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TEOPETHYECKA{ ®U3UKA

C WCrnosb30BaHHEM YHCJIEHHOTO MOJEJHPOBAaHHUSI, OCHOBAHHOIO Ha
MepPBOMPUHIIMIIAX TEOPHH MOJIst, 0OHApyKeHa HOBasi MPOCTPAHCTBEHHO-
HeonHoponHasi (asza Bo Bpamatuleiics N, = 3 TJIIOOHHOH TJ1a3Me.
B 3To#i cmewaHHON (ase ONHOBPeMEHHO COCYLIECTBYIOT 00JACTH B
(azax KoHpalHMeHTa U NeKOH(paHHMEeHTa B COCTOSIHHM TePMaJjbHOTO
paBHoBecusi. OkasaJjioch, 4TO JIOKaJbHasi KPUTHUECKas TemrepaTtypa
(ha3o0BOro nepexoaa Ha OCH BPAILEHHS HE 3aBUCHT OT YIJIOBOH CKOPOCTH
C TOYHOCTHIO O HECKOJbKHX TPOIEHTOB. AHaJUTHYECKOe MPOAOJI-
JKeHUe pe3yJbTaToB B 00/1aCTh AEUCTBUTEJbHBIX 3HAYEHUH YIJIOBOH
CKOPOCTH CBHIETENbCTBYET O HapylleHHH 3aKoHa TosMaHa—IpeHpecTa
B OKPECTHOCTH (pa30oBOTO Mepexofa, MOCKOJbKY (haza KoH(palHMeHTa
(mexoHpaiiHMeHTa) OKa3blBaeTCsl JIOKaJIU30BaHHOM Bhan (BOIH3H) OCH
BpAallleHHS.
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BBepxy: pacnpenesneHue JiokaJabHOH meTau [losisikoBa B MJIOCKOCTH X,y AJS

pemeTkH pasmepoM 5 x 30 x 1812 ¢ OTKPBITHIMH MPaHHYHBIMU YCJIOBHSMH MPH

¢dukcupoBaHHoi Temmnepatype Ha ocu T = 0,95 T.o U pa3UYHBIX MHUMBIX

YIJIOBBIX uacToTaX. BHU3y: netsas [lossikoBa Ha ocH x. BepTHKasbHblE THHUK

o6o3HauaioT TpaHuibl (as. PuoseToBbie (CHHHE) TOUKM JAaHHBIX COOTBET-
CTBYIOT MEPUOIMYECKUM (OTKPBITHIM) MPAHUYHBIM yCJIOBHSIM

e Braguta V. V., Chernodub M. N., Roenko A.A. New Mixed Inhomo-
geneous Phase in Vortical Gluon Plasma: First-Principle Results from
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Rotating SU(3) Lattice Gauge Theory // Phys. Lett. B. 2024. V. 855.
P. 138783; https://doi.org/10.1016/j.physletb.2024.138783.

Peakunu ciusiHus JIETKUX siIep MPU Upe3BblUalHO HU3KUX IHEPru-
s1X (OTHOCHUTEJbHO COOTBETCTBYIOIIEr0 KYJOHOBCKOTO 6apbepa) UMEIT
(pyHIZaMeHTa/nbHOe 3HaueHWe /s acTpouauku. CedeHHs] ITHX pe-
aKIUH OTpeessiioT KJIOUeBble 3Talbl IBOJIOIUM MACCHBHBIX 3Be3J,
OKa3bIBAlOT CYIIECTBEHHOE BJHsSHHE Ha B3PbIBHbIE acTpoU3NYecKHe
npouecchl U (QOPMHUPYIOT pacrnpepeseHre XHMHUECKHX 3JEMEHTOB BO
Bcenennoii. HMccnenoBanusi, BbIONHEHHBIE B paMKaX pPaclIMPEeHHOTO

12C + 120

a

— — —_ —
o o o S
— — ) )
%) © S —

€2 MeV - mb

1017

m

EC

—

o
—
o

1015

103
10!
101

21073

107

109

2 3 4 5 6 7 8
E MeV

c.m.?

’
=TT T TYON YT TNy T T O Ty Ty Ty vy

10 11

Ne]

PaccuutanHbi#l acTpodusnueckuii S-paktop (@) U hyHKuHsA Bo3OyxaeHUs (6)
a5 peakuuu causinug 2C + 12C



KBaHTOBOTO JAH(P(PY3HOHHOTO MOAXOAA, BLIIBUAM HaJIU4YHE MaKCHUMYy-
Ma B CTPYKType acTpodu3uueckoro S-dakrtopa [Jis TAHHBIX peak-
uui. Ha npumepe Takux KJOUeBBIX [/ acTPOPU3MKH peakUuil, Kak
1213C 4 1213C | Gpina mpojeMOHCTPHPOBAaHA CHJIbHAS SHEpreTHYecKas
3aBUCHMOCTb S-(paKTopa NpHU HU3KUX IHeprusax. Hamanuue makcumyma
U BbIpaXKEHHAasi HepreTHyeckas 3aBUCHUMOCTb S-(akTopa YyKasblBalOT
Ha 3HAUMTEJbHOE TOJAaBJEHHE CEeUEHHUs CAHUSHUS NJs 3TUX peaklui,
4TO, B CBOIO OUYepellb, MPUBOAUT K CYLECTBEHHOMY CHMXKEHHUIO CKOpPO-
CTeH TepMOSIIepHOTO CHHTEe3a.

e Sargsyan V.V., Adamian G.G., Antonenko N.V. Astrophysical
S-Factors for Complete Fusion Reactions '>13C 4 '213C // Eur.
Phys. J. A. 2024. V.60. P.180; https://doi.org/10.1140/epja/
$10050-024-01406-3.

TomoJsiornyeckue CBEPXNPOBOAHHUKH C HYJE€BBHIMH MaHOpPaHOBCKHUMH
MOJaMH HMelT (pyHIaMeHTasJbHOe HayuyHOe 3HaueHHe B CBfI3U C UX
npeanoJiaraeMblM NMPUMeHEHHEM B TONOJIOTMYECKH 3alIUIIeHHBIX KBaH-
TOBBIX BblYHCAeHUSAX. Cpein pas3inyHbIX NpeAsaraeMblX M1aTGopM M-
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POKO HCCJIe[0BaJach KaK TEOPETHUECKH, TAK U IKCIIEPUMEHTANbHO re-
TEPOCTPYKTypa, B KOTOPOH OZHOMEepHasi MOJYIIPOBOAHMUKOBAs HAHOMPO-
BOJIOKA IIOMellleHa MOBepX s-BOJHOBOTO CBepXMpoBoAHMKA. Hasnuune
MarHUTHOTO M0JISl U CNHH-OpOUTaNbHOE B3aUMOJEHCTBHe THUNA Parutsl
SBJSIOTCS IBYMs 00s513aTeJbHBIMHA YCJIOBHSIMH BO3HHUKHOBEHHS HYJIe-
BbIX MaHOPaHOBCKMX MOJA B 3THUX TeTepPOCTPYKTypax, OLHAKO 3TH XKe
YCJIOBHSI HaKJ/aJblBAIOT Cepbe3Hble OrPaHHUEHUs Ha BBIOOP MaTepHaJsoB
¥ MUHHATIOPU3ALHIO IreTepoCTPYKTYphl. /15 pellleHHs: 3TOH NpobJaeMbl
npeoXKeHa reTepoCTPYKTypa, B KOTOPOH OfHOMEpPHAst HAHOMIPOBOJIOKA
C CHJIbHOH 3JIEKTPOH-3JIeKTPOHHOH KoppeJssiluell MoMmelleHa MOBEPX
pacIIMPeHHOr0 S-BOJHOBOTO CBepxnpoBoaHHUKa. [lokasaHo, 4yTo B npen-
JlaraeMo¥ reTepoCTPYKType HyJieBble MaHOPaHOBCKHE MOl MOTYT BO3-
HUKATb 33 CYET CHJIbHOHU 3JIeKTPOH-3JEKTPOHHOH KOPpeJIsiLiuH, KOTOpast
3¢ (peKTHBHO 3aMeHsieT MoJse 3eeMaHa U OOMeHHOe MarHuTHOe TIoJe.
Jlnst sKCcriepUMeHTaJ/IbHOH peaiM3aliy UcceayeMol cHCTeMbl MpeIo-
JKEHBl HECKOJIbKO CXeM TreTepOCTPYKTYP.

o Kesharpu K. K., Kochetov E.A., Ferraz A. Proposal for Realizing
Majorana Fermions without External Magnetic Field in Strongly
Correlated Nanowires // Phys. Rev. B. 2024. V.109. P.115140;
https://doi.org/10.1103/PhysRevB.109.115140.

[eomeTpusi rpaBUTALUOHHOH YHApHOH BOJIHBI ONpENeNsieTCs TeM,
4YTO ee (DPOHT SIBJISIETCS HYJEBOU THUIIEPIOBEPXHOCTbIO, MPU Mepeceye-
HUU KOTOPOUM KOMIIOHEHTBI TeH30Pa KPHWBU3HBI U3MEHSIOTCS CKAauKo00-
pasHo. il onucaHKs BO3AeHCTBUS TPaBUTALHUOHHOH ynapHOH BOJIHBI
Ha T0JeBble CUCTeMbl pa3paboTaH OOIIMI MOAXON, MPUMEHHUMBIH K
MOJISIM C PA3JIUUHBIMYA CITUHAMHU. Bo3MyllleHus], BRI3BIBAIOIINE YIAPHYIO
BOJIHY, HaHJeHbl KaK pelleHUs XapaKTepucTudeckod 3amauu Koiu c
HayaJbHBIMU JaHHBIMH Ha BOJIHOBOM (DPOHTE, OmMpeessieMbIMH CYyTep-
TpaHcasiuuel Bxoasamux noJseil. [IpenckasaHel HoBble (pusnyeckue 3g-
(heKThl, TaKhe KaK U3JyueHHe 3JeKTPOMArHUTHBIX U I'DABUTALLUOHHBIX
BOJIH M3-32 B3aUMOAEHCTBUS TOUEUHBIX 3apsI0B UM Macc ¢ rpaBUTa-
LIMOHHOW yNapHOH BOJIHOW, BO3HUKHOBEHHE BTOPHUYHBIX YAAPHBIX BOJH
B CaMMX IOJIEBBIX CHUCTeMax U psin Apyrux addekros. [Togxon nmpume-
HUM K I'DaBHUTAllMOHHBIM yOAPHBIM BOJIHAM OOIIEro KJjacca, BKJUYas
reOMEeTPHUH, UCTOYHUKAMU KOTOPBIX SIBJASIOTCS HYyJeBble YaCTHLBbI, HY-
JieBble KOCMHUECKHE CTPYHbl U HyJieBble OpaHbI.

e Fursaev D.V., Davydov E.A., Pirozhenko I G., Tainov V.A.
Perturbations of Classical Fields by Gravitational Shockwaves // J.
High Energy Phys. 2024. V. 11. P.039.



