F-127. Ucnosab3ora-
JIUCh IIUPOKHe Bo3MoxkHOCTH JIH®, BkJtouasi ManoyrioBoe paccesiHue
PEHTTeHOBCKUX Jyyell W HeHTPOHOB, NMHAMHUYeCKoe CBeTOpacCesHHe,
ONTHYeCKasi CIeKTPOCKONHUS U p. B pesynbraTe sKClepUMeHTOB yna-
JIOCh OIpenesUTb OCOOEHHOCTH CTPYKTYPHOH OpPTaHHU3alUM MOJIEKYJT
Ceo B KJacrepsl npu B3aumoneictsuu ¢ [TAB (cm. pucyHok Ha c. 16).
JlaHHble OMCIEPCHH HCIOJb30BAJHUCh B KaueCTBE pereHepUpyIOLLero
KOMIIOHEHTa Je4yeOHOH Mas3u. DKCIepUMEeHThl Ha MbILIaX AEMOHCTPH-
PYIOT KOHKYPHPYIOILKE M0Ka3aTeJqd ¢ TAKUMHU H3BECTHBIMU KOMMepue-
CKUMH IIpenapataMy, Kak benanren u [lekcanaurtenos. B To ke Bpems
B Mpenapare Ha OCHOBe (hyJIJIEPEHOB OTCYTCTBYIOT NOOGOYHBIE 3(PPEKTH,
TakKhe Kak reMOJIUTHYECKasi aKTUBHOCTb U TOKCHUYHOCTb.

o Shershakova N.N., Andreev S. M., Tomchuk A.A., Makarova E. A.,
Nikonova A.A., Turetskiy E.A., Petukhova O.A., Kamyshni-
kov O. Y., lvankov O. ., Kyzyma O. A., Tomchuk O. V., Avdeev M. V.,
Duvornikov A.S., Kudlay D.A., Khaitov M.R. Wound Healing
Activity of Aqueous Dispersion of Fullerene Cgg Produced by “Green
Technology” // Nanomed.: Nanotechnol. Biol. Med. 2023. V.47.
P.102619.
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Ceo ¢ mobaBnenuem Pluronic F-127. BHusy — cxemarudeckasi cTpykTypa

nucrnepcuit Ha ocHoBe naHHbix SAXS, SANS, DLS, UV-Vis ¢ unnwocrpanuei
paHO3aXKHUBJSIOLIEr0 AeACTBUS (yJliepeHa B SKCIIEPUMEHTaX in 0ivo

Metonamu paMaHOBCKOH CHEKTPOCKONHUH U (DJIyOPECLEHTHOH MHK-
POCKOIIMM HCCJIef0BaHa MpOorpaMMHupyemas KJeTOuHas Trubesnb — He-
T03 — Tmox JelicTBUeM Kak YP, Tak W BUAMMOro H3aydeHus (doro-
HeT03). BriepBble Obl10 0OHApyKeHO (HOTOAKTHUBHPYIOLIEe BJIHSHHE He
TOJIBKO yJIbTpauosieTa, HO U BUAUMOTO cBeTa (0T CHHEro 0 KpacHOro)
B 1pouecce (POTOHETO3a — OHOTO M3 KJIETOUHBIX MeXaHU3MOB O0pbObI
opraHusMa ¢ MHUKPOOHOH HHBasWeHd. Dblna Takxke BbIIBHHYTa THIO-
Te3a 0 NePBUYHBIX (POTOAKLENTOpPaxX B KJeTKaX HEUTPO(HUJIOB, 3alyc-
KaIOLUX BCIO MOC/AEAYIOULYI0 (DOTOOHMONOTMYECKYI LelOo4yKy MpoLec-
COB, MPUBOISLLYI0 K 00Pa30BaHUIO BHEK/IETOYHBIX JIOBYILLIEK HEHTPODH-
qos (BJIH).
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CxeMaTHUHOE npenctaBjeHrWe CHUTHAJbHBIX nyTeﬁ (pOTOI/IHILYU,I/IpOBaHHOFO
HeTOo3a

BricokouyBCTBUTEMbHBIH paMaHOBcKHi MuKpocnekTpoMerp KAPC
MO3BOJIMJI  3aPETUCTPUPOBATh 00PA30BAHUS PA3JUYHBIX AKTHUBHBIX
tdopm kucaopona (APK) B xome OKUCIUTENLHOTO CTpecca B KJeTKax
HeATpo(UJIOB Ha HadasbHOU cTaguu (oroakTHBauuu. DayopecueHT-
Hasg MHKDOCKONHS MCMOMb30Bajach MJs BU3yadu3allUd U KoJuue-
CTBEHHOH OLEHKH KakK HHTaKTHBIX KJETOK, TaK U 00pa3oBaBLIUXCH
BJIH. [loHnMaHHe cUTHAJBHBIX MyTeld U MEXaHU3MOB BbICBOOOXKAEHHS
BJIH non BosneilictBuem Y@ M BHAMMOrO CBeTa Ba)KHO JJsi KOH-
TPOJIl TOCJAEACTBUE MOBPEXIAIONIET0 NEHCTBUS 3JeKTPOMarHUTHOTO
U3JTy4YeHHUs.

o Arzumanyan G., Mamatkulov K., Arynbek Ye., Zakrytnaya D.,

Jevremovi¢ A., Vorobjeva N. Radiation from UV-A to Red
Light Induces ROS-Dependent Release of Neutrophil Extracellular

Traps // Intern. J. Mol. Sci. 2023. V.24. P.5770; doi.org/10.3390/
ijms24065770.

PAINMAIIMOHHBIE H PAITMOBHUOJIOTHYECKHUE
HCCJIIEJOBAHUA

Ha yckoputensHom kommnsekce NICA cran gocTyneH mydyok HOHOB
BbICOKHX 3Hepruil (3,8 [3B/HYKJIOH), NpeaHa3HAUEHHBIH AJIS1 pelleHHUs
MPUKJIAAHBIX 3aad B 00/aCTH paJHallMOHHOrO MaTepHasoBeleHHUs,
TECTHPOBAHMS 3alMTHBIX CBOHCTB HOBBIX KOMIIO3UTHBIX MaTepHaJsloB,
KOCMHMYECKUX HCC/eJOBaHUH, pafiHallMOHHOH MOAM(UKALHUK CBOHCTB
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Cunen nyuka 24Xe%* ¢ sneprueit 3,8 I'5B/HYK/I0H Ha PagHOXPOMHOH MIeHKe
(cneBa) u mpoduab myuka (crpaBa) Ha merektope OCTAVIUS 1500XDR
(A = 34,2 mm, B = 29,3 mMM; paBHOMepHast 06s1acTh: a = 12 MM, b = 9 mMm)

BBICOKOTEMITEPATYPHBIX CBEPXIPOBOIHUKOB. PeannsoBaHa yHHKaJbHas
BO3MOXKHOCTb JJIUTEJBHOTO (10 HECKOJNBKHX MecsileB) 06/yueHHs 00-
pasuoB. [IpoBeeHbI epBbIe SKCIIEPUMEHTHI MO TIPOrpaMMe paboT Hayd-
Ho#t Kosmabopaunu ARIADNA, cosznannoit mpu kommiaekce NICA nis
NOCTHUIKEHUS Pe3y/bTaTOB B PAa3JIMUHBIX 00J1acTAX MPUKJIAIHBIX HCCIe-
JIOBaHUH.

e Belov 0. V. (on behalf of ARIADNA Collab.). Applied Research at
NICA Facility // ITUPAP Confi. “Heaviest Nuclei and Atoms”, Yerevan,
Armenia, 25-30 Apr. 2023.

BriepBble Hcc/ieoBaHbl MOC/IEACTBUS BJAMSHHUS Ha IOTOMCTBO Mbl-
el HAaHOYACTHL 30JI0Ta, MOCTYMHUBILKMX W3 OpPraHU3Ma MaTepu B Ipe-
HaTa/bHBIM TepUOl W B IEPUOA JaKTauud. [IoTOMCTBO TecTHpOBAJIH
B BogHOM JabupuHTe Moppuca u npunogHsitoM T-na6upunTe. 30J0-
TO, 0OHapy2>KeHHOe C MOMOLIbI0 HEHTPOHHO-aKTHBALMOHHOIO aHaJ/N3a,
MPUCYTCTBOBAJO BO BCEX MCCJENOBAHHBIX OPraHax MOAOMBITHBIX CAMOK
U HUX TIOTOMCTBa, MPU ITOM CaMOe BBICOKOE COIep:KaHHe 30J0Ta —
B moukax H neueHH. Comep:KaHHe 30JI0TA B MeYEHH U KPOBH IOTOM-
cTBa OBIIO HHXKE, 4eM y CaMOK, 4TO yKa3blBaeT Ha OTHOCHTEJbHO
HHM3KYI0 CKOPOCTb Mepeayd HaHo4acTHL moToMmcTBy. Hakonsenue 3o-
JIOTa B MO3Te OBIJIO CaMbIM HHU3KHM Cpeld aHaJHu3UpPyeMbIX OpPraHoB
KaK y CaMOK, TaK U y TOTOMCTBa (PHCYHOK), YTO MOXHO OOBSICHHUTDH
XMUMHUECKOH HHEePTHOCThIO 30/10Ta. HUKaKMX 3HAUUTEbHBIX Pa3iUuUi
B IPOCTPAHCTBEHHOH OpHEHTAUUM MU MaMSATH MeXAy IMOIONbITHEIMU
U KOHTPOJBHBIMH MOTOMKaMH oOHapyxeHo He Obuio. Tem He MeHee
TMOJONbITHEIE MOJIOZIblE MBIIIA J€MOHCTPHUPOBAJM IOBHILIEHHbIH Ypo-
BeHb TPEBOXKHOCTH B MNpunogHatoM T-nabupunte. Takum obpasowm,
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CoaepmaHHe 30JI0Ta B MO3re CaMoOK W HMX MOTOMCTBA, IOABEPriIerocsd BO3-
JNeHCTBUI0O HaHOUYACTHIL 30JI0Ta BO BpeMsd IpeHaTa/JlbHOTO U paHHEro mocTHa-
TaJIbHOTO Pa3BUTHUA

HaHOYACTHIIbl 30JI0TA BJHSIJIU Ha 3MOLMOHAJbHOE COCTOSIHHE MbIIIeH,
IoABEPTIINXCA HUX BO3JIEHCTBUIO BO BpeMs MpeHaTaJlbHOro M paHHero
[MOCTHATaJbHOI'O Pa3BUTHUA, HO HE Ha WX KOTHUTHBHbLIE CIOCOOHOCTH.

e [vlieva A.L., Petritskaya E.N., Rogatkin D.A., Zinicovscaia I.,
Yushin N., Grozdov D. Impact of Chronic Oral Administration of
Gold Nanoparticles on Cognitive Abilities of Mice // Intern. J. Mol.
Sci. 2023. V. 24. P.8962; https://doi.org/10.3390/ijms24108962.