9KCIIEPUMEHTAJIbHAY ®U3UKA

Pusnka yacTuil

[locne 3aBepiieHusi 3umHed akcnenuuuu 2024 r. KoJU4ecTBO pe-
TUCTPUPYIOLIMX ONTHYECKUX MOAYJeH B cocTaBe IyOOKOBOJHOIO Hek-
tTpuHHoro Teneckona Baikal-GVD Ha oszepe Baiikan npesricuso 4100,
3(ppeKTUBHBIA 00BEM MJIsI PETHCTPALUH COOBITHH OT HEHTPHUHO BBICO-
kux 3sHepruii (ceiue 100 TaB) cocrasun Gomee 0,6 km>.

AHanu3 KackafHbIX COOBITHH OT HEHTPHHO, MOJNYYeHHBIX PU pabo-
Te nerekTopa B kKoHpurypauusax 2018-2023 rr., mokaszas, 4yTo MOTOK
rajakTHyecKux HeHTpuHO c 3Heprued E > 200 T3B nHamHoro BhI-
lIe, 4yeM MpeAcKas3blBaeTCss COBPEMEHHBIMM MOAENSMH. DTOT pesyJb-
tat Baikal-GVD nonreepxknaercs aHa/qu3oM 001I€IOCTYNHBIX JaHHBIX
HelTpuHHOro Teseckona IceCube c¢ snepruet £ > 200 TsB. Kom6u-
HUPOBAHHBIH pe3y/bTaT ABYX 3KCIIEPUMEHTOB yKa3blBaeT Ha aKTyaJb-
HOCTb Pa3BUTHS HOBBIX MpPeNCTaBJeHUH O MPOUCXOXKIEHHWH W pacrpo-
CTpPaHEHHH KOCMHUYECKHX Jiyued B Hawel [anakTruke u Tpebyer GoJjee
TOYHBIX H3MEPeHUH.

Baikal-GVD,
cascades E > 200 TeV
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Pacnpenenenue kackaaHbix cobbitnil Baikal-GVD ¢ aneprueii Boiie 200 TaB
10 raJakTHYeCKOH 1HpoTe (MOAY/Ib 3HaueHHs |b| B rpagycax): HaGJI0oaeMbIX
(KpacHast TMCTOTPaMMa) H OXKHAAEMBbIX (3aIUITPHXOBAHHAS)

e Allakhverdyan V. A., Avrorin A. D., Avrorin A. V., Aynutdinov V. M.
et al. (Baikal-GVD Collab.), Kovalev Y.Y., Plavin A.V., Semi-
koz D.V., Troitsky S.V. Probing the Galactic Neutrino Flux at
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Neutrino Energies above 200 TeV with the Baikal Gigaton Volume
Detector. arXiv:2411.05608 [astro-ph.HE], 2024.

Ha Kanununckoit ADC mnpoBonsitcsi nBa 3KCHepyMeHTa, Harpas-
JIEHHBIX Ha WHccleqoBaHHe (DyHOAMeHTaJbHBIX CBOHUCTB HEUTPUHO:
vGeN u DANSS.

B 2024 r. B sxkcniepumenTe vGeN mnoJydeHbl HOBble BepXHHeE Orpa-
HUYEHHUs Ha perucTpauvio 3¢pdexkra ynpyroro KorepeHTHOro pacces-
HHUSl peaKTOPHbIX aHTHHeHTpHHO. OrpaHuyeHHsl npeBbllIaloT B 4,3 U
1,4 paza 4yuCI0 0XKUAAEMBIX COOBITHH B 3aBUCUMOCTH OT HCIIOJIb3yeMOH
MoJeJ/IM KBeHUYMHTra sifep oTaadyu. [IpoBeneHO noMoJHUTE/bHOE HCCle-
JoBaHHe (DOHOBBIX YCJOBHH, CO3[aH MIOOHHBIH TeJeCKON AJ51 U3y4YeHHUS
MOTOKA KOCMHYECKHX MIOOHOB B MeCTe H3MEepeHHH, MPOAoJIKaeTCs
Habop NaHHBIX.

B skcnepumente DANSS nocturHyta pekopiHas CTaTHCTHKA B
7,7 MJIH 3aperucTpUPOBaHHBIX AHTUHEHTPUHHBIX COOBITHH OT peakTo-
pa Ne4, 4To MO3BOJIMJIO MOJNYUYHTb HOBble OIpPaHUYEHMS Ha Napamer-
pbl OCLUMJIISILMH B CTepUJIbHBlE HEHUTPUHO. Takxke MpoBeneH aHaJHU3
paboThl CLMHTH/MALUOHHBIX sUeeK JeTeKTopa M3 MOJUCTHpoJa 3a
6,5 eT u3MepeHUH. YCTaHOBJIEHHAs Ierpafalysi CBETOBBIXOAA COCTaB-
asiet (0,55 +0,05) % B rom, 4To 3aMeTHO HHXKe, UeM B aHAJOTHUYHBIX
skcrnepuMeHTax. HabJsonaercs v cokpallleHUe AJMHBI 3aTYXaHHUS CBeTa
B CrieKTpocMernaouux BoaHosoaax Ha (0,26 +0,04) % B rox.

e Belov V. et al. (vGeN Collab.). New Constraints on Coherent Elastic
Neutrino-Nucleus Scattering by the vGeN Experiment // Chin.
Phys. C (submitted).

o Alekseev I. G. et al. The DANSS Experiment: Recent Results and
Perspective // Bull. Lebedev Phys. Inst. 2024. V.51. P.8-15.

o Alekseev 1. G. et al. Study of Polysterene Based Scintillator Ageing
in the DANSS Experiment // J. Instrum. 2024. V. 19. P.04031.

B 2024 r. 6b1 npencrtaiieH MepBbI COBMECTHBIH aHa/NU3 JaHHbBIX
YCKOPUTEJIbHBIX HeUTpUHHBIX 3KkcrnepuMeHToB NOvA (CIHIA) u T2K
(SImoHus), akTUBHYI pPOJb B MOATOTOBKe KoToporo chirpan OWSIN.
o aToro BpeMeHH HH B OJHOM HEHUTPUHHOM 3KCIIEDUMEHTE He MPOBO-
JUJICS TIOMHOLEHHBIH (CO CTATHCTHUECKOH TOYKM 3pPEeHHsI) COBMECTHBIH
aHa/u3 NaHHBIX C JPYTMM 3KCIEepUMEHTOM TaKOH e MOCTAaHOBKH.
[lonyyeHHble 3HAUEHHUS] MAPaMETPOB OCLUHUJISLUA HEUTPUHO SIBASIOTCS
fosiee TOUHBIMH 110 CPaBHEHHIO C MHIMBUAYAJbHBIMHU pe3y/bTaTaMH,
TNIOIyUeHHBIMH B KaXIOM 3KCIIepUMEHTE B OTAEJbHOCTH.
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e Vallari Z., Atkin E. https://indico.fnal.gov/event/62062/,
https://kds.kek.jp/event/49811/.

o Kolupaeva L. NOvA and NOvA + T2K Results.
https://agenda.infn.it/event/39753/contributions/233599/.

B MexnyHaponHOM 3KCIepUMeHTe C PeaKTOPHBIMH 3JeKTPOHHBIMU
antuneitpuno JUNO (Kurait), HalleseHHOM Ha omnpejesieHHe Hepap-
XUHM MacC HEHUTPHUHO U NPELU3HOHHOe U3MepEeHHe MapaMeTpoB OCLIMJI-
asuud, npu BecomoMm Bkyane OUSAN 3aBepiiena cbopka IeHTpasb-
HOro JeTeKTopa (muameTpoM 35 M) M MOAKJIOUYEHHE 3JeKTPOHHKH
(18000 doroymHoxkuTeseit). [ToaydyeHa HOBasi OlleHKa 4YYBCTBHUTEJb-
HOCTH 3KCIIEPUMEHTA K HepapXyWu Macc HeUTPHHO, yUUTHIBAKOIIas HaH-
6oJiee TOUHBIE U aKTyaJsibHble XapakTepuctuku aerekropa: JUNO mo-
CTUTHeT 30 3a 7 JieT Habopa NaHHBIX.

e JUNO Collab. Potential to Identily the Neutrino Mass Ordering
with Reactor Antineutrinos in JUNO // Chin. Phys. C. (accepted);
doi:10.1088/ 1674-1137/ad7{3e.

B skcnepumente NA64 na SPS LIEPH B 2024 r. B 3/1€eKTpoH-
HOM Tiyuke HabpaHo 5,2 - 10! e~ -cobuiTuii npu suepruu 100 I'sB u
2,3 - 1010 et-cobrituit npu 70 5B Ha MIOOHHOM KaHaje MPH 3HEPrHH
160 I'sB; ycranoBka sapeructpuposana 2,5 - 10'! co6uitnii. Cymmap-
Has CTATHCTHKAa Ha 3/JeKTpoHax coctaBuaa 2 - 10'2, a ma mioomax
~4,5- 10! eot. IIpoBeneH mepBbIii aHAMM3 MIOOHHBEIX AaHHEIX, OMyO-
JINKOBAHBI Pe3y/IbTAThl MOMCKA JIETKOH TEMHOH MaTepuH, yCTaHOBJe-
HBEl OTPaHHYEHHs] Ha oObsiCHeHHe (g—2), aHOMaJHH CylLleCTBOBaHHEM
Z'-6030Ha.

o Andreev Yu. et al. First Results in the Search for Dark Sectors at
NA64 with the CERN SPS High Energy Muon Beam // Phys. Rev.
Lett. 2024. V.132. P.211803.