HcenenoBano mopuguuupytollee BIHsHAE HHIHOUTOpA penapaTHB-
Horo cuHTe3a JIHK — apabunosunuutosuna (Apall) — Ha dopmu-
pOBaHHe pafMallMOHHO-UHIYLHPOBAHHBIX IBYHHTEBHIX pa3pbiBoB (I P)
JHK B HopMma/bHBIX U OMmyXoJeBBIX KJaeTKax in vitro. [lokasaHo, 4To
npu o6Jy4eHHH TpoTOHaMH B mpucyTcTBuu Apall kosnuuectso P
OHK yBennunBaeTcss co BpeMeHeM MOCTPAJAHALHMOHHON HHKyOalUH
BIJIOTb 10 24 u B 6 1 B 3 pasa B sigpax pubpobaacToB U r1H00IaCTOMBL
COOTBETCTBEHHO, M0 cpaBHeHHIO ¢ KoauudectBoM P JIHK B ksetkax
6e3 uHruoutopa. BesnuuHa ¢aktopa U3MeHEHHUS [03bl N0 KPUTEPHIO
JIeTaJIbHOTO JeHCTBHUSI MPOTOHOB HA KJIETKH IVIH0OJACTOMBI B TPUCYT-
crBun Apall cocrasasier 1,75, 4TO CBUIETENBCTBYET O 3HAUHUTENBHOM
panroceHcuouausupyoiem adhdexre neicteus Apall Ha KaeTKH riuo-
6aactombel U87 (cMm. pucyHok Ha c. 20).

e bopeiiko A.B., 3aduenpsney M.I., Yaycos B.H., Xpamxo T.C.,
Koxcuna P. A., Kysomuna E. A., Tuynuux C. H., Kpacasun E. A. Kom-
6rHupoBaHHOe nelicTBre MHrHOWTOpoB cuHTe3a JHK 1 yckopeHHBIX
MPOTOHOB Ha KJETKH 3JI0KadecTBeHHbIX omyxosed // [Tucema B HUAL.

2023. T. 20, Ne4(249). C.698-708.
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DubpobyacTsbl KOXKU UeJOBEKa
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a) Kuneruka dopmupoBanust U anumuHauuu gokycos YH2AX/53BP1 B sin-
pax KJaeTok (puépo6sacTOB KOXKH YeJoBeKa, 00JYYeHHBIX MPOTOHAMHU B H03€
1,25 Tp B 06blunbIX ycsioBusix (e) u B npucytctBuu Apall (m). 6) Kuneruka
dopmupoBanusi u saumuHauud (okycos YH2AX/53BP1l B sgpax kieTok
ravobaactoMbl U87, o6sydeHHBIX mpoToHamu B no3e 1,25 I'p B 0OBIYHBIX
ycaoBusx (e) u B mpucytctBuu Apall (m). 8) BrikuBaeMOCTb KJETOK TJIHO-
6aacrombl U87 mpu 06/1y4eHHH NMPOTOHAMH B paclIMpeHHOM MUKe bBparra B
ycaoBusix Bausuus Apall (20 Mxmosb)

HccnenoBaHbl 3aKOHOMEPHOCTH M MOJIEKYJISIPHO-KJIETOUHbIE MeXa-
HHU3MBl KOMOMHHpPOBaHHOTO neicTBUsT Apall u (paKIMOHHPOBAHHOTO
MPOTOHHOI'O M3JY4YeHHUs] Ha MBILIMHYIO MesJaHoMy JUHHK B16 in vivo.
CpenHuil o6beM omyxosedl NMpH KOMOMHMPOBAHHOM BO3JEHCTBHHU 110
CpPaBHEHHUIO ¢ 0OJyuyeHHeM MPOTOHaMM 0e3 Mogu(HUKaTopa CHUKAJCSH
B 1,7-3,4 pasa B pasHble cpoku HabOmoneHus (p < 0,05). Ha momne-
KYJSIpPHOM YPOBHE MOKa3aHO, YTO KOJMYECTBO [BYHHUTEBLIX Pa3pPbIBOB
JHK 4gepe3 2 cyT nocJse 3aBepiieHusi ceaHcoB 06JydeHHUs] B OIMyXoJie-
BBIX KJIETKaX NOCTOBEPHO NPEBHIILAET YPOBEHb IBYHUTEBBIX Pa3pPhIBOB
JHK npu panuaunonHom BosaeicTBuM 6e3 mogudukatopa. [lokasano,
yto BBeneHue Apall ycunnBaeT npoTHBOOMyXoseBoe IeHCTBHE MPOTOH-
HOT'O M3Jy4YeHHUs MyTeM peasiu3allly HeCKOJbKHX MeXaHU3MOB, Cpeiu
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Bpewms nocsie TpaHcniaHTauMu (10 Tp) MPOTOHHI
OMYyXOJIEBBIX KJIETOK, CYT

@) VIameHeHHe pa3MepoB NMepBHYHOrO o4ara MejaHoMbl B16 B pasHble cpoku
nocse 00JyyeHHUs NPOTOHAMM M KOMOWHMPOBAHHOTO NEHCTBUS NPOTOHHOIO
uaayuenusi Ha (oue Apall B cpaBHeHuu ¢ KoHTposem. CeaHChl 00JydYeHHS
B no3e 10 I'p oTmeueHbl BepTHKa/JbHBIMM cTpesnkamu. * — p < 0,001 mo
CpaBHeHHIO ¢ KoHTpoJsieM. 6) KonnuecTBo nByHHUTEBBIX paspeiBoB JHK B mep-
BUYHOM ouare MbILIMHONU MesaHOMBI B16 yepes 2 cyT nocsie o6sydeHus mnpo-
TOHaMH U KOMOHHHpOBaHHOTO Bo3nedcTBust Apall u nporoHos B nose 10 I'p

KOTOPBIX yMeHbLIEHHEe KOJHUYECTBA OIMYXOJEBBIX CTBOJIOBBIX KJIETOK,
yrHeTeHue nponaudepauru KJAeTOK U aHTHOTeHe3a B ONyXOoJH Ha (oHe
M3MeHeHHs UMMYHHOTO OTBeTa B MEPBUYHOM ouare U ero UHQUJIbTpa-
UWU JTUMQPOLUTAMU.

o Mamuyx O.H., Bopetiko A.B., byeati A. H., 3amyraesa H.A., Ka-
npun A.[l., Kopsakun C.H., Kpacasum E.A., Mocuna B.A., Ceau-
sanosa E. H., Conosves A. H., Yaycos B. H., Sxumosa A.O. Criocobd
NOBBILIEHUS 3(PPEKTUBHOCTH AeHCTBUS NPOTOHHOM Tepanuu Ha CTBOJIO-
Bble KJEeTKH MejiaHoMbl. [latent Ne 2798733 (23.06.2023, 6roa1. Ne 18).

e bopeiiko A.B., 3aduenpsney M.I., Yaycos B.H., Xpamxo T.C.,
Koxcuna P. A., Kysomuna E. A., Tuynuux C. H., Kpacasun E. A. Kom-
6rHupoBaHHOe NelicTBre MHrHOHMTOpoB cuHTe3a JHK 1 yckopeHHBIX
IPOTOHOB Ha KJETKH 3JI0KaueCTBeHHbIX omyxoJel // [Tucbma B IHAY.
2023. T. 20, Ne4(249). C.698-708.

o Zamulaeva 1. 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
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. P.63-75.

e 3amyraesa U. A., Ceausarosa E. H., Mamuyx O. H., Sxumosa A. O.,
Mocuna B. A., Kopaxun C. H., Bopeiiko A. B., Kpacasun E. A. TloBb-
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IIeHHe YYBCTBUTENBHOCTH MeJIaHOMBI UHUK B16 kK dpaxkuroHupoBaH-
HOMY BO3J€HCTBHIO IPOTOHHOIO M3JyueHUs ¢ nomouibio 1-B-/l1-apabu-
HodypaHosunurosuna // C6. tes. VI MexayHap. ¢popyma OHKOJOTHH
u panuotepanuu. M., 2023. C. 54-55.

BeimosHeH aHaau3 (DOPMHPOBAHHMS XPOMOCOMHBIX —abeppauuil
B KJETKax KapUUHOMBI uejoBeka JUHUK Caldl U HOpMasbHBIX JHM-
(houuTOB neprdepruueckoll KpoBU YesoBeKa Mpu obJydyeHUH (OTOHAMHU
u nporoHamu (150 MsB u B nuke bpsrra) c¢ ucnosb3oBanueM
MeTacasHoro Metona. MeTonoM npekaeBpeMeHHOH KOHAEHCALUU XPO-
MaTHHa OLleHeHa M0/ YCIelIHO BOCCTAHOBJEHHBIX Pas3pblBOB XpoMa-
THUHa 4Yepe3 12 4 nocse obaydenus. [lpu nelicTBUM ramma-KBaHTOB
B OIyXOJIeBbIX KJIeTKax BbIfiBJieHa OoJiee 3((eKTHBHAs penapawlus
pa3peIBOB XPOMATHHA 110 CPABHEHHIO C HOPMAJ/bHBIMHU KJIETKAMH, YeM
npu oOJy4eHHH INpoTOHaMH. JlaHHBIH pe3ysnbTaT MOXKeT yKas3blBaTh
Ha IpPeANOoYTHTEe/JbHOCTb NPUMEHEHHsl IyUKOB IIPOTOHOB B JyueBOH
Tepanuy KapLHUHOMBI MOJIOUHOH 2KeJse3bl.

95
60 = JIuM¢ouuThl

e Co = Kapuunoma
Eﬁ 90 [IpoToHbI
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Q B ke bparra
z 80 7
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=
4
=
g 75
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5 Pe Pp

OP(eKTHBHOCTb Pelapanyy pas3pelBOB XPOMATHHA B HOPMaJbHBIX JTUM(OLH-
Tax 4yesoBeKa M KJeTKaX KapuuHoMel juHHH Caldl

o Kowalska A., Nasonova E., Kutsalo P., Czerski K. Chromosomal
Radiosensitivity of Human Breast Carcinoma Cells and Blood
Lymphocytes Following Photon and Proton Exposures // Radiat.
Environ. Biophys. 2023. V.62. P. 151-160.

Wccnenosano Bausuue ramma-ksantos °Co B mose 2 Ip Ha nose-
LeHYeCKHe peakl U, MMMYHOreMaToJMorH4ecKHi cTaTyc U MOP(hOhyHK-
[IHOHAJIbHBIE M3MEeHEHHS! HeHPOHOB B LEHTPaJbHOH HEPBHOH cHCTeMe
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a) TennoBasi kapra nBrxeHdsi B «OTKPLITOM MoJjie» (aHAJIH3 BUAEOTPEKHHTA

Noldus Etho Vision software). 6) [nuanbHO-HelipoHa bHbIH HHIEKC 0OJY-

YEHHBIX MbIIIEH M0 CPAaBHEHHIO C BO3PACTHBHIMH KOHTPOJBHBIMH MBILIAMH.

Yucso xuBoTHEIX: | — obayuennsie (n = 10); AC — xoutposb (n = 10).
* — cTaTUCTHYecKas 3HauuMocThb 1pu p < 0,05

ceMuMecsiyHbIX Mblied nuHUM [CR. BrisiBiieHbl pa3nindus B NoBeeHUH
06/ly4eHHBIX XKHUBOTHBIX C HCMOJb30BaHWEM TecT-CUCTeMbl «OTKpBITOE
[moJie», BbIpaK€HHble B YBE€JHWYEHHUH YHCJAa CTOEK WU U3MEHEHHH CTpa-
TEerHd JBUTATeJbHOH akTUBHOCTH. [locse o6aydeHusi Hab/r0maI0Ch
pa3BUTHe JIEUKOMEeHWH W yMeHblleHHe TJIHOHEHPOHANbHOTO HHAEKCca
B MNapeHXuMme roJIOBHOro Mmo3sra MBILIIEeH.

e Kolesnikova I A., Lalkovicova M., Severyukhin Y.S., Goliko-
va K.N., Utina D.M., Pronskikh E.V., Despotovi¢ S.Z., Gaev-
sky V.N., Piri¢ D., Masnikosa R., Budennaya N.N. The Effects of
Whole Body Gamma Irradiation on Mice, Age-Related Behavioral,
and Pathophysiological Changes // Cell. Mol. Neurobiol. 2023.
V.43(7). P.3723-3741.

YCKOPHUTEJbHAA TEMATHKA

3aBepiueH BaxKHEHIIWH 3Tan mpoekTa Kjaacca MeracadieHc NICA,
peasnn3yeMoro B pamKax HallMoHaJsbHOro mnpoekrta «Hayka», — samy-
leH B 3KCIJyaTallul0 MHXKeKLMOHHBIH KOMILJIeKC KoJjJakjepa, BKJIO-
YawUKUH B CBOH COCTaB yHUKaJsbHble YCTAHOBKH, He HMeollle aHaJo-
rOB B MHpe: KPUOTEHHBIH HCTOUYHHK WU JHHEHHBIH yCKODHUTEJNb TSXKe-
JIBIX HMOHOB, KPHOT€HHble CHHXPOTPOHBI OycTep M HYKJOTPOH, a Tak-
JK€ CHCTeMy KaHaJ/oB TPAHCIIOPTUPOBKH IYUKOB. YAa/l0Ch MOJYYHUTb
TpebyeMble MapaMeTpbl U 06eCreyuTb CTabUAbHYI0 paboTy KOMIJIeKca
B Teyenue 4 mec. Ilpu stom Bmepeble B Poccur BBemeHa B CTpPOMH
U HCIBbITAaHA B AEHCTBHUU YCTAHOBKA 3JEKTPOHHOTO OXJaXKAEHHS HOH-
HBIX [IyYKOB, [I03BOJIMBLUIAS YABOUTb KOJHUECTBO YACTHUL, YyCKOPEHHBIX
B HyKJoTpoHe. CeaHC MOKa3aJs BbICOKYIO pabOTOCHOCOOHOCTb HMHXKeK-
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LIMOHHOTO KOMIIJIeKCa M IMOATBEPIUJ MPABUIbHOCTb KOHCTPYKTHBHBIX
peLleHn, NPUHSATEIX [IJISl €r0 COOpYKEeHHUS.

[Tpomomxaercss moHTax Kognaigepa NICA u uHGpPacTpyKTYpHBIX
COOPY2KEHUH KOMILJIEeKca.

B pamkax wmexnyHapomHo# KoJsnabopaluu, MpeacTaBaeHHOH 15
HayuHBIMH LeHTpaMHu PP u psna apyrux crpaH, HayaTbl UCC/IEL0BAHHUS
Ha TydKe TSKeJbIX HOHOB KOMILJIEKCA C HCIOJb30BaHUEM YHHKAaJ/b-
HOM HCCaIeI0BaTeIbCKOH ycTaHoBKM BM@N (GapuoHHasi maTepusi Ha
HYKJIOTPOHe). 3aperucTpUpoBaHO GoJjiee MOJIyMHUJIHApPAA CTOJKHOBE-
HUH MOHOB KCEHOHA C silepHOHM MULIeHbl0. MaeT aHa/1M3 HaKOMJIeHHBIX
IAHHBIX.

e bpuzeynos M.H., Byb6aeti A.B., Jlebedes B.A., Mewxkos H. H.,
Ocunos K.T., Iapxomuyx B.B., Ipoxogouues [0.B., Pesa B.b.,
Cepeees A.C., Ceménos C.B., Tumonun P.B., llinaxos B.C. Ilep-
Bble 3KCIEPHUMEHTHl M0 3JEKTPOHHOMY OXJaXKIEHHIO HOHOB B OycTepe
NICA // Tp. XXVIII Poc. KoH}. 10 ycKOpUTEsIM 3apsi?KeHHBIX YACTHUIL
(RuPAC 2023), HoBocubupck, 11-15 cenr. 2023 r.

HH®OPMAIIMOHHBIE TEXHOJIOTUH
U BBIYUCJIMTEJBbHAYI ®PU3UKA

B 2023 r. cocrosiioch pacmnpenre GPU-kommnoHeHTa cymnepKoM-
nblotepa «['0BOpyH», 4TO MO3BOJIKJIO AOCTUTHYTb MHKOBOH NPOMU3BOIH-
tesabHocTH 1,7 Ildoonc pnsa omepauuii ¢ nBo#Ho# ToyHOCThBIO. GPU-
KOMMOHEeHT aaet noJsb3oBaresiMm CK «[oBOpyH» BO3MOXHOCTb HCIIOJIb-
30BaTh A/JTOPUTMbl MAILIKHHOTO W TJyOOKOro oOy4deHMs [Jsl PeLIeHHs
3ajady ¢ IOMOLILbI0 HelpoceTeBOro mnopxopa: o6padaTblBaTh JaHHble
9KCMEPUMEHTOB B PagH0oOHONIOrMYeCKUX HCCeIOBAaHUAX, PAClO3HaBaTh
TPEKH YaCTHIl B IKCTIePUMeHTax Ha yckopuTesbHoM Komrmekce NICA,
a Tak»Ke MPOBOAHUTH KBAHTOBbIE pacyeTbl MyTeM MOJAEJHPOBAHUS KBaH-
TOBBIX BBIYHUCJ/IEHHUH.

e Podgainy D. Govorun Supercomputer for JINR Tasks // 10th Intern.
Conf. “Distributed Computing and Grid-Technologies in Science and
Education” (GRID’2023), Dubna, Russia, 3-7 July 2023.

8-i ¢usmueckuit ceanc BM@N cran nepseim B OMAU, korma
BCSl BBIYMC/MUTENbHAS HH(PACTPyKTypa, 00bedUHeHHass MNaaThopMoH
DIRAC, wucnonb3oBajach JJs MOJHOH PeKOHCTPYKIHMH Heo6GpaboTaH-
HBIX 3KCIEepUMEHTaJbHBIX NaHHbIX. Bo BpeMmsi ceaHca ObllI0 MOJYy4YeHO
okoJsio 550 MsiH coObiTHi, 3anucaHHbiX B 31 306 aiiioB o6UIMM pas-
mepom Oosee 430 TB. B o6paGoTke ucnosb3oBanuch caitel Tier-1,
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Tier-2, knacrep NICA u cynepkommneiotep «[oBopyH», npu atom (aii-
Jbl Gosibiioro pasmepa (16-250 I'B) morsiu GbITh 06pabOTaHbl TOJBKO
Ha CK «JoBopyn». B xome 06pa6oTku maHHBIX ObliKM pa3paboTaHbl
HOBble METOAbl M TOAXOAbl K Hcmosb3oBaHuio maatdopmbl DIRAC.
[IpumensieMble METOIBI TIO3BOJIUJHN MIOJYUUTh AeTaNbHYI0 HHPOPMALHIO
0 (YHKLIHOHUPOBAHUHU WU BO3MOXKHOCTSIX paclipelesieHHOH BBIYUCJIH-
TeJIbHOU cucTeMbl. Biarogaps mosyyeHHBIM pe3ysabTaTaM 3HAYUTEJNbHO
coKpalllaeTcsl BpeMs Ha MOATOTOBKY M 3aMyCK HOBBIX 32124, CBSI3aHHBIX
C UHTEHCHUBHOH 06pabOTKOH NaHHBIX.

Sg—> ODIRAC-__

THE INTERWARE

NICA EOS / ) \lﬂﬁ

MLIT EOS

Govorun

NICA cluster Tier-1

MICC basic facility

CxeMma HHTerpauuu reorpauuecky pacrnpeneseHHbIX reTePOreHHBIX PeCypPCOB
na ocHose DIRAC, ucrosib3yembix B 06paboTKe NaHHBIX 8-T0 ceanca BM@N

e Pelevanuk I., Gertsenberger K. BM@N Run 8 Data Reconstruction
on a Distributed Infrastructure with DIRAC // 10th Intern. Coni.
“Distributed Computing and Grid-Technologies in Science and
Education” (GRID’2023), Dubna, Russia, 3-7 July 2023.

e Pelevanuk I., Gertsenberger K. BM@N Mass Data Production on
Distributed Infrastructure for Run 8 Using DIRAC // 10th Collab.
Meeting of the BM@N Experiment at the NICA Facility, St.
Petersburg, Russia, 14-19 May 2023.

B OUAUN passuBaercs mniarhopmMa U MOOUJIbHOE MPHIOKEHHE
(DoctorP) masi pacrnosHaBaHus Gosie3Hedl pacTeHHWH W BpeauTeJel.
JlocTynHel Kak o6liasi MojeJsb, CocoOHasi pacrno3HaBaTb 68 Kjaccos
6osie3Hel, TaK W CliellMaJU3upOBaHHble Mofe I A5 29 NeKOpaTHBHBIX
M CeJIbCKOXO035IUCTBeHHBIX Ky/abTyp. C Hauama 2023 r. nsatdopmoi
6b10 o6paboTano Gosee 70 ThIC. 3ampocoB mMoJib3oBaTesedl. UToOHI
NOJYYUTb NPOTHO3 M PeKOMeHJALMH [0 JIeYeHHIO OT OMNBITHBIX arpo-
HOMOB, HYXKHO IIPOCTO OTIIpaBUTb (poTorpaduio, Ha KOTOpPoH OyneT
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BuAHA npobsema. JocTyn K nsatqopme MOTYT MOJYUYHUTb CTOPOHHHE
TIPUJIOZKEHUS] U CEPBUCHI. DTOH BO3MOXKHOCTBIO y2Ke BOCIOJb30Ba/IHCh
KomnaHuu «[apneH puteiin cepBuc» (panee «Packo») U AHIMKAHCKUN
MHCTHUTYT CEJIbCKOTO XO35IHCTBA U arpoTeXHHUKH (Y30eKHCTaH).

Roxrop ans pactenmis
o Bawew Tencdone

pue TNeuenue

neTyHis KAKRAYC ¢ MaH20
Y ariaoHeMa
GapGapc CaTHQILTYM OrypIibl

: a
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BHHOTPAL
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Y £y
2 TIJIbIIAH
o g
W enuga
s v 200p2UF
¥ -, TOpoX

Scalar

[Tpumeper uHTepdeiicos maarpopmsr DoctorP

o YVowunckuil A. B. VIcKycCTBEHHBII HHTEJIEKT B CeJIbCKOM X03siHCTBE //
OtkpoiTble cucteMmbl. 2023. Ne 3. C. 20-23.

e Uzhinskiy A. Advanced Technologies and Artificial Intelligence in
Agriculture // Applied Math. 2023. V. 3. P. 799-813; https://doi.org/
10.3390/ appliedmath3040043.

Paszpa6oran u 3apeructpupoBan B Pocpeectpe nporpamm s 9BM
NpoOrpaMMHBIH KOMIIEKC 1/ CO3AaHHsl LU(poBbIX ABOHHHUKOB (LLJI)
pacrpeneseHHBIX LEeHTPOB c6opa, XpaHeHHs U 0OpabOTKH HOaHHBIX
(PLIOM). YHuKaAbHOCTD AaHHOH MPOrpaMMbl B TOM, UYTO CO3[aBaeMble
¢ ee nomouteio LI /T apdektrBHO oTcexnBaioT padoty PLIO/ ¢ Touku
3peHHsl NOTOKOB JaHHBIX M CBfI3aHHBIX ¢ HUMH 3ajad. [IporpaMmHbIi
KoMmIieke mno cospaHuio L[]l moxka He uMmeeT aHaJjoroB. Lludposoi
nBoiiHuK PLIOJl — 310 BHpTyasbHast KOMUsl LleHTpa 06pabOTKH AaH-
HbIX, KOTOpasl MO0Ka3blBaeT, KaK OH paboTaeT NpH JIOOBIX BO3MOXKHBIX
cueHapusx. Takue OBOWHHUKHM MOXKHO HCIIOJIb30BaTh MPHU MOCTPOEHHH,
9KCIIyaTallud U MOJEPHHU3ALHUH BBIUUCAUTENbHBIX aPXUTEKTYP pas/uy-
Horo pona PLIO/L.
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e Kopenvkos B.B., Ilpaxuna . H., Tpojpumos B.B. TlporpammHBIN
KOMIIJIEKC 1JIs1 CO3AaHUsI LU(POBBIX IBOHHHUKOB pacrpeieseHHbIX LeH-
TpoB cOopa, XpaHeHHUs] U 06paboTKH AaHHBIX // Pocpeectp mporpamm
nns O9BM. Ne2023667305.