I'pynna OUAN B sxcnepumente CMS na LHC yuactBOBasna B
TOUCKe YaCTHIl-KaHAUAaTOB Ha posb TeMHOH MaTepuu (TM) npu sHep-
run 13 TaB B KaHane o6pa3oBaHHs KaJuGpoBouHOro 6o3oHa Z° c
6oJ1b1I0H NoJiell HeAoCcTaloUlel onepeyHol aHeprui. B KomMOuHaUUU ¢
OPYTUMH KaHaJaMH HaOJ/I0feHHs MOJNydeHbl YHUKaJbHble OTPaHUYEHHUS
Ha ceyeHHs B3aUMOIEHCTBUS YACTHULl TEMHOH MaTepUU C BELIECTBOM.

e Hayrapetyan A. et al. (CMS Collab.). Development of the CMS
Detector for the CERN LHC Run 3 // J. Instrum. 2024. V.19.
P.05064.
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e Hayrapetyan A. et al. (CMS Collab.). Performance of CMS Muon
Reconstruction from Proton-Proton to Heavy Ion Collisions //
J. Instrum. 2024. V.19. P.09012.

Pdu3nKa TAKeJbIX HOHOB HU3KHX :-)Heprnﬁ

Ha yckopurenbHoM Kommiekce «DabprKa CBEPXTSKENBIX dJeMeH-
TOB» BIIEpPBblE BBINOJHEH 3JKCIEPUMEHT MO CHHTe3y H30TomnoB 116-ro
snementa B peakuun °Ti + 242Pu. DKcrnepuMeHT HanpaB/eH Ha MOMCK
ONTHMAaJIbHOH peakLHH [J/151 CHHTe3a HOBbIX CBEPXTSKeJbIX 3/JeMEHTOB
¢ Homepamu 119 u 120. Beuio uaMepeHo ceyeHue MpU OBYX IHEPrHUAX
HaJleTalollero HOHa, a TaKXKe 3aperHCTPUPOBaH HOBBIKA u3ortomn 116-ro
snementa — 289Lv. O6paGoTKa SKCIIePHMEHTANbHEIX JaHHBEIX MPOLOJ-
JKaetcs.
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Ceuenusi 06pa3oBaHus 3/1eMeHToB ¢ Z = 102—118 B peaxkuusx ¢ *8Ca (xkpac-

Hble KBanpaThl). [lis sneMeHTta 116 mokasaHbl mpenBapuTesbHble NaHHBIE,

nonydeHHsle B peakuuax ¢ °4Cr (cunuii TpeyrombHHK) M SCTi (3eseHblit
KPY2KOK)

e Oganessian Yu.Ts. // Eur. Phys. J. A. 2024. Topical Collection:
Heavy and Super-Heavy Nuclei and Elements: Production and
Properties (to be published).

H3MepeHbl XapaKTepUCTHKH MPOALYKTOB peakL Ui MHOTOHYKJOHHBIX

nepenau ans cucreM 30Xe + 238U u 299Bi 4+ 238U, Jlannwit Tun peak-
LMK B TOCJEHHE TOJbl PACCMAaTPHUBAETCsl KaK MePCIeKTHBHBIN (B OTJ/IH-
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MaccoBo-aHepreTruecKre pacrpenesieHusl MPOAYKTOB MHOTOHYKJIOHHBIX Ie-

pejau, 3aperkcTpUPOBAaHHBIX MOA yraom 30° aas peaxuun '36Xe + 238U mpu
sHepruu nydxa 1,11 I'sB

4pe OT APYTHX) METOJ MOJyUeHHs] HOBBIX TsKeJsbIX sifiep. M3ydyeHsl Kak
XapaKTepUCTHKH BBDKMBIIMX NpoayktoB peakuuu (PLFs Ha pucynke),
TaK U XapaKTepPHUCTHKH COOBITHH JeJeHUs TSKEeJOro (parMeHTa peak-
nun (SFFs). Hanbosee Ts2xesbIMH BBIXKHBIIMMH (pparMeHTaMH, 0OHa-
PY’KEHHBIMH B HACTOSIIEM HCCJeJ0BaHMM A5 peakuun 30Xe 4 238U,
sBJIs0TCs M3oTonmbl Es—Fm ¢ maccoit 255 a.e.M. U ceyeHHeM OKOJIO
2 MKO.

e Kozulin E. M., Knyazheva G. N., Karpov A. V. et al. // Phys. Rev. C.
2024. V. 109. P.034616.

Metonamu npocBeyuBarwLled 3JeKTPOHHOH MHUKPOCKOIMHH BBICOKO-
ro paspelleHusi, peHTTeHOBCKOH NHU(paKIHK ¥ PAMAHOBCKOH CIIEKTPO-
CKOTMH M3yyeHa CTPYKTypa YacTHYHO CTAOHUIM3HPOBAHHOrO OKCHA
LMPKOHHs, OOJYYEHHOTO TsXKeJbIMH HOHAMH BBICOKMX 3Hepruid. Ilo-
Ka3aHo, UTO OCHOBHBIM 3((eKTOM TaKOrO BO3IEHCTBHUS, XapaKTePHOTO
IJISL OCKOJIKOB JleJieHusl, siBjisieTcst mepexon t — t” W3 cTabU/IbHOM
TeTparoHasbHOH (t) B MeTacTaGH/IbHYIO TeTparoHasbHyo (asy (¢).
YcraHoBJIeHO, UTO KpHcTasinueckasi gasa t” siBisercs Gosee pagua-
LIMOHHO CTOMKOH 10 CPABHEHHIO C HCXOAHBIM COCTOSIHUEM, UTO JeJiaeT
OKCHJl LMPKOHHUs ONHHUM M3 HauboJee MepCrleKTUBHBIX MaTepHaJioB
HOBOTO MOKOJIEHHs! sII€PHOTO TOIIHBA.

13



e Kirilkin N.S., Vershinina T.N., O’Connell J.H., Rymzhanov R. A.,
Skuratov V.A., Boltueva V.A., Ghyngazov S.A. Exploring
Metastable Phase Formation: Swift Heavy lon Effects on Partially
Stabilized Zirconia // J. Nucl. Mater. 2024. V.602. P. 155369;
https://doi.org/10.1016/j.jnucmat.2024.155369.

PaspabareiBaioTcst HOBble (DYHKLMOHAJbHBIE KOMIIO3UTHl HA OCHOBE
TPeKOBBIX MeMOpaH — IOPHUCTOTO MaTepHaJja, MojJydaemMoro obsyue-
HUeM MOJUMEPHBIX TJIEHOK YCKOPEHHBIMH Ha LUKJIOTPOHE TSIXKEJBIMH
HOHAMH M mocjenyomeid QpU3nKo-xuMudeckod obpabdotkon. Co3naHa
MEeTOIMKa HaHeCeHWs Ha I[0BEPXHOCTb TPEKOBOH MeMOpaHbl GesKa-
cymnpeccopa, BbleseHHOro M3 Tuxoxonku (Tardigrada) — onHoro us
9KCTpeMOUIbHBIX opraHu3MoB. [lonyueHHass kommno3utHass MembpaHa
crocobHa W3BJIEKATh U yHep:KuBaTh Ha cBoed moBepxHocTH [IHK wu3
pacTBOPOB C OYeHb HHU3KOH KOHLeHTpalued. CBOHCTBO HOBOro MaTepu-
ana ynaBauBaTh BHekJeTouHYlo JIHK 13 orpomMHBIX 06H€MOB pacTBoO-
POB C MHUKPOCKOIIMUYECKHM COflepP:KaHHeM HYKJIEHHOBBIX KHCJOT OTKPHI-
BaeT HOBbIE BO3MOXKHOCTH B MOJIEKYJISIPHOH OHOJIOTHH, OHOTEXHONOTHH
M 9KOJIOTHUECKOM MOHHTODHHTE.
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™ TMmodified TMmodified—Dsup

Cop6uus mnasmundod JTHK wucxomHo#t TpekoBoit mem6panoii (TM), momu-
¢duurpoBanHoi MembpaHoi ¢ amuHorpynnaMu (TMpedified) ¥ MeMOpaHOH C
KOBaJIEHTHO CBsA3aHHBIM 6eKOM THXOXOLKH (TMpodified-Dsup)

o Zarubin M., Andreev E., Kravchenko E., Pinaeva U., Nechaev A.,
Apel P. Developing Tardigrade-Inspired Material: Track Membranes
Functionalized with Dsup Protein for Cell-Free DNA Isolation //
Biotechnol. Prog. 2024. V.40. P.e3478; doi:10.1002/btpr.3478.

HeilitponHas sinepHas (pusuka

[IpoBeneHo u3ydyeHHe CBOHCTB +y-U3JIy4eHMS, UCIYCKAeMOro IMpo-
NYKTaMU peaKlUH, BbI3bIBAEMbIX HEUTPOHAMHU ¢ 3Heprueit 14 MsB Ha
JIErKUX U cpeqHux siapax. [lonyueHHble naHHble o nuddepeHIHAIbHBIX

14



1266.1 keV 2235.3 keV

(e}
Ut
T

e
(e}
ot

05 0 05c0sp 05 0 05 ¢esg

Yr/I0B0€ pacrnpesiesieHye y-KBaHTOB, H3/1ydaeMbIX AApoM “USi, o6pasyiomumes
B peakuuu 3'P (n,d), B A1ByX HauGo/ee HHTEHCHBHBIX Mepexonax. MamepeHo
BIIepBble

ceyeHUsiX (do/dS)) u3nyueHns y-KBaHTOB BaXKHBI [/ (DyHAAMeHTab-
HBIX (TeCTUpOBaHUWE MOJeNel, ToJydeHHe NaHHBIX O CTPYKTYpe sjapa)
M TIPUKJIaIHbIX LieJ1ed (Co3MaHKe YCTaHOBOK M1Jisl 3J1€MEeHTHOTO aHa/ 13a
Ha ocHoBe DT-renepatopos). Pesynbratel mast C, O, Si, S, Ti, P, Cr
JIOJIOYKEHBl HA KOH(EepeHIUsIX U ony6auKoBaHbl B 2024 r.

e Grozdanov D.N., Fedorov N.A., Dabylova S.B., Kopatch Yu.N.,
Ruskov I.N., Skoy V.R., Tretyakova T.Yu., Hramco C., Khar-
lamov P.I., Pampushik G.V., Filonchik P.G., Andreev A.V.
Measurement of Yields and Angular Distributions of v-Quanta from
the Interaction of 14.1 MeV Neutrons with Oxygen, Phosphorus, and
Sulfur // Chin. Phys. C. 2024. V.48. P.034003.