[IpencraBneH 0630p paboT, MOCBSILIEHHBIX MOIEJIUPOBAHUIO TIPO-
ecca rujparaliu 3JeKTpoHa Ha OCHOBE Pa3BUTOrO aBTOPaMH MOAXO0AA
B paMKaxX OMHAMHUYeCKOH Mone/au moJisipoHa. PaccmoTpeHbl paboThl,
OTpakalolllie pasBUTHe TEOPeTHUECKHUX W IKCIIepPUMEHTaNbHBIX HCClle-
NOBaHUH B 3ajaue rujapatauud 3jekTpoHa. CchopMy/aUpoBaHBl MaTe-
MaTU4YeCcKHe MOCTAHOBKH 3a[au, MOCTPOEHbI BBIYHUCIUTEJbHBIE CXEMBbI,
COo371aHbl KOMIIJIEKCBl MPOOIEeMHO-OPHEHTHPOBAHHBIX MPOrpaMM C IpH-
MeHeHHEeM TEeXHOJIOTUH MapaJJiesbHoro nporpammuposanus MPI. ITpu-
Be/leHbl pe3y/bTaTbl YHMCJAEHHOTO MOJENHPOBAaHHS M pacyeTa HabJIo-
IaeMblX (DU3UUYECKHX XapPAKTePUCTHK M3y4aeMoro IMpolecca TrUapa-
TauMu 3JeKTpoHOB. Corjacue MOJYYEeHHBIX YHUCJAEHHBIX Pe3yJbTaToB
C COOTBETCTBYIOILIMMH 3KCIEPUMEHTaNbHBIMU JaHHBIMH TOATBEPKIAeT
aJeKBaTHOCTb Pa3pabOTaHHBIX MOAXOA0B U MEPCHEKTUBHOCTb UX NAJb-
HeHIIero UCro/Mb30BaHUS U Pa3BUTHS.

e Jlaxno B.[l., Amupxarnos H.B., Boaroxosa A.B., 3emasuas E.B.,
Ilysvinun . B., [yseinuna T.11., Puxsuykuti B. C., bawawun M. B.
JlnHamuuecKasi MOfieJib MOJISIPOHA [IJ1s1 UCCJIeIOBaHUs mpoliecca ruapa-
tauuu snektpona // AUAM. 2023. T.54, uin. 5. C. 1076-1105.

9KOJIOIT'MYECKHE UCCJIEJOBAHUA

B pamkax TekyIiero coTpyaiHHuecTBa Mex 1y AkaneMHed HayYHbIX
uccaenoBaHuil U texHosoruit (ASRT, Eruner) u OUAUN 6bina mpo-
Be/leHa paboTa ¢ LEeJbio MOJyYeHHs] BCECTOPOHHEH KapTHHBI M0 OLEH-
Ke 39KOJIOTHUeCKOH cuTyauud B Erunrte ¢ ucrnosb3oBaHHeM 06paslioB
MOYBBl M JOHHBIX OTJIOXKEHHH W3 peKH Hus u menbThl, NPHOPENRHBIX
paiionoB Cpenusemuoro u KpacHoro mopeil. XapakTepucTHKa o0Opas-
OB OblJla JaHa C MCHOJb30BaHHEM [BYX aHAJUTHUECKHX METOMOB:
HeHTPOHHO-aKTHBALIMOHHOTO aHa/ i3a U MacC-CIIeKTPOMETPHU C HHIYK-
TUBHO CBSI3aHHOM MJa3MOH.

XapakTepucTrKa mpod ¢ TOUKH 3PEHHsT 3arpsisHeHHUsT [T0KasaJsa, uTo
OHO HepaBHOMEPHO, HEKOTOPbIE YYaCTKH OTHOCHUTEJbHO OoJiee 3arpsis-
HeHbl, YeM ApPYrde, HO B I€JOM HE MPEACTABJSIOT CYIECTBEHHOTO
pHCKa [1Js 4esJlOBEKa M OKpY»Kaiolleid cpeiabl. TeM He MeHee HACTOS-
TeJIbHO PEKOMEHAYeTCsl MOCTOSIHHBIE MOHHTOPHHT BBHAY BO3MOXHBIX
U3MeHeHUH B OyayLleM.
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[TpocTpaHCcTBEHHOE pacrpeneseHHe UHAEKCA HArPY3KH 3arpsi3HEHHs MO TpH-
6pexxHbIM palioHam Cpenn3eMHOro Mops

e Badawy W.M., Dmitriev A. Y., El Samman H., El-Taher A.,
Blokhin M.G., Rammah Y.S., Madkour H.A. Salama S.,
Budnitskiy S.Y. Elemental Composition and Metal Pollution in
Egyptian Red Sea Mangrove Sediments: Characterization and
Origin // Mar. Pollut. Bull. 2024. V. 198. P. 115830; https://doi.org/
10.1016/j.marpolbul.2023.115830.

e Badawy W., Elsenbawy A., Dmitriev A., El Samman H., Shcheg-
lov A., El-Gamal A., Kamel N. H. M., Mekewi M. Characterization of
Major and Trace Elements in Coastal Sediments along the Egyptian
Mediterranean Sea // Mar. Pollut. Bull. 2022. V.177. P.113526;
https://doi.org/10.1016/j.marpolbul.2022.113526.

OBPA3OBATEJIbHAA NEATEJBHOCTD

B 2023 r. 6bin1 opraHu3oBaH y4eOHBIH MpoLecc OJs1 CTyIEeHTOB
6asoBbix kadenp MIY, MUDPU, MDPTHU, rocymnapcTBEHHOTO YHH-
Bepcuteta «Iy6Ha», CII6IY u K(II)@Y. CraxupoBkH U NpPaKTHKH
B OMAU npownu 270 cTyneHTOB U3 YHUBEPCHUTETOB IOCYNAPCTB-UJle-
Hos OMAU.

B nByx srtanax ounnadin-nporpamMmMbl INTEREST 2023 r. npunsiau
yuactue 70 CTyneHTOB M acnupaHToB U3 Apmenuu, Benopyccuu, Bpa-
3unuu, Benuko6putanuu, Beurpun, Beetnama, Erunra, Munnu, Ky6s,
Mexkcuku, Poccun, CaynoBckoit Apasuu, Cepouu u Y3bekucrana. [Ipo-
rpamMMa BKJ/IOYaeT AHWCTAHLHOHHOE BBIMOJIHEHWE HAY4YHBIX TPOEKTOB,
JIEKIIUM U 9KCKYPCHH B OHJIaHH-(popMarTe.

B exeronHoi#t crynenueckoit nporpamme OMSAN START — STudent
Advanced Research Training at JINR — yuactBoBasu 62 cryneHta
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13 yHuBepcutTeToB Apmenun, Benopyccun, Benuko6puranuu, Erunta,
Wupun, Ky6sl, Kyseiita, Mekcuku, Poccun, Y3bekucrana u dpaHiuu.
B TeueHMe NBYX MecsilleB OHM OYHO BBINOJHSJIM HCCJE0BaTE/bCKHE
MPOEKTHI 101 PyKoBOACTBOM coTpynHukoB OUMAN.

B MexnyHapomHBIX TIPaKTHKax IJs CTYIEHTOB U3 YHUBEPCHUTETOB
Erunra u IOAP npunsanu yuactue 50 yesoBex.

YuactHukamu HayuyHeix wkon OWAWM masa yuuteneén B 2023 r.
cranu 14 mpenopaBarteseél n3 Kamuarckoro kpas, 12 — u3 MockBsdI,
20 nmeparoroB u3 18 peruonos Poccuu u ApmeHuu.

B 2023 r. B8 OUSAN npownu craxupoBku «Onpir OUAM nas
CTPaH-y4aCTHHULl U TOCYNApCTB-TIAPTHEPOB», B KOTOPBIX Yy4YacCTBOBA-
Ju 36 pyKoBOAMTeJeld W BeoyLIHUX 3KCIEePTOB W3 YHHBEPCUTETOB H
HayuyHbIX LeHTpoB BbeTHama, Erunra, [lakucrana, Poccuu, TyHu-
ca u IOAP.

Pacupunace mnapTHepckasi ceTb HH(OPMALHUOHHBIX LIEHTPOB
OUSN. Hosele uH(pOUEHTPB OTKPBITH B pKyTCKOM rocyiapcTBEHHOM
YHUBepCHUTETe, NMPH ATeHTCTBe 10 aTOMHOH Hepruu apabCKUX CTpaH
(Tynuc), B HHcruryre sinepHoét ¢usuku Pecnybauku Kasaxcran
(Anmatsr).

HIkoabI-HHTEHCUBBI 10 (PH3KMKe KBapK-TJIOOHHOH MaTepuH IMpoBe-
neusl B [y6une masa 70 crymento us M®PTHU, MIY, BI'Y, BIY,
TrY, IB®Y. B utone B JeTHel HaydyHOU IIKOJe-UHTeHCHBE «DU3H-
Ka U TeXHHKa yCKopHUTeJsel», opraHuzoBaHHOH coBMecTHo OUAU u
Tomckum nonurexunueckum yuusepcurerom (TITY), npuHsiiu yyactue
32 cTypmeHTa HHKeHEepHO-(pU3WYeCKHX CIeLHaJbHOCTEH TeXHUYECKHX
YHUBEPCUTETOB cTpaH-yuactHuy OUAN.

YHLI yyacTBOBas B OpraHu3alWy W TNpoBefeHUU: Bcepoccuiicko-
ro ¢ecruBans NAUKA 0+, meponpustus «KapbepHbiii ¢opcax» B
M®TH, dopyma «Kapeepa ¢usuka» B CII6[Y, macTepckoit ¢pusmnku
«105-i1 a71eMeHT» B paMKax JIeTHEH IIKOJBI.

Jlns  mpodopueHTAalMU  LIKOJBHUKOB  OBIIM  OpPraHM30BaHbBI:
TPaOULHOHHBIA (ecTUBaMb HayKdh «[IHU ¢usuku» B JyOHe, 35-1
MexnyHaponHas komnblotepHas wkona (MKII), 3-1 nayunas wmkona
IJIsl cyliaTeseldl NeTCKOTO yHHBepcHTeTa INpH AKafeMHH Hay4HBIX
Ucc/IeoBaHUH M TexHoJoruié Erunrta, TypHHp 1o poOOTOTeXHMKe
CyberDubna-2023 OTtkpriToii BepxHe-Bomxckolt o6pa3oBaTesibHOU
KUOepHEeTUUECKOH CeTH, OTOOPOYHBIH 3Tal TEXHHYECKOr0 XaKaToHa
«[ly6Ha-2023», nexkropuii YHLI, ouyHble M OHJAUH-JTEKIHUU U 3IKC-
Kypcuu 1s uHpoueHtpos JABDY, Kaml'y, TIIY, COT'Y, CADY,
a TakXe AJs TPymnn mKoabHUKOB u3 [ly6nb, Mocksel, HoBropona,
CosnHeuHoropcka, Tsepu u 1p.
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OBIIUE NAHHBIE
O KOJIMYECTBE IIYBJIMKAIIMU COTPYIHHKOB OUIH
(c 07.12.2022 no 12.12.2023)

e Kuuru — 7:

Aeanos A.B., Bbopucesuu H.B., Bbyeai A.H., Taspuws [O.H.,
Tuxkar B.H., Imumpues C.H., Karunun H. B., Kapamoviuesa I'. A.,
Kocmpomun C.A., Kpacasun E. A., Jlapuonosa H. H., Muuwin I'. B.,
Ocuna 10.K., Pammanos M.A., Cxeopuosa B.H., Cmoarvinu-
na JI 1O., Tpybrukos I'.B., Typeuxo O.[fO., lupxos I'. /., [lup-
kog C.I., fAxosenko C.JI., fxosresa T.B. Konuenuus pazpaboTku
U CO3/laHHs Hay4YHO-KJIMHUYECKOTO I[eHTpa MPOTOHHOH Tepamnuu
Ha OCHOBE CBEpXIPOBOISIIErO NPOTOHHOro uukKJoTpoHa MSC-230
B r. Jy6ue. — Hy6ua: OUAM, 2023. — 20 c.: uB. ui. —
(OUSIH; 2023-42). — bubauorp.: c. 20. http://wwwl jinr.ru/Books/
Proton_terap.pdf.

Asdees M. B. BBeneHue B MaJslOyryioBOe paccessHHe HEHTPOHOB:
Yue6. mocobue. — M.: ®dusz. dak. MIVY, 2023. — 282 c.: 1. —
Bubauorp.: c. 282.

Axcernos B. JI., baraeypos A. M. OcHOBHI HeliTpoHOrpaduu: Yueb.
nocobue. — M.: Usn-Bo Mock. yH-ta, 2023. — 583 c.: uB. ua. —
(Knaccuyeckuil yHUBEPCUTETCKHH yueOHHK). — Dubauorp. B KoHIle
yacred.

Komapos B. H. K 110-netuto co nus poxaeHusi b. M. [lonTekop-
Bo. — Ily6ona: OW4AH, 2023. — 24 c. — (OUMAH; P1-2023-39).

Caovieos 3. 4. Pusnka TBepHOTENbHBIX (DOTOIJNEKTPOHHBIX YMHO-
xutenei: K 40-netuo HaydyHOH NeATebHOCTH aBTOpa Mo pa3paboTke
MOJIyIPOBOJTHUKOBLIX JIABUHHBIX (poTornpueMHukoB. — Iy6na: OMAU,
2023. — 153 ¢. — (OUMAH; 2023-8). — Bubauorp. B KOHIIe IJaB.

Ilsudkuii C. Bce B MHpe M3MEHYHBO — BeYHO: [cO. CTHXOB|. —
Hy6ua: O, 2023. — 81 c.

Inozemtsev V.I. Integrable Many-Particle Systems. — New
Jersey [etc.]: World Sci., 2023. — XI, 268 p.
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THEORETICAL PHYSICS

A generalized renormalization group equation summing up all
leading logarithms is obtained for the effective potential in the scalar
theory with an arbitrary form of the potential. The equation was
applied to inflationary cosmology in the slow-roll attractor T-model:
conservation of the asymptotic behavior of the corresponding effective
potentials was shown, cosmological observables were calculated,
and spontaneous symmetry breaking in the effective potential
due to quantum corrections was discovered (Coleman—Weinberg
mechanism).

e Kazakov D. 1., Tolkachev D. M., lakhibbaev R. M. // J. High Energy
Phys. 2023. V.04. P.128; J. Cosmol. Astropart. Phys. 2023. V.09.
P. 049.

The new mechanism of incomplete fusion was explored as a
very mass-asymmetric quasi-fission of a dinuclear system formed
in the entrance reaction channel. It was shown that the incomplete
fusion occurs due to the strong increase in the intrinsic fusion
barrier along mass and charge transfer degrees of freedom causing a
hindrance of complete fusion in very asymmetric systems; as a result,
the a-particle formation probability increases. The centrifugal force
causes a breakup of that asymmetric system (for example, with «
particle). The residue nucleus formed in the incomplete fusion is less
heated than the compound nucleus formed in the complete fusion.
The suggested mechanism can be useful to produce new isotopes in
incomplete fusion reactions.

- f‘He

4H
® o
-> ->
N »
\

165HO N 179Ta

The sketch of the incomplete fusion mechanism as a very asymmetric
quasi-fission in the case of the '#0+%Nb reaction

e Nasirov A. K., Kayumov B. M., Ganiev O.K., Yuldasheva G.A. //
Phys. Lett. B. 2023. V.842. P. 137976.
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A function J, is constructed related to the generalization
of the fusion matrix of the quantum Liouville model to the
case %f paraéermionic model corresponding to the central charge
e=-"T_4 —(b+b"12. For r =1 and r = 2, one gets the ordinary

r+2 r
and supersymmetric Liouville theories. The symmetry properties

of the function Jy allowed the authors to solve the problem
of equivalency of different fusion matrix parametrizations of the
supersymmetric theory, which has been open for a long time.

o Apresyan E., Sarkissian G., Spiridonov V. P. // Nucl. Phys. B. 2023.
V.990. P.116170.

Electrodynamics in space-time with a straight null cosmic string
was studied. Two kinds of point-like sources crossing the string
horizon were considered: sources
with an electric charge and sources
with a magnetic moment. It was
shown that null cosmic strings
disturb electric fields of charged
sources and produce electromagne-
tic (EM) pulses. An analytic ap-
proximation was developed for the
asymptotics of EM waves at futu-
re null infinity, and radiation flu-
xes for sources of both types were
calculated. The estimates show that

Electric or magnetic source cros- t_he peak power of the radia-
ses the string horizon H,. § is tion can be quite large for null
the world surface of the string ~ strings moving near pulsars and
considerably large in the case of
magnetars. In gravity, it was shown that perturbations of
gravitational fields of massive sources caused by null cosmic strings
are radiated away in the form of gravitational wave pulses. Near the
future null infinity the resulting geometry, sourced by the string and
point-like mass, belongs to the class of so-called polyhomogeneous
space-times.

e Fursaev D.V., Pirozhenko I.G. // Phys. Rev. D. 2023. V.107.
P.025018; arXiv:2309.01272 [gr-qc]. 2023.

e Fursaev D. V., Davydov E. A., Pirozhenko I.G., Tainov V. A. arXiv:
2311.01863 [gr-qc]. 2023.
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EXPERIMENTAL PHYSICS

Particle Physics

With the commissioning of two new clusters in April 2023, the
working volume of the Baikal-GVD Deep-Water Neutrino Telescope
exceeded the value of ~0.5 km? for the objective of detecting events
from high-energy neutrinos (over 100 TeV). The detector contains
12 clusters of deep-water strings of recording and control equipment
(3456 optical modules) and remains the largest neutrino telescope in
the Northern Hemisphere.

In the analysis of the data obtained during the detector’s operation
in the 2018-2022 configurations, correlations with radio-bright
blazars of cascading events with energies exceeding 100 TeV were
investigated. Although no statistically significant effects have been
found on the current dataset, the analysis points to a number of
possible associations with both extragalactic and galactic sources. In
particular, the analysis of the observed triplet of neutrino candidates
in the galactic plane is presented. Its potential connection with certain
galactic sources has been investigated, and the coincidence of the
directions of arrival of cascading events with several bright blazars
has been considered.

75F A - SIMBAD PSR
e LSI+61303
70k X Swift J0243.6+6124

Y¢ RX J0148.9+6121
X RX J0146.9+6121
Y% IGR J01583+6713
X XTE J0421+560

(=}
t
T

Declination, °
D
=)
T

YV 0332453
55 . ° A NGC 1569
50+
45 1 ..o 1 hd 1 1
80 60 40 20

Right ascension, °

Three Baikal-GVD cascading high-energy events GVDI190216CA,

GVDI190604CA and GVD210716CA near the galactic plane (gray line) and

errors in determining their directions (black lines). The point of statistically

most significant excess of the IceCube flux over the isotropic one in the
Northern Hemisphere is shown as a red plus
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o Allakhverdyan V.A. et al. (Baikal-GVD Collab.), Kosogorov N. A.,
Kovalev Y.Y., Lipunova G.V. Plavin A.V.,, Semikoz D.V.,
Troitsky S. V. et al. Search for Directional Associations between
Baikal Gigaton Volume Detector Neutrino-Induced Cascades and
High-Energy Astrophysical Sources. e-Print:2307.07327; Mon. Not.
Roy. Astron. Soc. 2023. V. 526, No. 1. P.942-951.

Two experiments are being conducted at the Kalinin NPP aimed
at studying the fundamental properties of neutrinos: »GeN and
DANSS.

In the ¥GeN experiment, a comparison of the data collected while
the reactor was ON and OFF (154 and 39 days, respectively) did
not revealed signs of the expected signal from coherent neutrino
scattering. This made it possible to impose a limit of an important
parameter of ionization losses in germanium (quenching) at the level
of £ <0.23 (90% CL) [1,2].

At present there are a few indications of existence of the
hypothetical sterile neutrino, e.g., in the Neutrino-4 and BEST
experiments (INR, Baksan, Russia). The analysis of the DANSS
detector data revealed that the ratio of the observed absolute
antineutrino counting rate to the one predicted within the
Huber-Miiller model was 0.98 +0.04. Limits were established in the
parameter space of the hypothetical sterile neutrino. In particular,
for large (> 10 eV?) values of the parameter Am2,, the values
sin® 20.. > 0.26 are excluded at the 90% confidence level. The use
of the absolute DANSS counting rates allowed excluding the best
point Am3, = 7.3 eV?, sin® 26, = 0.36 obtained in the Neutrino-4
experiment. In addition, the almost entire region of allowable
parameters obtained in the BEST experiment was eliminated [3].

1. Lubashevskiy A. Search for the Coherent Elastic Neutrino-Nucleus
Scattering and Other Rare Processes in vGeN Experiment at Kalinin
Nuclear Power Plant // Proc. of the 29th Intern. Workshop on Weak
Interactions and Neutrinos (WIN2023), Zhuhai, China, 3-8 July 2023.

2. Lubashevskiy A. V. Results of the vGeN Experiment to Search for
Coherent Scattering of Reactor Neutrinos and Other Rare Processes // 73rd
Intern. Coni. on Nuclear Physics “Nucleus-2023”, Sarov, Russia, 9-13 Oct.
2023 (in Russian).

3. Skrobova N. Measurements of the Absolute Reactor Antineutrino
Energy Spectrum Dependence on the Fuel Composition // Phys. At. Nucl.
2023. V.86. P.544-550.

Assembly of the largest reactor antineutrino detector JUNO

continues in China. To date, more than half of the planned 18000
photomultiplier tubes (PMTs) with a diameter of 20 in. and 25000

34



PMTs with a diameter of 3 in. have been installed. High-voltage
power supply for these photomultiplier tubes is provided using 20000
dedicated modules developed and manufactured by JINR, including
their testing and commissioning. The completion of the assembly and
the start of filling the detector with liquid scintillator are scheduled
for spring 2024.

In parallel, work preparation for the assembly and installation of
the Top Tracker (TT) is underway. The software for data collection
from the detector, also developed by JINR, is currently being
debugged on the TT prototype at IPHC (Strasbourg, France). As
part of the project, a station for mass testing of 4100 silicon
photomultiplier matrices, including 130000 individual PMTs, has
been manufactured. Testing of more than half of the matrices has
been conducted, and a publication in JINST is being prepared.

o Abusleme A. et al. (JUNO Collab.). The JUNO Experiment Top
Tracker // Nucl. Instr. Meth. A. 2023. V. 1057. P. 168680.