B pamkax uccienoBaHHMH BO3MOXKHOCTEH CO3LaHMS BBICOKOMOTOU-
HbIX HMCTOYHMKOB XOJIOAHBIX M OYeHb XOJIOAHBIX HEHTPOHOB B COOT-
BETCTBUH C PUCYHKOM (cM.c.16) OblJIO MOKa3aHO, UTO HMHTEPKaJIH-
poBaHHble (PTOPOM TIpadUThl MOTYT OBITb HCIOJb30BaHBl B KauecTBe
3(p¢eKTUBHBIX OTpaxkaTeJied XOJMONHBIX HEUTPOHOB C AJUHAMH BOJH
0,2-18 um. Il 3TOTO GBI TOCTPOEH CrelHabHBIE AUPPAKTOMETD
U NIpOBefleHa CepHsl U3MepeHHH ABaxKabl AH((epeHUaNbHbIX CeUeHUH
paccesiHdst HEUTPOHOB Ha rpadurax ¢ ucnosb3oBaHuem nyuka PFI1B
B Muctutyre um. Jlays—Jlanxesena (Ppanuus).

e Nesvizhevsky V., Henry K., Dauga L., Clavier B., Le Floch S.,
Lychagin E., Muzychka A., Nezvanov A., Pischedda V., Teander C.,
Turlybekuly K., Radescuh S., Vigolo B., Cahen S., Hérold C.,
Ghanbaja J., Zhernenkouv K., Dubois M. Poly(Dicarbon Monofluoride)
(CgF),, Bridges the Neutron Reflectivity Gap // Carbon. 2024. V. 227.
P. 119249; https://doi.org/10.1016/j.carbon.2024.119249.
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BeposiTHOCTB ympyroro OTpaxKeHHst AJsi M30TPOIMHOTO MOTOKA HEHTPOHOB

KaK (DYHKLHSI CKOPOCTH HEHTPOHOB W JJIMHBI BOJIHBI JJIsi Pa3jHuHBIX yT-

JIEPOIHBIX OTpakaTesell: 1) aqMa3onono6HOe MOKPHITHE (CIIOIIHAS JHHHUSA);

2) nyuiliee cynep3epkaJjo (LITPUXOBast JHHHs); 3) MOPOLIOK HaHOaAMa30B (3e-

JIeHast CIUIOLIHAS JIHHHUS), pacdeT; 4) peakTOpHBIH rpaduT (IWUTPUXITYHKTHPHAS

JIMHHSI C TOUKAMH), pacueT; 5) HHTepKaJHPOBaHHbIH (ropom rpaput F450-KS
(KkpacHasi MyHKTHPHAS JIXHUS)

[locTpoeH ajaropuTM YHC/JAEHHOTO pellleHHs] HeCTALHOHAPHOTO ypaB-
HeHus llpenuHrepa necsaToro nopsiika TOYHOCTH, TpeOyIOLIUEA B 1Ba
pasa MeHblIero KoJu4yecTBa MaTeMaTHYeCKUX Olepaluil 10 CpaBHEHHIO
¢ kJaccuuecko (opmyno# Jlu-Tporrepa—Cy3ykn, uTO COKpallaer
oblliee BpeMs pacyeTa. HoBBIH MOAXOA MO3BOJNUT NPOBOAUTD YHCJAEHHOE
U3yyeHue 0oJiee CJIOKHBIX COBPeMEHHBIX HeCTallHOHAPHBIX KBAHTOBbIX
CHUCTEM B HEHTPOHHOH OMNTHKe, TPeOYIOIIMX BLICOKOE MPOCTPAHCTBEH-
HOe paspellieHHe M OJHOBPEMEHHO OOJIbLIYIO MCCJeflyeMyl pPOCTpaH-
CTBEHHYIO 00/1aCTh.

e Zakharov M.A. Tenth-Order Accurate Numerical Method for
Solving the Time-Dependent Schrédinger Equation // Comp.
Math. Math. Phys. 2024. V.64. P.248; https://doi.org/10.1134/
S0965542524020131.

Psii aHa/UTHYECKHX METONOB OblJ TMPUMEHEH [Jis ONpeaeseHHs
colepKaHHs PafHOHYKJNUA0B M MOTEHIHAJbHO TOKCHYHBIX 3JIEMEHTOB
B MoyBax, oTo6paHHbIXx Ha HoBo#t 3emse. CpellHue coliep:KaHHUs paaro-
HYKJIUI0B (?26Ra, 232Th, 40K, 235U u '37Cs) u merasmnos (Zn, Cu, Pb,
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OCHOBHbIe HUCTOYHHUKHU THAXKEJbIX METAJJ0B U paﬂI/IOHyKJ'II/Iﬂ,OB B MOo4YBax Ha
Hosoil 3emuie

Cd, Ni u Cr) B HEKOTOpBIX TOYKaxX TMpeBbiliand GpoHoBble ypoBHU. Oc-
HOBHBIMH HUCTOYHMKAMH 3arpsi3HeHHs MOXHO CUMTaTb A00bIYY He(TH,
reoJIOrMYeCcKre MOPOIBI, KOJOHUM INTHUL U aTMOC(epHble BBINANEHHUS.
BoisiBnensl notennuanbuele pucku (Ni u Fe) u 1715 310poBbs yesoBeka.

e Yushin N., Jakhu R., Chaligava O., Grozdov D., Zinicovscaia I
Evaluation of the Potentially Toxic Elements and Radionuclides
in the Soil Sample of Novaya Zemlya in the Arctic Circle //
Environ. Pollut. 2024. V.361. P.124871; https://doi.org/10.1016/
j.envpol.2024.124871.

Pusznka KOHJICHCHUPOBAHHBIX Cpel

OmHyM W3 myTed yaydllleHHs CBOUCTB MaTepHasoB /sl HATPHH-
HMOHHBIX aKKYMYJISITOPOB SIBJISIETCS YAaJeHHe BOAbl U3 CTPYKTyphl. Me-
ToAaMH AU(PPAKUHWH PEHTIEHOBCKUX JyueH U HEeHTPOHOB OBbLIO HCCIe-
JNOBAaHO BJIMSIHME NeTWApaTaldd KaTOAHOIO MaTepuasa M3 rekcauua-
Ho(eppaTa MOCPEACTBOM IMpeNBAPUTENbHOTO OTXKHUra 3JEeKTPOLOB Ha
KapTHHY (ha30oBbIX ME€PEXO0B B MaTepHaJse B XOJle ero 3apsijia/pa3psiaa
U Ha ero 3JeKTpPOXHMHUUecKHe cBoHcTBa (pucyHok). [locse mpenBa-
PUTEJIBHOTO OT2KHra Habuoganoch GOPMUPOBAHKE NETHAPATHPOBAHHOH
pomboaapryeckol ¢asbl B 10CJAe10BaTEIbHOCTH (PA30BLIX MEPEXOL0B
B MaTepuajie B Xole 3apsiia/paspsiga 3JeKTPOXUMHUECKOH SUeHKH.
®parmMeHTanuss MUKPOMETPOBBIX YaCTHIl HCXOAHOTO MOPOLIKA reKca-
nuaHoepparta 10 pa3MepoB MOPsSAKa COTHH HAHOMETPOB B pe3yJbTaTe
MeXaHUUeCKOro repemoJia yCHUJIUBaeT 3(PPEKTUBHOCTb AeruiapaTalun
B XOJe INpeNBapUTEeJbHOr0 OTXKHTa 3JeKTPOAOB U IT03BOJSET NOCTHYb
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Crpykrypa rekcauuanogpeppara Harpusi (PW) (a), peHTreHoBckue aungpax-

LMOHHbBIE CTeKTphl 06pa3ua PW mocsie mpeaBapuTebHOrO OTKHTA, H3MEpPeH-

Hble B XOfe LUMKJHpoBaHHs (6), eMKOCTb 3/eKTponoB PW mpu pasiuuHbIX
CKOPOCTSX LUKJIUPOBaHHUS (8)

6oJsiee BBICOKOH €MKOCTH Ha BBICOKHX CKOPOCTSIX 3J€KTPOXMMHUECKOTO
LMKJIMPOBaHHUSA W MeHbIIEero NajaeHHss eMKOCTH B XOfe IJUTEJNbHOro
UKJTUPOBAHHUSI.

e Samoylova N. Yu., Bobrikov I A., Razanau I, Sumnikov S.V.,
Vasin R.N., Korneeva E.A. Ponomareva O.Yu., Novikau U.
Peculiarities of Charge-Discharge Processes in Prussian White
Electrodes with Different Level of Dehydration // J. Alloys Compd.
2024. V.983. P. 173849.

Jlunun-6enKoBble B3aUMONEHCTBUS WTPAIOT BaXKHYH DPOJib B TOM-
Nep>KaHWHU 1eJOCTHOCTH U (DYHKIIMOHAJNBHOCTHU KJIETOUHOH MeMOpaHbI.
[TonumaHue MexaHHM3Ma B3auMoOeHCTBUSI menThaa AfS ¢ KJeTKaMH
HUMeeT pellapllee 3HaYeHHe AJs pa3pabOTKU METONOB paHHeH auar-
HOCTHKU W MPOMUIAKTUKH Pa3JIMUHBIX HelpojereHepaTHBHBIX 3aboJie-
BaHui. C 3TOH LleJbl0 TMPOBeleH KOMIIEKCHbIH aHajn3 KoH(opMalu-
OHHOU JMHaMHUKU mnenTtunaa AS42 B Bole M B JIMIOCOMAX, a TaKxKe
U B JIMTIOAUCKAX, WMHTHPYIOIIUX MeMOPaHHYIO CHCTEMY, MeTOdaMH
KoMOuHaHoHHOTo paccessHusi (KP) cBeTa ¥ KOMIbIOTEPHOTO MOMIEJH-
pOBaHHs.
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KP-criekTpbl: CTHPOJ MaseHMHOBOH KHCJIOTH (SMA, cCHHsIS JHHMSA), JHUIOCO-

Mbl/mienTraa (YepHasi JIMHMS) ¥ JIMNOAMCKa/mentuaa (kpacHast auHus) (a).