Within the BESIII (Beijing, China) project, the tests of CP

symmetry in entangled Z%—anti-=Z° pairs were carried out. The

J/p — =0=" process and subsequent decays are investigated using
(10087 +44) -10°.J /1 events collected at the BESIII experiment. The
decay parameters az, ¢z of 20 and anti-Z° are simultaneously
measured with unprecedented accuracies. The most precise values for
CP asymmetry observables AZp, and ApZp of =0 decay are obtained.
For the first time, the weak and strong phase differences {p — &g and
dp — dg are determined, which are the most precise results for any
weakly decaying baryon.

o Ablikim M. et al. (BESIIl Collab.). Tests of CP Symmetry in
Entangled =0_=° Pairs // Phys. Rev. D. 2023. V.108. P.L031106.

The JINR group in the CMS experiment has participated in data
taking at the LHC energy /s = 13.6 TeV. A search is performed
for signals from physics beyond the Standard Model in channels
with the expected violation of lepton universality: the spectra of
invariant masses ee, uu, ep, er, and purT were studied at /s = 13 TeV.
Unique upper limits on the parameters of models of new physics
were obtained. JINR is also contributing to the construction of a
high-granularity calorimeter and to the upgrade of the muon system
for operation under high-luminosity conditions of the HL-LHC.

o Tumasyan A. et al. (CMS Collab.). Search for Heavy Resonances and
Quantum Black Holes in eu, er, and p7 Final States in Proton-Proton
Collisions at 13 TeV // J. High Energy Phys. 2023. V.05. P. 227.
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Dataset of 9.37 - 10'! eot interactions of electrons with an energy
of 100 GeV with an active target in the NA64 experiment at the SPS
facility at CERN, collected during 2016-2022 runs, was explored. The
most interesting region of the parameters of the models of scalar and
fermion thermal dark matter with sub-GeV mass (LDM), generated
by a mediator — a new vector boson, called the dark photon A’
was investigated for the first time. No dark matter formation signals
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were detected. This allowed us to establish more precise limits on the
interactions of A" with photons for the mass region m 4 < 0.35 GeV,
as well as to exclude the scalar and Majorana LDM scenarios in the
region of the parameters of interaction constant y — A" ap < 0.1 and
the dark matter particle mass region 0.001 < m, < 0.1 GeV, provided
3m, <ma.

o Andreev Yu. M. et al. (NA64 Collab.). Search for Light Dark Matter
with NA64 at CERN // Phys. Rev. Lett. 2023. V. 131. P. 161801.

e Peshekhonov D. The NA64 Experiment — Search for Hidden Sector
at CERN SPS // 21st Lomonosov Conf. on Elementary Particle
Physics, Moscow, 2023.

In the NA62 experiment at CERN at the SPS accelerator, JINR
physicists completed a study of the radiative decay of K+ — 70etvy
using the statistics of 1.3-10° candidates with a background of less
than 1%, collected in 2017-2018. The relative probability of this
decay in three limited kinematic regions was measured with relative
accuracy within one percent, which improved existing results more
than twofold. The asymmetry of this decay, which may be associated
with T violation, was investigated, but no evidence of its existence
was found within the achieved accuracy.
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e Gil E.C. et al. (NA62 Collab.). A Study of the KT — 7%ty Decay.
E-Print: 2304.12271 [hep-ex]; J. High Energy Phys. 2023. V.09.
P. 040.

The JINR group in the NA48/2 exper1ment (CERN) performed
the search for the rare decay K* — 7n%%u*v, which was predicted
theoretically, but was difficult to observe due to the high background
from the decay chain K+ — 707%*. Based on an experimental
sample of 2437 candidates collected in 2003-2004, with a background
of 15%, the decay K+ — n%%u*v was observed for the first time.
The measured relative decay probability in the kinematic region
of the squared dilepton mass above 0.03 GeV2/c* amounts to
(0.65 £ 0.03) - 1075, Extrapolation to the full kmematlc sgace using
a specific model resulted in a value of (3.45+0.16) - which is
consistent with the predictions of chiral perturbatlon theory
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e Batley J. R et al (NA48/2 Collab.). First Observation and Study
of the K* — 7%7%*v Decay. E-Print:2310.20295 [hep-ex]; J. High
Energy Phys. (in press).

Low-Energy Heavy-Ion Physics

An experiment on the synthesis of the isotopes of element 116
in the %*Cr+238U reaction was conducted for the first time at the
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accelerator complex Superheavy Element Factory. The experiment
was aimed at measuring the cross section reduction factor upon
passing from reactions with the %8Ca beam to those with a
heavier %*Cr beam, while maintaining high 5*Cr beam currents.
Two synthesis events of a new isotope of element 116, 288y, were
detected. The experimental data are processed.

Oct. 12, 21:56
11.1135y MeV - 18.30 MeV
0.983ms |V 2811 288099163 mm

174.3 MeV
(156.2 + 18.1)
1.437 ms

Oct. 26, 05:38
9.660, MoV - 10.55 MeV
2.015ms |2V 28V 28813935 1im

165.7 MeV
(160.4+ 5.3)
9.837 ms

Registered decay chains of the new isotope 288Lv synthesized in the complete
fusion reaction *Cr + 238U

e Dmitriev S., Utyonkov V., Oganessian Yu. // Proc. of the 7th
Intern. Conf. on the Chemistry and Physics of the Transacti-
nide Elements (TAN23), Huizhou, China, Nov. 12-17, 2023;
https://indico.impcas.ac.cn/event/31/.

For the first time, experiments on the synthesis of isotopes of Ds,
element 110, in reactions *8Ca+232Th and *°Ar+ 238U and isotopes
of 116Lv in reactions 5*Cr+ 238U were conducted at the accelerator
complex Superheavy Element Factory. The important result of these
experiments is the change of the fall factor of the cross section in
transition from reactions with the *8Ca beams to the heavier %*Cr
beam and the acquisition of the stable high current of the >*Cr beam.
A possibility to conduct experiments at extremely low cross section,
70 ib, was shown. Five new superheavy nuclides were discovered:
2881y 275.276Dg 272Hg and 2688g. The conducted research is important
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The behavior of the production cross section of heaviest nuclei in fusion
reactions of 8Ca with actinides

for experiments on the synthesis of new elements of the Mendeleev
Periodic Table.

e Oganessian Yu. Ts., Utyonkov V. K., Shumeiko M. V. // Phys. Rev.
C. 2023. V.108. P.024611.

The studies of the radiation-induced changes of the properties of
nano-sized materials showed that swift heavy-ion irradiation can lead
to the formation of nanochannels in graphene oxide, as well as to the
partial structural recovery at the track periphery.

Using a comprehensive approach based on numerical and expe-
rimental methods, it was found that channel sizes and morphology
can be precisely controlled by varying the parameters of irradiation
(particle energy and mass) and the initial sample. Similar nanopores
can also be formed in tungsten oxide samples with thicknesses of
up to 100 nm. Membrane structures with nanometer-sized pores
offer promising potential in biological applications, such as molecular
separation, DNA sequencing, sensorics, etc.

e Olejniczak A., Rymzhanov R.A. From Nanohole to Ultralong
Straight Nanochannel Fabrication in Graphene Oxide with Swift
Heavy lons // Nat. Commun. 2023. V. 14. P. 889.

e Xu L., Rymzhanov R. A., Zhai P., Zhang S., Hu P., Meng X., Zeng J.,
Sun Y., Liu J. Direct Fabrication of Sub-10 nm Nanopores in WOs3
Nanosheets Using Single Swift Heavy lons // Nano Lett. 2023. V. 23.
P. 4502-4509.

40



5 nm
f—t

()

]
s I
9 nim |

I

a) Nanopores in graphene oxide after irradiation: experiment and modeling.
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Condensed Matter Physics

The discovery of graphene initiated an extensive search for
structurally similar 2D magnetic materials with challenging physical
properties. The promising materials are layered 2D van der Waals
(vdW) magnetic systems, demonstrating unprecedented opportunities
for control of physical properties down to the monolayer limit and
emerging physical phenomena. The low-dimensional nature of vdW
materials implies possible realization of quantum critical phenomena
in some of these systems. Nevertheless, direct experimental
observations in this area were not yet reported. In order to search
for signatures of quantum critical behavior in vdW materials, we
have studied the Fe3GeTey (FGT) system, possessing itinerant
ferromagnetism (FM) with a high Curie temperature of T¢ ~ 220 K,
by means of synchrotron Mdssbauer source spectroscopy, X-ray
powder diffraction, Raman spectroscopy in the pressure range
0-20 GPa and temperature range 10-290 K, and coupled with density
functional theory calculations. A rapid suppression of ferromagnetic
ordering and the emergence of paramagnetic ground state when
pressure exceeds a critical value, Ppyt ~ 15 GPa, were revealed. In
addition, at Pc ~ 7 GPa anomalous behavior of structural parameters
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dependence of Curie temperature and temperature dependences of hyperfine
magnetic fields at high pressures (inset)

associated with a phase transformation was found. This observation
points to a possible realization of the magnetic quantum critical point
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in FGT material and highlights the pressure as a driving force for
quantum criticality in layered vdW magnetic systems.

e Dang N.T., Kozlenko D.P., Lis O.N., Kichanov S.E., Lukin E. V.,
Golosova N. O., Savenko B. N., Duong D.-L., Phan T.-L., Tran T. A.,
Phan M. H. High Pressure-Driven Magnetic Disorder and Structural

Transformation in Fe3sGeTey: Emergence of a Magnetic Quantum
Critical Point // Adv. Sci. 2023. V. 10. P.2206842.

Fullerenes (allotropes of carbon along with graphite and diamond)
demonstrate biological activity and are used in various medical
applications. However, due to insolubility in water they may be placed

- Fit a
100‘; '\.\_\,‘\:q72.15 06 SAXS e CGO
3 e * ¢ SANS — Cg + PluF127

104
S
< 4
S 13
I
S
0.1
0.013

Primary ®
clusters of Cgq Pluronic F-127

a) SAXS/SANS curves of aqueous fullerene Cgo dispersions with addition

of Pluronic F-127. b) Schematic structure of dispersions derived from a

combination of SAXS, SANS, DLS, UV-Vis data with illustration of wound
healing activity in vivo experiments
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in liquid biological media only in the form of colloid dispersions,
in particular, prepared with additional biological components. The
structure of aqueous fullerene Cgg dispersions (AFD) synthesized in
NRC “Institute of Immunology FMBA of Russia” (Moscow), was
studied at FLNP by various methods, including small-angle X-ray and
neutron scattering (SAXS/SANS), dynamic light scattering (DLS),
ultra-violet and visible light spectroscopy (UV-Vis). The objective
was to understand how fullerene molecules are grouped in clusters
after they are placed in water and stabilized by biocompatible
surfactant (Pluronic F-127). This information is of great importance
when employing their wound healing activity as a main regenerative
component in the healing ointment. Experiments on mice showed
that the efficiency of the AFD-based ointment designed in NRC II
FMBA is competitive with commercial drugs such as Bepanthen and
Dexapanthenol together with the absence of hemolytic activity and
toxicity.

o Shershakova N.N., Andreev S. M., Tomchuk A.A., Makarova E. A.,
Nikonova A. A., Turetskiy E. A., Petukhova O. A., Kamyshnikov O. Y.,
Ivankov 0.1, Kyzyma O.A., Tomchuk O.V., Avdeev M.V,
Duvornikov A.S., Kudlay D.A., Khaitov M.R. Wound Healing
Activity of Aqueous Dispersion of Fullerene Cgp Produced by “Green
Technology” // Nanomed.: Nanotechnol. Biol. Med. 2023. V.47.
P.102619.

Programmed cell death — netosis, under the influence of both
UV and visible radiation (photonetosis), was studied by Raman
spectroscopy and fluorescence microscopy. For the first time, the
photoactivating influence of not only ultraviolet light, but also visible
light (from blue to red) was discovered in the process of photonetosis,
one of the cellular mechanisms of the organism’s fight against
microbial invasion. The work also put forward a hypothesis about
primary photoacceptors in neutrophil cells, which trigger the entire
subsequent photobiological chain of processes leading to the formation
of neutrophils extracellular traps (NETs).

The highly sensitive Raman microspectrometer “CARS” made it
possible to register the formation of various reactive oxygen species
(ROS) during oxidative stress in neutrophil cells at the initial stage
of photoactivation. Fluorescence microscopy was used to visualize
and quantify both intact cells and formed NETs. Understanding
the signaling pathways and mechanisms of NETs release under the
influence of UV and visible light is important for controlling the
effects of the damaging effects of electromagnetic radiation.
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Schematic representation of the signaling pathways of photoinduced netosis

o Arzumanyan G., Mamatkulov K., Arynbek Ye., Zakrytnaya D.,
Jevremovi¢ A., Vorobjeva N. Radiation from UV-A to Red
Light Induces ROS-Dependent Release of Neutrophil Extracellular
Traps // Intern. J. Mol. Sci. 2023. V.24. P.5770; doi.org/10.3390/
ijms24065770.

RADIATION AND RADIOBIOLOGICAL RESEARCH

At the NICA accelerator complex, a high-energy (3.8 GeV/nuc-
leon) ion beam became available, which now can be used for solving
applied problems in the field of radiation materials science, testing
the protective properties of new composite materials, space research,
and radiation modification of the properties of high-temperature
superconductors. A unique opportunity was implemented for long-
term irradiation of samples — up to several months. The first
experiments were carried out within the work programme of the
ARIADNA scientific collaboration, created at the NICA complex in
order to unite the efforts of organizations to achieve results in various
fields of applied research using advanced radiation technologies.

e Belov O.V. (on behalf of ARIADNA Collab.). Applied Research at

NICA Facility // ITUPAP Confi. “Heaviest Nuclei and Atoms”, Yerevan,
Armenia, 25-30 Apr. 2023.
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Trace of a '?*Xe®*t beam with an energy of 3.8 GeV/nucleon on

radiochromic film (@) and beam profile (b) on the OCTAVIUS 1500XDR

detector (A = 34.2 mm, B = 29.3 mm,; uniform region: a = 12 mm,
b=9 mm)

For the first time the effect of gold nanoparticles received from
the mother’s body during the prenatal and lactation periods on
offspring was investigated. Ofispring were tested in the Morris
water maze (MWM) and in the elevated Plus-maze. Gold, measured
using neutron activation analysis, was present in all examined
organs of experimental females and their offspring. The highest
gold content was found in the kidneys, followed by the liver, which
suggests that in case of prolonged exposure excretion of AuNPs
was done by the kidneys. In contrast, the liver eliminated AuNPs
from the bloodstream and accumulated them. The content of gold
in the offspring’s liver and blood was lower than in the mother’s,
indicating a relatively low rate of AuNPs’ transfer to offspring.
Accumulation of gold in the brain was the lowest among analyzed
organs both in females and in offspring, which could be attributed to
the chemical inertness of gold. No significant differences in spatial
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orientation and memory were found between experimental and control
offspring in MW M. Still, the experimental young mice demonstrated
increased anxiety levels in an elevated Plus-shaped maze. Thus, the
AuNPs influenced the emotional state of mice that were exposed to
nanoparticles during prenatal and early postnatal development, but
not their cognitive abilities.
e Julieva A.L., Petritskaya E.N., Rogatkin D.A., Zinicovscaia I.,
Yushin N., Grozdov D. Impact of Chronic Oral Administration of
Gold Nanoparticles on Cognitive Abilities of Mice // Intern. J. Mol.
Sci. 2023. V. 24. P.8962; https://doi.org/10.3390/ijms24108962.

The modifying effect of the DNA repair synthesis inhibitor,
cytosine arabinoside (AraC), on the formation of radiation-induced
DNA double-strand breaks (DSBs) in normal and tumor cells in vitro

Human skin fibroblasts
- AraC a 60 Glioblastoma (U87)
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a) Formation and elimination kinetics of yH2AX/53BP1 foci in the nuclei
of human skin fibroblasts irradiated with protons at a dose of 1.25 Gy
under normal conditions (e) and in the presence of AraC (m). b) Formation
and elimination kinetics of vyH2AX/53BP1 foci in the nuclei of U87
glioblastoma cells irradiated with protons at a dose of 1.25 Gy under
normal conditions (e) and in the presence of AraC (m). ¢) Survival of U87
glioblastoma cells after irradiation with spread-out Bragg peak protons in
the presence of AraC (20 pM)

47



was studied. It has been shown that after irradiation with protons
in the presence of AraC, the number of DNA DSBs increases with
post-irradiation incubation time during up to 24 hours by 6 and 3
times in fibroblast and glioblastoma nuclei, respectively, compared
with the number of DNA DSBs in cells without an inhibitor. The
dose change factor by the criterion of the lethal effect of protons on
glioblastoma cells in the presence of AraC is 1.75, which indicates a
significant radiosensitizing effect of AraC on U87 glioblastoma cells.

e Boreyko A. V., Zadneprianetc M. G., Chausov V.N., Hramco T.S.,
Kozhina R.A., Kuzmina E.A., Tiounchik S.I, Krasavin E.A.
Combined Action of DNA Synthesis Inhibitors and Accelerated
Protons on Malignant Tumor Cells // Part. Nucl., Lett. 2023. V. 20,
No.4 (249). P.698-708 (in Russian).

The molecular cellular mechanisms of the combined effect of
AraC and fractionated proton exposure on the B16 mouse melanoma
cell line were studied in vivo. After combined exposure, compared
with proton irradiation without a modifier, the mean volume of
tumors decreased by 1.7-3.4 times at different observation periods
(p < 0.05). At the molecular level, it has been shown that the number
of DNA DSBs in tumor cells two days after completion of irradiation
sessions significantly exceeds the level of DNA DSBs after radiation
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a) Changes in the size of the primary B16 melanoma focus at different

times after proton irradiation alone and proton irradiation in the presence of

AraC in comparison with the control. 10 Gy exposure sessions are marked

with vertical arrows. * — p < 0.001 compared with the control. b)) Number

of DNA DSBs in the primary focus of the B16 murine melanoma two days

after irradiation with protons and combined exposure to AraC and protons
at a dose of 10 Gy
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exposure without a modifier. It has been shown that the introduction
of AraC enhances the antitumor effect of proton radiation through
several mechanisms, including a decrease in the number of cancer
stem cells and inhibition of cell proliferation and angiogenesis in the
tumor against the background of changes in the immune response in
the primary focus and its infiltration by lymphocytes.

e Matchuk O.N., Boreyko A.V., Bugay A.N., Chausov V.N.,
Kaprin A.D., Koryakin S.N., Krasavin E.A., Mosina V. A,
Selivanova E.I., Solovyov A.N., Yakimova A.O., Zamulaeva I. A.
A Method for Increasing the Effectiveness of Proton Therapy on
Melanoma Stem Cells // Patent RU 2798733, Russia’s Federal
Service for Intellectual Property (Rospatent). 23 June 2023, Bull.
No. 18 (in Russian).

e Boreyko A. V., Zadneprianetc M. G., Chausov V.N., Hramco T.S.,
Kozhina R.A., Kuzmina E.A., Tiounchik S.I, Krasavin E.A.
Combined Action of DNA Synthesis Inhibitors and Accelerated
Protons on Malignant Tumor Cells // Part. Nucl., Lett. 2023. V. 20,
No.4 (249). P.698-708 (in Russian).

o Zamulaeva 1. 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 In Vivo // Phys. Part. Nucl.
Lett. 2023. V.20, No.1. P.63-75.

o Zamulaeva I. A., Selivanova E.I., Matchuk O.N., Yakimova A.O.,
Mosina V.A., Koryakin S.N., Boreyko A.V. Krasavin E.A.
Increasing B16 Melanoma Sensitivity to Fractionated Proton
Exposure Using 1-3-D-Arabinofuranosylcytosine // Book of Abstracts
of the 6th Intern. Forum on Oncology and Radiotherapy, Moscow,
2023. P.54-55 (in Russian).

A metaphase analysis was performed of chromosomal aberration
formation in human Cal51 carcinoma cells and normal human
peripheral blood lymphocytes after irradiation with photons and
protons (150 MeV and Bragg peak). Using the method of premature
chromosome condensation, the proportion of successfully repaired
chromatin breaks was assessed 12 hours after irradiation. After
exposure to « rays, a more effective repair of chromatin breaks was
observed in tumor cells compared with normal cells than after proton
irradiation. This result may indicate the preference for the use of
proton beams in radiation therapy for breast carcinoma.
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o Kowalska A., Nasonova E., Kutsalo P., Czerski K. Chromosomal
Radiosensitivity of Human Breast Carcinoma Cells and Blood

Lymphocytes Following Photon and Proton Exposures // Radiat.
Environ. Biophys. 2023. V.62. P. 151-160.

The effect was studied of ®°Co ~ rays at a dose of
2 Qy on behavioral reactions, immunohematological status, and
morphofunctional changes in neurons of the central nervous system
of seven-month-old ICR mice. Using an open field test system,
differences were revealed in the behavior of irradiated animals,
expressed in an increase in the number of rearings and a change
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a) A thermal map of movements in the open field test. I. irradiated
animals (the number of animals n = 10); AC: control animals (n = 10)
(Noldus EthoVision software). ) The glial neuronal index of irradiated mice
compared with that of aged control mice. I: irradiated animals (n = 10);
AC: control animals (n = 10). * — statistical significance at p < 0.05
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in the strategy of motor activity. After irradiation, leukopenia
development and a decrease in the glioneuronal index in the brain
parenchyma of mice were observed.

e Kolesnikova I A., Lalkovicova M., Severyukhin Y.S., Goli-
kova K.N., Utina D.M., Pronskikh E.V. Despotovic S.Z.,
Gaevsky V.N., Piric D., Masnikosa R., Budennaya N.N. The
Effects of Whole Body Gamma Irradiation on Mice, Age-Related
Behavioral and Pathophysiological Changes // Cell. Mol. Neurobiol.
2023. V.43(7). P.3723-3741.

ACCELERATOR TOPICS

A most important stage of the megascience project NICA, which
is implemented in the framework of the national project “Science”,
has been completed — the injector complex of the NICA collider has
been put into operation. It includes unique facilities that have no
analogues in the world: a cryogenic source and a linear accelerator of
heavy ions, the cryogenic synchrotrons Booster and Nuclotron, and
a system of channels of the beam transportation. It became possible
to obtain the necessary parameters and provide the stable operation
of the complex in 4 months. For the first time in Russia, a facility of
electron cooling of ion beams was put into operation and tested, which
made it possible to double the number of particles accelerated in the
Nuclotron. The session showed high efficiency of the injector complex
and confirmed the correctness of constructive decisions taken for its
construction.

The assembling of the NICA collider and infrastructure
constructions of the complex is continued.