JlexonBosoriontbie crekTpel KP B o6macty Amup I snuHMH: B Jumoco-

me/nentune (6), B qunogucke/mentune (8). Kpacuas JMHHS — TOOTHAHHAS
KpHUBasi

[lonyyeHHble pe3y/bTaThl MOKA3BIBAIOT, UTO BTOPUYHAS CTPYKTYpa
Ap42 B snunocoMax NOMHHHpPYeT B KOH(OpMaluu ajbda-Crnupasi,
0CTaBasiCb CTaOUJIbHOU C TeyeHUeM BpeMeHU. B To ke BpeMms Oblio
BbISIBJIEHO, UTO Cpefla JIMIOAUCKA BbI3biBaeT TpaHC(OPMalLHI0 BTOPUU-
HOM CTPYKTYpBI 3TOr0 XKe MenTuaa B B-MoBOPOT/MPOU3BONbHBIE BUTOK
(pucynok). Pesynbratsl cnektpockonnud KP Obli monTBepxaeHB MO-
IeJUPOBAHWEM METONAMM MOJIEKYJSPHOH OUHAMHUKH H TEOpPUH (YyHK-
IMOHaJa MJOTHOCTH.

o Mamatkulov K., Zavatski S., Arynbek Ye., Esawii H. A., Bur-

ko A., Bandarenka H., Arzumanyan G. Conformational Analysis of
Lipid Membrane Mimetics Modified with Ag42 Peptide by Raman

Spectroscopy and Computer Simulations // J. Biomol. Struct. Dyn.
2024. V. 23; https://doi.org/10.1080/07391102.2024.2330706.

YCKOPUTEJIbHAA TEMATHKA

B xome Buzura B OUAMN B wuione 2024 r. IlpesunmeHt PP
B. B. [lyTuH fan cTapT TeXHONOTHUECKOMY MYCKY YCKOPHTEJIbHOTO KOM-
niaekca NICA, MHXKeKTOpHAasi yacThb KOTOPOro Obljia 3amylleHa paHee
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Maruuter konnafinepa NICA cobupatorest B eIMHOE KOJbLO

U NIPOLEMOHCTPHUPOBA/Ia CTaOMIbHYI0 paboTy. TexHOJOorHuecKui myck
BbIBeJI NOATOTOBKY 3amycka Bcero kommekca NICA nHa ¢(uHHLIHYIO
psIMY 0.

Benercst TecTrpoBaHue paGoTEl HCTOYHHKOB MHUTAHUS CBEPXIPOBO-
Isileld MarHWTHOHM CHCTeMBI Kossaknepa, co3nantod B JIOBD OUAU
Mo YHUKa/AbHOH TexHosoruu. OHa BKJOYaeT B cebs 80 mByxamepryp-
HBIX JIUIMOJBHBIX, 86 KBazpynosbHbX U Gosee 100 KOppeKTHPYIOMIKX
MarHHUTOB.

e http://www.kremlin.ru/events/president/news/74273.

PAIJUAIIMOHHBIE U PAINOBHOJIOTHYECKHE
HCCJIIEJOBAHHUA

HccnenoBano mopuduuumpyioiiee neficteue 1-5-D-apabunodypaHo-
sunuutosuna (Apall) npu obyueHHH MPOTOHAMH ACLUHUTHOH KapLMHO-
Mbl Jpauxa (AKD) B ycnoBusIX in vivo W ex VivO Ha MHAYKLHIO H
POCT COJMUAHBIX onyxosel y Mbliled. [TokazaHo yMeHbllIeHHEe CKOPOCTH
pocra omyxoJsie#l mocje 06JaydYeHHs NPOTOHAMH B mpucyTcTBUM Apall
B YCJOBUSIX Kak in 0ivo, TaK U ex vivo. YCTaHOBJIEHO, YTO KOJHYe-
cTBO (hopmupyeMbix nBYHUTHeBbIX paspeiBoB (AP) IHK B ycsioBusix
BJIHSIHUS MoAuduKaTopa NMpu obJy4YeHHH KaK ex vivo, Tak W in vivo
yBesnnuyuBaetcs. [Ipu atom konuuectBo AP JHK B kiaeTkax acuutHON
KapLHUHOMBI NpH 00JyUeHHH in 0iv0 NOCTOBEPHO MpeBbllIaeT YPOBEHb
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Junamuka pocta conunHofi AKD mocse uMmiaHTauuu 06/yuyeHHBIX KJETOK
ex vivo (a) ¥ obaydyeHus mpotoHaMu in vivo (6) B nose 10 I'p u mpwu
KOMOHHHMpOBaHHOM BozuedcTBuM ¢ Apall; * — p < 0,05 no cpaBHeHHIO C
nosoit mpotoHos 10 I'p

NoBpexKIeHU#H npu o0ay4eHUH ex vivo. Haubosee BblpakeHHble NIPOTH-
BooryxoJieBble 3pdexTsl Apall B KoMOMHALMK C TIPOTOHHBIM H3Jyue-
HHEM BbISIBJIEHbI TP 00/1yUeHUH aCLIUTHBIX KJETOK ex viv0. DTO MOXKeT
yKa3blBaTb Ha OTJAM4YHe B aedicTBuu Apall Ha KieTkH, obsydaemble
in vivo W ex vViVO, KaK Ha 3Tame MEePBUYHOrO OHKOTeHe3a, TaK U B
rnpouecce pa3BUTHA C(POPMHUPOBABILETOCS HOBOOOPA30BaHUS.

e benskosa T.A., Posanosa O.M., Cmuprosa E.H., Cmpervruko-
sa H. C., Kpacasun E. A., bopeiiko A. B. Monuduuupyioliee nefcTBHe
1-3-D-apabuHodypaHo3UILUTO3HHA TIPH OOJIyUeHHH MPOTOHAMHU KJle-
TOK KapLUHOMBI DpJiHXa B YCJIOBUSX i 0iV0 U ex Uiv0 Ha POCT COJHA-
Ho# onyxosu y wmbiredt // Tlucema B DUAS. 2025. T.22, Ne2(259)
(B meuarwu).

e beasxkosa T.A., Posanosa O.M., Cmupnosa E.H., Cmpervruko-
sa H. C., Kpacasun E. A., Bopeiiko A. B. Moanduuupymoliee neicTBre
Apall npu 06sy4eHrH IPOTOHAMH KJIETOK KapPLHUHOMBI DPJIHXa B yCJIO-
BUSIX il 0iU0 U ex Vivo Ha POCT COJMIHOK OMyXoJH Y Mbliue // Marep.
KOH(®. «AKTyasbHbe MPOOJIeMbl pagHallHOHHON OuoJsoruu. Monuduka-
1Msl paJualliOHHO-HHIYLHPOBaHHbIX 3(dekToB». 2024. C.51-53.

Msnana moHorpadusi «Actpobuosiorus». [IpennaraemMblil yutaTesio
TPYA fABJSETCA MEPBOH MONBITKOH 000OLIEHUS HAKOMJIEHHBIX 3HAHHUH
0 acTpoOHOJIOTHH. B ero cosgaHuM NPUHSJNH ydacTHe CIIeLHa/UCThl
U3 pa3HbIX HayuyHBIX OpraHu3aluil U obsacTell Hayku. B kHUre H3Jo0-
JKeHa MCTOPHS Pa3BUTHS B3IVISAOB Ha BOMPOC NPOUCXOXKIEHUS KHU3HH,
3Talbl CTAHOBJIEHUS aCTPOOMOJIOTHH KaK HayKH, ONHUCaHbl (PaKTOJIOTHs
U MOJeJH, Ha KOTOPbIX 3TH MHPOBO33DEHHS OCHOBAHBEI, W OuepyeH
KPYT HepelleHHBbIX BOIIPOCOB U IepPCleKTUBHbIX HallpaBJ/eHUH HUCCelo-
BaHUH.
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e Anekcees A.Q., Aarexceesa T.B., Aganacvesa A.H., T'ysep P. 5.,
Kanparoe M. H., Puskuna E.M., Pomun A.K., Cameiruna O.C.,
Cumaxos M.b., Choumuuxos B.H., @ponmacvesa M. B., [ervmo-
suu B.A., Canpwoikun E.A., Posarnos A.FO. Actpo6uosorus /Ilox
pen. A.1O. Posanosa, E. A. Canpeikuna. Jy6ua, 2024. 199 c.

HWHP®OPMAIIMOHHBIE TEXHOJIOI'NHA
" BbIYHUCJIIUTEJDbHAY ®U3UKA

B 2024 r. npomo/KHJIKCh ycCHelHast 3KCIIyaTallhs U pasBUTHE
MHOroyHKIHOHAABHOIO  HH(POPMALIMOHHO-BBIUUCAUTENBHOTO  KOM-
minekca OUAUN. Cospanve B OUSAM yckopurtesnbHOro kommsaexkca B
pamkax MeracaiieHc-poekta NICA u sKcrepuMeHTaNbHBIX YCTaHOBOK
Ha HeM moTpe6oBaso pacivpeHus QyHKUUE rpua-caiitoB OWAHN ¢
BKJIIOUEHHEM HMX PecypcoB B CHCTeMY MOIEJUPOBaHHUS, 00pabOTKHU U
XpaHeHHs NaHHbIX 3KcrmepuMenToB BM@N, MPD u SPD. EmkocTb
JIEHTOUHOI'0 XpaHW/HINA AaHHbIX Oblia yBenandeHa ¢ 50 mo 90 IIB.
Ipun-caiit Tier-1 OUSAM Beillen Ha mnepBoe MecTo B MHpe IO
cymmapHomy BpemeHu LIITY, 3arpaueHHoMy Ha 00paboTKy AaHHBIX,
cpenu ueHtpoB Tier-1 masa skcnepumenta CMS LHC. Caiir Tier-2
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BXOASIMX B KoHcopunyM RDIG (6)

B OUSAN saBnsercs Haubosee NPOU3BOAUTENBHBIM B POCCHHCKOM
rpun-cermerte (RDIG).

e Baginyan A., Balandin A., Dolbilov A., Golunov A., Gromova N.,
Kashunin I, Korenkov V., Mitsyn V., Pelevanyuk I, Shmatov S.,
Strizh T., Trofimov V., Vorontsov A., Voytishin N. JINR Grid
Infrastructure: Status and Plans // Phys. Part. Nucl. 2024. V.55,
No. 3. P. 355-359; https://doi.org/10.1134/S1063779624030079.