In the framework of the international collaboration represented
by 15 scientific centres of RF and a number of other countries,
studies were started at the beam of heavy ions of the complex with
the use of the unique research facility BM@N (Baryonic Matter
at the Nuclotron). More than a half billion collisions of xenon ions
with a nuclear target were recorded. The accumulated data are being
analyzed.

e Bryzgunov M.I, Bublei A.V. Lebedev V.A., Meshkov I.N.,
Osipov K. G., Parkhomchuk V. V., Prokofiechev Yu.V., Reva V.B.,
Sergeev A.S., Semenov S.V., Timonin R.V., Shpakov V.S. First
Experiments on Electron Cooling of lons in the Booster of NICA //
Proc. of the XXVIII Russian Particle Accelerator Conf. (RuPAC
2023), Novosibirsk, Russia, 11-15 Sept. 2023.
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INFORMATION TECHNOLOGY AND COMPUTER PHYSICS

In 2023, the GPU component of the Govorun supercomputer
was expanded, which enabled a peak performance of 1.7 PFlops
to be reached. The GPU component gives users of the Govorun
supercomputer the opportunity to employ machine and deep learning
algorithms to solve tasks with the help of the neural network
approach, namely, to process experimental data of radiobiological
studies, to detect particle tracks in the experiments at the NICA
accelerator complex and perform quantum computing using quantum
computing simulators.

e Podgainy D. Govorun Supercomputer for JINR Tasks // 10th Intern.
Conf. “Distributed Computing and Grid-Technologies in Science and
Education” (GRID’2023), Dubna, Russia, 3-7 July 2023.

The 8th BM@N physics run was the first time at JINR when the
entire computing infrastructure, integrated by the DIRAC platform,
was used for the complete reconstruction of raw experimental data.
During the session, there were received about 550 million events,
which were written in 31306 files with a total size of more
than 430 TB. Tierl, Tier2, the NICA cluster and the Govorun
supercomputer were used in processing; meanwhile, large files
(16-250 GB) could only be processed on the Govorun supercomputer.
During data processing, new methods and approaches to using
the DIRAC platform were developed. The applied methods provided
detailed information on the functioning and capabilities of the distri-
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Scheme for the DIRAC-based integration of geographically distributed
heterogeneous resources used in BM@N Run 8 data processing
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buted computing system. Thanks to the results, the time for preparing
and launching new tasks related to intensive data processing was
significantly reduced.

e Pelevanuk I., Gertsenberger K. BM@N Run 8 Data Reconstruction
on a Distributed Infrastructure with DIRAC // 10th Intern. Coni.
“Distributed Computing and Grid-Technologies in Science and
Education” (GRID’2023), Dubna, Russia, 3-7 July 2023.

e Pelevanuk I, Gertsenberger K. BM@N Mass Data Production on
Distributed Infrastructure for Run 8 Using DIRAC // 10th Collab.
Meeting of the BM@N Experiment at the NICA Facility, St.
Petersburg, Russia, 14-19 May 2023.

The platform and a mobile application (DoctorP) for detecting
plant diseases and pests are under development at JINR. Both a
general model capable of detecting 68 disease classes and specialized
models for 29 ornamental and agricultural crops are available. Since
the beginning of 2023, the platform has processed over 70000 user
requests. To obtain a prediction and treatment recommendations from
experienced agronomists, one just needs to send a photo showing the
problem. The platform can be accessed by third-party applications
and services. Garden Retail Service (formerly Fasko) and the Andijan
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Institute of Agriculture and Agrotechnologies (Uzbekistan) have
already taken advantage of this opportunity.

e Uzhinskiy A. Artificial Intelligence in Agriculture // Open Systems.
2023. No. 3. P.20-23 (in Russian).

e Uzhinskiy A. Advanced Technologies and Artificial Intelligence in
Agriculture // AppliedMath. 2023. V. 3. P.799-813; https://doi.org/
10.3390/ appliedmath3040043.

A software complex for creating digital twins of distributed data
acquisition, storage and processing centres (DDPCs) was developed
and registered in the Register of Russian Computer Programs. The
uniqueness of this program is that the digital twins created with
its help effectively monitor the DDPC functioning in terms of data
flows and related tasks. The software complex for creating digital
twins has no analogues yet. A DDPC digital twin is a virtual copy
of a data centre that demonstrates how it operates under any possible
scenario. Such twins can be employed in the construction, operation
and enhancement of computing architectures of various DDPC types.

e Korenkov V., Priakhina D., Trofimov V. Software Complex for
Creating Digital Twins of Distributed Data Acquisition, Storage
and Processing Centres // Register of Russian Computer Programs.
No. 2023667305.

An overview of studies devoted to simulating the process
of electron hydration based on the approach developed by the
authors within the dynamic polaron model is presented. Papers on
theoretical and experimental research in the problem of electron
hydration are reviewed. Mathematical formulations of problems and
computational schemes were developed, and complexes of problem-
oriented programs were created using MPI parallel programming
technology. The results of the numerical simulation and calculation of
the observed physical characteristics of the electron hydration process
under study are delivered. The agreement between the obtained
numerical results and the corresponding experimental data confirms
the adequacy of the elaborated approaches and the prospects for their
further use and development.

e Lakhno V., Amirkhanov I, Volokhova A., Zemlyanaya E.,
Puzynin I, Puzynina T., Rikhvitsky V., Bashashin M. Dynamic
Polaron Model for the Study of the Electron Hydration Process //
Part. Nucl. 2023. V.54, No.5. P.1076-1105 (in Russian).
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ECOLOGICAL RESEARCH

Within the framework of the current collaboration between the
Academy of Scientific Research and Technology (ASRT, Egypt) and
JINR, the present work was conducted to give a comprehensive
picture on the assessment of the ecological situation in Egypt using
soil and sediments samples from Nile River and delta, the coastal
areas of the Mediterranean and Red Seas. The characterization of the
samples was given using two analytical techniques: neutron activation
analysis (NAA) and inductively coupled plasma mass spectrometry
(ICP-MS).

The characterization of the samples in terms of pollution revealed
that this is not uniform and that some sites are relatively more
polluted than others, but overall do not pose a significant risk to
humans and the environment. Nevertheless, continuous monitoring
is highly recommended in view of possible future changes.

e Badawy W.M., Dmitriev A.Y., El Samman H., El-Taher A.,
Blokhin M.G., Rammah Y.S., Madkour H.A., Salama S.,
Budnitskiy S.Y. Elemental Composition and Metal Pollution in
Egyptian Red Sea Mangrove Sediments: Characterization and
Origin // Mar. Pollut. Bull. 2024. V. 198. P. 115830; https://doi.org/
10.1016/j.marpolbul.2023.115830.

e Badawy W., Elsenbawy A., Dmitriev A., El Samman H.,
Shcheglov A., El-Gamal A., Kamel N. H. M., Mekewi M. Characte-
rization of Major and Trace Elements in Coastal Sediments along
the Egyptian Mediterranean Sea // Mar. Pollut. Bull. 2022. V. 177.
P. 113526; https://doi.org/10.1016/j.marpolbul.2022.113526.
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EDUCATIONAL ACTIVITIES

In 2023, training was organized for students at the JINR-based
departments of MSU, MEPhI, MIPT, Dubna State University, St.
Petersburg State University, and K(P)FU. The number of students
from the universities of the JINR Member States who completed
their internships and practices at JINR reached 270.

Seventy students and postgraduates from Armenia, Belarus,
Brazil, Cuba, Egypt, Great Britain, Hungary, India, Mexico, Russia,
Saudi Arabia, Serbia, Uzbekistan, and Vietnam took part in 2 Waves
of online INTEREST programme 2023. The programme includes
remote work on research projects, lectures, and online excursions.

Sixty-two students from Armenia, Belarus, Cuba, Egypt, France,
Great Britain, India, Kuwait, Mexico, Russia, and Uzbekistan parti-
cipated in the annual JINR programme START (STudent Advanced
Research Training at JINR). For two months they were working
on their scientific projects onsite under the supervision of JINR
specialists.

Fifty students from Egypt and South Africa took part in the
International Student Practice at JINR.

In 2023, 14 teachers from the Kamchatka Region, 12 from
Moscow, and 20 representatives from 18 regions of Russia and
Armenia participated in the International Scientific Schools for
Physics Teachers.

In 2023, 36 representatives of administrative and scientific
personnel from research and educational organizations of Egypt,
Pakistan, Russia, South Africa, Tunisia, and Vietnam participated in
JINR Expertise for Member States and Partner Countries training
programmes.

The network of Information Centres (IC) of the Joint Institute for
Nuclear Research expanded in 2023. New centres were established
at Irkutsk State University, Arab Atomic Energy Agency (Tunisia),
and the Institute of Nuclear Physics of the Republic of Kazakhstan
(Almaty).

Seventy students from MIPT, MSU, VSU, BSU (Belarus),
TSU, and FEFU participated in the workshops on the physics of
quark—gluon matter held in Dubna. Together with Tomsk Polytechnic
University, there was organized a summer scientific intensive
school “Physics and Technology of Accelerators” in June with 32
participants representing Engineering and Physics Departments of
different universities from the JINR Member States.

The University Centre participated in and supported the following
events: NAUKA 0+ science festival, Career Booster held at MIPT,
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Careers in Physics held at SPBbU, physics workshop “Element 105”
of the Summer School.

Within the framework of career guidance, the following events
were organized: Days of Physics — a traditional science festival,
35th International Computer School, 3rd Science School for Students
of the Children’s University of the Egyptian Academy of Scientific
Research and Technology, a robotics tournament “CyberDubna-2023”
of the Open Upper Volga Cyber Net, a qualifying stage of the
Hackathon “Dubna-2023”, UC Lectorium, series of both online and
onsite lectures and excursions for the Information Centres from Far
Eastern Federal University, Kamchatka State University, University
of Tomsk, North Ossetian State University, Northern (Arctic) Federal
University of Arkhangelsk, as well as for school students from Dubna,
Moscow, Novgorod, Solnechnogorsk, Tver and other cities.

GENERAL DATA
ON THE NUMBER OF PUBLICATIONS
BY JINR STAFF MEMBERS
(from 07.12.2022 to 12.12.2023)

e Books — 7:

Agapov A.V., Borisevich I V., Bugay A.N., Gavrish Yu.N.,
Gikal B.N., Dmitriev S.N., Kalinin I V., Karamysheva G.A.,
Kostromin S.A., Krasavin E.A., Larionova 1.1, Mitsyn G.V.,
Osina Yu. K., Ratmanov M. A., Skvortsova V.I., Stolypina L. Yu.,
Trubnikov G.V., Turenko O.Yu. Shirkov G.D., Shirkov S.G.,
Yakovenko S. L., Yakovleva T. V. Concept of Developing and Creating
a Scientific and Clinical Centre for Proton Therapy Based on the
MSC-230 Superconducting Proton Cyclotron in Dubna. — Dubna:
JINR, 2023. — 20 p.: col. ill. — (JINR; 2023-42). — Bibliogr.: p.20.

Avdeev M. V. Introduction to Small-Angle Neutron Scattering:
A Textbook. M.: MSU Fac. of Phys., 2023. — 282 p.: ill. — Bibliogr.:
p.282.

Aksenov V. L., Balagurov A. M. Fundamentals of Neutronography:
A Textbook. — M.: Mosk. Univ., 2023. — 583 p.: col. ill. — (Classical
university textbook). — Bibliogr.: end of parts.

Komarov V.I. To the 110th Anniversary of the Birth of
B. M. Pontecorvo. — Dubna: JINR, 2023. — 24 p. — (JINR;
P1-2023-39).

Sadygov Z. Ya. Physics of Solid-State Photomultipliers: To the
40th  Anniversary of the Author’s Scientific Activity on the
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Development of Semiconductor Avalanche Photodetectors. — Dubna:
JINR, 2023. — 153 p. — (JINR; 2023-8). — Bibliogr.: end of
chapters.

Shvidkij S. Everything in the World Is Changeable — Forever:
[A collection of poems]. — Dubna: JINR, 2023. — 81 p.

Inozemtsev V. I. Integrable Many-Particle Systems. — New
Jersey [etc.]: World Sci., 2023. — XI, 268 p.

e Journal papers — 1170

e Publications in Proceedings — 324

e Preprints — 37

e Abstracts of theses — 28

Total: 1566
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