Jlns BBIMOJIHEHUS] pacyeToB, CBSI3AHHBIX C MaccoBOH reHepa-
nuMedl u o0OpaGOTKOH J[aHHBIX 3KCIEPUMEHTOB MeracakleHC-TIpoeKTa
NICA, cosnana pacrnpenesneHHasi cpena Ha ocHoBe matdopmbl DIRAC
Interware, oObenuHSOLIASA BCIO BBIUHUC/IUTE/bHYI HH(PACTPYKTYpY
OUSHN. Ha pecypcax 3Toii cpenbl Obl0 MpoBeneHo 36 ceaHCOB Macco-
BOH reHepauuu JaHHbIX U 10 ceaHcoB aHa/M3a CMOJENHPOBAHHBIX JIaH-
HbIX 3KcrepuMeHta MPD. O6umu#i o6beM cMoaeNHUpPOBAaHHBIX JAHHBIX
1,6 T1B. Kosnna6opauuss BM@N wucrnosbayeT cosnaHHyo UHOPACTPYK-
TYpy B TOM 4HC/Ie U 1/ 00pabOTKH 3KCHepHUMEeHTaJbHBIX NaHHBIX,
nocTynawolux ¢ netekropa. Ha cerogus BeimosnHeno 6osee 30 ceaHcoB
00paboTKM NaHHBIX pasHoro obbema, 06lllee KoJHUUecTBO oOpaboTaH-
HBIX COOBITHH 6/KM3K0 K 650 MJH.

o Gertsenberger K.V., Pelevanyuk [.S. BM@N Run 8 Data
Processing on a Distributed Infrastructure with DIRAC // Phys.
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Part. Nucl. Lett. 2024. V.21. P.778-781; https://doi.org/10.1134/
S1547477124701334.

e Pelevanyuk I.S. MLIT Resources and Services for the MPD Expe-
riment // XIV Collab. Meet. of the MPD Experiment at NICA,
Dubna, Russia, 14-16 Oct. 2024; https://indico.jinr.ru/event/4806/
contributions/27989/.

Hns sxcnepuMenta SPD pa3sepHyT npoToTumn crucreMbl 06paboTKH
W aHanu3a naHHbiXx. Ha noprorosnenHoit muatdopme B 2024 r. 06-
pabatbiBasnuch 3agayd MoHTe-Kapsio MonesnnpoBaHus: creHepHpoBaHO
200 maH cobbiTuil 06muM o6bemoMm 100 TB. CoBmecTHO ¢ KoJleramu
u3 JIFIl cosnan 1 BBe#eH B 3KCIIyaTalHIO CTeHI /s pa3paboTKu U
OTJIaJIKH KOMIIOHEHTOB CHUCTEMbI cOopa HaHHBIX ycTaHoBKH SPD.

e SPD Collab. Technical Design Report of the Spin Physics Detector
at NICA. arXiv:2404.08317.

e Petrosyan A., Oleynik D., Zhemchugov A., Kiryanov A. SPD
Offline Computing System // Phys. Part. Nucl. 2024. V.55, No.3.
P.450-452.

B pamkax cepuu kuur Mathematical Engineering usnaresnbctBo
Springer Nature Switzerland ony6aukoBano monorpaduio «HoBble
paspaboTKH HTepalHMOHHBIX MeTonoB HploTOHA n/s pelleHHsT HeJsu-
HeHHBIX 3ajgau». B MoHorpaduu ocBelleHbl OCHOBHble pPe3yJbTaTbl,
nonydernHele B JIMT OMAU u MoHronbckoM rocynapcTBEHHOM YHH-
Bepcutete. McenenyoTess UTepaluuu BBICLIETO MOPSIAKA OJS1 PeLIeHHs
HeJIMHEHHBIX ypaBHEHHH M WX CHUCTEM, a TaKKe HMX TMpPUMeHeHHe B
JIMHEHHOH a/rebpe U HEKOTOPHIX HeJIMHEHHBIX 3a/lauaX TeopeTHUeCKOH
(HDU3UKHU.

e Zhanlav T., Chuluunbaatar O. New Developments of Newton-
Type Iterations for Solving Nonlinear Problems. Cham: Springer,
2024. XIV. 281 p. Electronic book (Mathematical Engineering);
https://doi.org/10.1007/978-3-031-63361-4.

Ha pecypcax sxocucrembr ML/DL/HPC rereporenHoil miatgop-
mMbl HybriLIT 6bl1 pasBepHYT MOJNUTOH JJIS KBAHTOBBIX BBIYMCJIEHHH,
MO3BOJISIIOLUIMH [POBOAUTH pacyeThbl C HCIOJb30BAHHEM OHOJIHOTEK,
MOAEPKUBAIOLIUX MapaJesibHble BbIUMCAEHHs KaK Ha LEeHTPasbHBIX
npoueccopax, Tak M Ha rpaduyecKux yckopurenasx. lereporenHas
CTPYKTypa maaTdOpMbl IO03BOJSIET OMNEPaTHUBHO H3MEHSITh XapakTe-
PUCTHKH TOJIMIOHA, MOACTPauBasi ero Mo TpeGOBaHUS 3anay MOJb-
3oBaTeJsiell, n00aB/sis cepBepbl ¢ HEOOXOAWMBIMHU BBIYHCAHUTENbHBIMU
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KOMIIOHEHTaMW B OTHOILIEHHWH KaK LEHTpaJbHbIX IMPOLECCOPOB, TaK H
rpaUyecKnX yCKOpPHUTEJeH.

e Geaskos /. B., boeoarwbekas A. A., 3yes M. U., Marui F0.T., Ioo-
eatinoutl /1. B., Cmpeavyosa O. H., Hnosuy J]. A. Tlonuron nns KBaH-
TOBBIX BBIYHCJIEHHH Ha reteporeHHol miardopme HybrilIT // Matep.
Bceepoc. koHd. ¢ mexnyHap. yyactueM «HH(pOpPMaHOHHO-TEJEKOMMY-

HHUKAIMOHHbIE TeXHOJOTHH W MaTeMaTHUYECKOe MOJIETHUPOBAHHE BHICOKO-
TeXHOJMOrHYHbIX cucteM». M.: PYJIH, 2024. C. 303-309.

e Anikina A., Belyakov D., Bezhanyan D., Kirakosyan M., Koko-
rev A., Lyubimova M., Matveev M., Podgainy D., Rakhmonova A.,
Shadmehri S., Streltsova O., Torosyan Sh., Valya M., Zuev M.
Capabilities of the Software and Information Environment of the
HybriLIT Heterogeneous Computing Platform for JINR Tasks //
Proc. of the XXVII Intern. Sci. Conif. “Distributed Computer and
Communication Networks: Control, Computation, Communications”.
Russia, Moscow, 2024. P.244-249.

OBPA3OBATEJIbHAA JEATEJIbHOCTb

B 2024 r. 611 opraHn3oBaH Yy4eGHBIH TMpolecc CTyneHTOB 6a3o-
BeIX Kadenp MI'Y, MUDPU, MPTH, rocynapcTBeHHOTO YHUBEPCUTETA
«y6na», CII6TY u K(II)®Y. Craxuposku u npaktuka B OWAU
npousk 520 CTyIEHTOB U3 YHUBEPCHTETOB rocynapcts-uieHos OUN.

B nByx aranax onnaiin-nporpaMmel INTEREST npunumanu yua-
ctre 85 CTYHEHTOB U acnupaHToB U3 benopyccun, Bpasuanu, BoetHa-
Mma, ['epmanuu, Erunta, Muaunu, Ky6e, Mekcuku, Pymbinuu, Poccun,
Typuuu, ¥Ysbekucrana, IIseunn. [Iporpamma BkJtOUaeT AUCTAHLHMOH-
HO€ BBINIOJIHEHHE HAyYHBIX MPOEKTOB, JIEKLWH U IKCKYPCHH B OHJAHH-
tdhopmare.

B 2024 r. B 3umHeil u sertHel ceccusix nporpammbl START
(STudent Advanced Research Training at JINR) 88 npencraBureneii
Apwmenun, Benopycenu, Bonusuu, Erunrta, Munuu, Kasaxcrana, Kyosi,
Mexkcuku, Poccun, Cepbun, Ysdekucrana u IOAP ouyHo BbIMOJHSIN
HCCJIel0BaTeNbCKHe TIPOEKTHI 0 PyKOBOACTBOM coTpynHukoB OMAU
B TeyeHHe 6—8 HeleJlb.

B tpex srtanax oyno#t MexayHaponHo#l mpakTuku 2024 r. yyact-
BoBasmu 74 cryneHta u3 Apmennu, Besnopyccuu, Brernama, Erunta,
Kasaxcrana, Mekcuku, Cepoun, KOAP.

B 2024 r. yyacTHMKaMu HayuHBIX IKOJ 15 yuuteneid B OWNSAU
cTanu 53 mpernonaBaTesis U3 Pa3IMIHBIX pPernoHOB Pd.

B MexayHaponHOH CTaKHpOBKe JJIi PYKOBOAWTeJeH HayKu H
ecTecTBeHHO-Hay4yHoro obpasoBanus (JEMS-24) yuactBoBanu 18 py-
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KOBOIMTEJeH Pa3JUUHBIX YPOBHEH W KOOPAMHATOPHI MO COTPYAHHUE-
cTBY 13 bBenopyccun, Poccun, ¥Ysbekucrana.

Pacmmpusnace mnaprHepckas ceTb HMH(OPMALMOHHBIX LEHTPOB
OUAN — otkpelics wuHpopmanuoHHbid ueHTp B iThemba LABS
(IOAP).

[TpoBeneHa mKona-MHTEHCHUB 110 (DU3UKE KBAPK-TJIFOOHHOH MaTepuu
nns 30 cryneHtoB 1-4-x KypcoB u3 By3oB P® — nns moaroToBkH
K 3KCIIepUMeHTaM [0 NpoBepke (hyHAaMeHTaJbHBIX OCHOB KBaHTOBOH
XPOMOIMHAMHKH Ha yCTAHOBKe KJjacca MeracaiieHc — aJpOHHOM KOJI-
naipepe NICA.

YHII yuacTBoBasn B opraHuM3alud U NpoBeldeHUU Bcepoccuiickoro
¢pectuBans NAUKA 0+, xapeepHbix Mmeponpustuii B MI'Y, MHUDU,
M®TH, sapmapku tpynoyctpoiictBa «Padora Poccuu. Bpems Bosmox-
HocTell» B O3 «[lybHa», macrepckoil ¢pusuku «105-i snemeHT» B
pamkax JleTHel MIKOJBI.

B pamkax mnpodopueHTauUMH IS LIKOJbHUKOB OBbIIH OPTaHH30-
BaHbl: TPAaIULHUOHHBIH (ecTuBadb Hayku «IHM ¢usnku» B [lyOHe,
36-1 MexnyHapoiHasi KOMIIbIOTepHAs 1LIK0Ja, 4-51 Hay4Has LIKoJa AJs
cnywareseil IkonbHOro yHHBepcuTeTa nmpu AKajeMHH HayuHbBIX HC-
ClefloBaHUH W TexHosoruil Erunra, TpexaHeBHAash Hay4HO-HHKEHepHAs
IIKOJIa-UHTEHCUB JIJIS1 CTAPLIEKJIaCCHUKOB U3 TOMCKA, OTKPBITBIH peru-
OHaJIbHBIH TypHHUP Mo poboToTexHuKe CyberDubna-2024, TexHuueckui
xakaToH «[ly6Ha-2024», nekrtopuit Y HLL, ouHble U oHIAHH-JIEKIHU H
skckypeuu anst uHpouentpos [ABDY, Kaml'y, TITY, COI'Y, CADY, a
TaKKe JJI TPYMI LIKOJbHHKOB.

HsznatensctBoMm «[IpocBelieHre» BbIMyIIeH yueOHO-MeTOAUYECKUN
KOMIIJIEKC 10 (PU3UKe A/ IKONbHUKOB «DPusnka 7-9. MHxkeHepsl 6y-
OYLIEro», CO3NAaHHBIN aBTOPCKUM KosneKTHBoM ¥ HLI. Y4yeGHUK BKIO-
YyeH B (pelepasibHBIN TepeueHb y4eOHHKOB TpHKazoM MuHHCTEPCTBA
npocsenienuss PP.



THEORETICAL PHYSICS

Using first-principle numerical simulations, a new spatially
inhomogeneous phase in rigidly rotating N. = 3 gluon plasma was
found. This mixed phase simultaneously possesses both confining and
deconfining phases in thermal equilibrium. Unexpectedly, the local
critical temperature of the phase transition at the rotation axis does
not depend on the angular frequency within a few percent accuracy.
An analytic continuation of the results to the domain of real angular
frequencies indicates a profound breaking of the Tolman-Ehrenfest
law in the vicinity of the phase transition, with the confining
(deconfining) phase appearing far (near) the rotation axis.
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Top: The distribution of the local Polyakov loop in the x,y plane for

lattice of size 5 x 30 x 1812 with open boundary conditions at the fixed on-

axis temperature T'= 0.95T, and different imaginary angular frequencies.

Bottom: The Polyakov loop at the x axis. The vertical lines mark the phase

boundaries. The violet (blue) data points correspond to periodic (open)
boundary conditions

e Braguta V. V., Chernodub M. N., Roenko A. A. New Mixed Inhomo-
geneous Phase in Vortical Gluon Plasma: First-Principle Results from
Rotating SU(3) Lattice Gauge Theory // Phys. Lett. B. 2024. V.855.
P. 138783; https://doi.org/10.1016/j.physletb.2024.138783.
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Fusion reactions of light nuclei at extremely low energies (relative
to the corresponding Coulomb barrier) are of fundamental importance
in astrophysics. The cross sections of these reactions determine key
stages in the evolution of massive stars, exert a significant influence
on explosive astrophysical processes and the abundance distribution
of elements in the Universe. Studies within the Extended Quantum
Diffusion approach have revealed the presence of a maximum in
the structure of the astrophysical S-factor for such reactions. Using
key astrophysical reactions like '>13C + 1213C as an example, a
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The calculated astrophysical S-factor (a) and fusion excitation function (b)
for the '2C + '2C reaction
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pronounced energy dependence of the S-factor at low energies was
demonstrated. The presence of a maximum and the pronounced
energy dependence of the S-factor indicate a significant suppression
of the fusion cross section for these reactions, which, in turn, leads
to a substantial reduction in thermonuclear reaction rates.

e Sargsyan V. V., Adamian G.G., Antonenko N.V. Astrophysical
S-Factors for Complete Fusion Reactions '>13C 4 213C // Eur.
Phys. J. A. 2024. V.60. P.180; https://doi.org/10.1140/epja/
$10050-024-01406-3.

The topological superconductors with Majorana zero modes
are of fundamental scientific importance due to their proposed
application in topologically protected quantum computing. Among
various proposed systems, the heterostructure where one-dimensional
semiconducting nanowire is placed on top of a conventional
(s-wave) superconductor has been widely studied, both theoretically
and experimentally. Presence of the magnetic field and Rashba
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a-c) Dependence of trivial and topological phase on the angle of the
rotation of the spin through neighboring sites (#). d) The condition
|u|/t < 2cos(0/2) determining the topological phase
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spin-orbit coupling are the two imperative conditions for the
emergence of Majorana zero modes in these heterostructures;
however, these conditions also impose severe restrictions on
material choice and miniaturization of the heterostructure. To tackle
this outstanding problem, a heterostructure has been proposed
where one-dimensional nanowire with strong e—e correlation is
placed over an unconventional (extended s-wave) superconductor.
It has been shown that Majorana zero modes can emerge even
without the magnetic field and Rashba spin-orbit coupling in
the proposed system. The strong e—e correlation effectively
replaces the Zeeman field and exchange magnetic field which
were imperative in the approaches based on mean-field treatments.
Several schemes of heterostructures were proposed to experimentally
realize the investigated system. There have been indirect proofs
available experimentally that support the validity of the model and
fidelity of the applied mathematical approach to treat strong e—e
correlation.

e Kesharpu K.K., Kochetov E.A., Ferraz A. Proposal for Realizing
Majorana Fermions without External Magnetic Field in Strongly
Correlated Nanowires // Phys. Rev. B. 2024. V.109. P.115140;
https://doi.org/10.1103/PhysRevB.109.115140.

Gravitational shockwaves are geometries where components of the
transverse curvature have abrupt behaviour across null hypersurfaces,
which are fronts of the waves. In order to describe the effect
of a gravitational shockwave on field systems, a general approach
is developed, which is applicable to fields of different spins. The
perturbations caused by a shockwave are found as solutions to
characteristic Cauchy problem with initial data on the wave front
determined by a supertranslation of ingoing fields. New physical
effects are predicted, such as radiation of electromagnetic and
gravitational waves due to the interaction of point charges or
masses with a gravitational shockwave, the occurrence of secondary
shockwaves in the field systems themselves, and a number of other
effects. The approach is applicable to gravitational shockwaves of
a general class including geometries sourced by null particles, null
cosmic strings, and null branes.

e Fursaev D. V., Davydov E. A., Pirozhenko I. G., Tainov V. A. Pertur-
bations of Classical Fields by Gravitational Shockwaves // J. High
Energy Phys. 2024. V.11. P.039.
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EXPERIMENTAL PHYSICS

Particle Physics

After the completion of the 2024 Baikal Winter Expedition,
the number of detecting optical modules in the Baikal-GVD Deep-
Underwater Neutrino Telescope exceeded 4100, and its effective
volume for detecting events from high-energy neutrinos (over
100 TeV) is now more than 0.6 km?.

The analysis of cascade events registered by the detector in the
2018-2023 configurations allowed us to conclude that the flux of
galactic neutrinos with an energy of above 200 TeV is considerably
higher than predicted by the current models. This Baikal-GVD result
is confirmed by the analysis of the open-access IceCube data with
an energy of above 200 TeV. The combined analysis of these two
experiments indicates the relevance of elaborating new concepts of
the origins of cosmic rays in our Galaxy and their distribution and
requires more precise experimental measurements.
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Distribution of Baikal-GVD cascade events with the energy of above 200 TeV
in the galactic latitude (module of |b| value in degrees): observable (red
histogram) and expected ones (shaded)

e Allakhverdyan V. A., Avrorin A. D., Avrorin A. V., Aynutdinov V. M.
et al. (Baikal-GVD Collab.), Kovalev Y.Y., Plavin A.V.,
Semikoz D. V., Troitsky S. V. Probing the Galactic Neutrino Flux at
Neutrino Energies above 200 TeV with the Baikal Gigaton Volume
Detector. arXiv:2411.05608 [astro-ph.HE], 2024.
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Two experiments are being conducted at the Kalinin NPP to study
the fundamental properties of neutrinos: »GeN and DANSS.

New constraints on the coherent reactor antineutrino—nucleus
scattering effect were obtained in the ¥vGeN experiment in 2024. The
limits exceed the number of expected events by 4.3 and 1.4, depending
on the chosen quenching model of nuclear recoils. Additional
investigations of the background conditions were performed, and a
new muon telescope for cosmic muon fluxes was created. The data
taking continues.

In 2024, the DANSS experiment achieved record statistics of
7.7 million registered antineutrino events from reactor No.4, which
allowed us to obtain new constraints on the parameters of oscillations
into sterile neutrinos. The operation of polystyrene scintillation cells
of the detector for 6.5 years of measurements was also analyzed.
The determined degradation of the light output is (0.55 + 0.05)% per
year, which is noticeably lower than in similar experiments. Also, the
light attenuation length in the spectroscopic waveguides is seen to
be reduced by (0.26 +0.04)% per year.

e Belov V. et al. (vGeN Collab.). New Constraints on Coherent Elastic
Neutrino—Nucleus Scattering by the #vGeN Experiment // Chin. Phys.
C. 2024 (submitted).

o Alekseev 1. G. et al. The DANSS Experiment: Recent Results and
Perspective // Bull. Lebedev Phys. Inst. 2024. V.51. P.8-15.

e Alekseev I. G. et al. Study of Polysterene Based Scintillator Ageing
in the DANSS Experiment // J. Instrum. 2024. V. 19. P.04031.

In 2024, the first joint data analysis of the NOvA (USA) and
T2K (Japan) accelerator neutrino experiments was presented, with
JINR playing an active role in its preparation. Until now, no neutrino
experiment has ever performed a full-fledged (from a statistical
point of view) joint data analysis with another experiment of the
same design. The thus obtained values of the neutrino oscillation
parameters are more accurate than the individual results of each of
the experiments.

e Vallari Z., Atkin E. https://indico.fnal.gov/event/62062/,
https://kds.kek.jp/event/49811/.

e Kolupaeva L. NOvA and NOvA 4 T2K Results.
https://agenda.infn.it/event/39753/contributions/233599/.
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In the JUNO international experiment (China) with reactor
electron antineutrinos aimed at determination of neutrino mass
ordering and high-precision measurement of neutrino oscillation
parameters, the construction of the central detector (with a diameter
of 35 m) has been completed. Electronics (18000 photomultipliers)
assembly is also completed. The new estimation of the JUNO
sensitivity to neutrino mass ordering is obtained, considering the
most accurate and relevant characteristics of the detector: JUNO will
reach 30 within 7 years of data taking.

e JUNO Collab. Potential to Identify the Neutrino Mass Ordering
with Reactor Antineutrinos in JUNO // Chin. Phys. C (accepted);
d0i:10.1088/1674-1137/ad7f3e.

In the NA64 experiment at CERN SPS in 2024, 5.2 - 10'! e~
events were collected in the electron beam at an energy of 100 GeV
and 2.3- 100 et events at 70 GeV in the muon channel at an
energy of 160 GeV; the detector registered 2.5- 10! events. The total
statistics for electrons was 2 - 10'%, and for muons ~4.5 - 10!! eot.
The first analysis of muon data was carried out, the results of the
search for light dark matter were published and constraints were
established on the explanation of the (9—2), anomaly by the existence
of the Z’ boson.

o Andreev Yu. et al. First Results in the Search for Dark Sectors at
NA64 with the CERN SPS High Energy Muon Beam // Phys. Rev.
Lett. 2024. V. 132. P.211803.

The JINR group in the CMS experiment (LHC) has participated
in the search for dark matter (DM) particles at 13 TeV with Z°
and missing transverse energy in the final state. The most stringent
upper limits on the cross section of DM-nucleon interactions were
set combining other channels.

e Hayrapetyan A. et al. (CMS Collab.). Development of the CMS
Detector for the CERN LHC Run 3 // J. Instrum. 2024. V.19.
P. 05064.

e Hayrapetyan A. et al. (CMS Collab.). Performance of CMS Muon
Reconstruction from Proton-Proton to Heavy Ion Collisions //
J. Instrum. 2024. V. 19. P.09012.

33



zzo (9102) 70 dVOr
(#2) @qnpad1 —

T0ETST (L102) 8TT 19T a9y "s&yq
09-001d —

8 (L102) 06 "sA&yd “3redonysy
0SSVOId —

1O %06 UoIsNX2 passesqo I/Ad

¢¢1 (120T) 11 dHHI
(193 28T) A /€ + INA =%

720 (6102) 50 JHHI
(193 6°6€) & + WA =

€T (T202) 18 O °r s&yq -my
(1-9F L81) 1Z + WA —

€€0 (020%) S0 dAHL

(a5 L€7) wOa

T08T0% (870g) 02T 10T Ay 's&uJ
(1 9§ L°61) 10(tp posSeyq —

sFFaeT (0202) G08 g 11T "sAud
(1-93 ¢'81) [ ¥ST + Pt —

L00ZTT (6T02) 00T A “A9Y "sAUJ

(1-93 L) olip pajsoog

0T =" ‘gz0="0

SN ORI PO I0)I0A-RIXY

TD %06 UOISN[IXd PaAIasqo SIND

€

AdD ‘Ndw ssewr

0T

z0T

Iojyenr yre(]

0T

LI LS L L

e

uripid SIND

~
™

o
—

U0 ‘“m'om’]“c[[%ﬂ uo yruar zoddn D) %06

34



paJapisuod st ('] = WA6 pue ¢g'0 = °6 s3uidnod ypm W oBJIQ Y} Jo 9SBD 9y "Siojerpaul (g) 103094
pue (v) 10}09A-[BIXE U}0q 10} SI IN0JUOd QWD dY "SUOI}OBIdIUI UOS[INU—\ (] JO UOI}IIS $S01d 3y} uo sywi| Jaddn

08120 (€20%) 0ET 10T A0y 'sAyq
ILy-Xepued —

200TF0 (€20T) TET 19071 "A9Y "sAYJ 100£90 (£20z) LOT A “A9Y "sAUq

71 — 05-opISireq@ —
€00TF0 (£20T) TET 19977 "AY "sAYJ 200z0T (610Z) 00T  “A0Y "SAUJ
IUNONAX — I-1SSTYD —

1D %06 UOISN[OXa pPartasqo ([

€91 (150g) 11 dHHI
(1-aF L€T) A /€ + WA
720 (6102) ¢0 JHHC

4

A0 Ny ssewr 199yeT IR

35

¢0T 701 0T T =3
(19 6'98) & + N == AL e e e mwwoﬁ I
e1 (1202) 18 O r "skud ~mg 3 w0l o
(L Le1) iz + wa — B Jor-OT
££0 (0202) S0 dAHL : 10T 5
(1. L€T) 10 £ 30 g
10810 (ST0Z) 02T 10T A0y “SAUJ e ._..“m#mH =
(1-q7 L°6T) NP posfeyqg — & Fid ow =
) <k E 21701 o
SFPEET (0202) 908 € “WoT *S41d LA i s 01 ©
(f @ e'sr) fgst + 1M — : §50 01 S
L00ZTT (6T0T) 00T "0y "s&qq E /W Hge 0T m
(1@ L2) WMp passoog i.012
0T =" ‘ez =6 i 0001 £
SN ORII( CPOUT 103997 e —— e [~ e 0T m

TD %06 UOISN[IXe PaAIasqo SIAD

Axreurmpid SIND



Low-Energy Heavy-Ion Physics

An experiment on the synthesis of the isotopes of element 116
in the 59Ti 4 242Pu reaction was conducted for the first time at the
Superheavy Element Factory accelerator complex. The experiment
was aimed at searching for an optimal reaction for synthesizing
new superheavy elements 119 and 120. The reaction cross section
was measured at two projectile energies. In addition, a new isotope
of element 116, ?%°Lv, was registered. The experimental data are
processed.
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Cross sections for the production of elements with Z = 102—118 in

#8Ca-induced reactions (red squares). Preliminary data obtained in reactions

with %Cr (a blue triangle) and °°Ti (a green circle) are shown for
element 116

e Oganessian Yu. Ts. // Eur. Phys. J. A. 2024. Topical Collection:
Heavy and Super-Heavy Nuclei and Elements: Production and
Properties (to be published).

The characteristics of multinucleon transfer (MNT) reaction
products were measured for the 3Xe 4 238U and 2%Bi 4 23U
reactions. MNT reactions have over the past years been considered
as a promising tool for synthesizing new heavy nuclei not accessible
with other techniques. The properties of both the survived reaction
products (PLFs in the figure) and the fragments as products of the
sequential fission of heavy MNT fragments (SFFs) were studied. The
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Mass and energy distributions of MNT fragments formed in the 136Xe + 238U
reaction, registered at an angle of 30° at a beam energy of 1.11 GeV

heaviest survived fragments in the '3Xe + 233U reaction were the

isotopes of Es-Fm with a mass of 255 a.m.u. and a cross section of
about 2 ub.

e Kozulin E. M., Knyazheva G. N., Karpov A. V. et al. // Phys. Rev.
C. 2024. V.109. P.034616.

The structure of partially stabilized ZrOs irradiated by swift heavy
ions was studied using the high-resolution transmission electron
microscopy, X-ray diffraction, and the Raman spectroscopy. The
analysis showed an effect typical of fission fragments: the ¢t — ¢”
phase transition from a stable tetragonal ¢ phase into a metastable
t" phase. The crystalline ¢ phase was found to be more radiation
resistant as compared to the initial structure. In this regard, ZrO,
is one of the most promising materials in cutting-edge nuclear
engineering.

e Kirilkin N.S., Vershinina T.N., O’Connell J. H., Rymzhanov R. A.,
Skuratov V. A., Boltueva V.A., Ghyngazov S.A. Exploring
Metastable Phase Formation: Swift Heavy lon Effects on Partially
Stabilized Zirconia // J. Nucl. Mater. 2024. V.602. P.155369;
https://doi.org/10.1016/j.jnucmat.2024.155369.
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Novel functional composites are developed based on track
membranes, a porous material manufactured by irradiation of polymer
films with swift heavy-ion beams at accelerator facilities followed
by physicochemical treatment. A technique was developed for
immobilizing the damage suppressor protein (Dsup) of the tardigrade
Ramazzottius varieornatus, one of the extremophilic organisms,
onto the surface of membranes. The fabricated composite membrane
is capable of extracting DNA from solutions at extremely low
concentrations and retaining it on the surface of the material. The
ability of the novel material to extract extracellular DNA from large
volumes of solutions with microscopic concentrations of nucleic acids
opens up new possibilities in molecular biology, biotechnology, and
ecological monitoring.
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Adsorption of plasmid DNA on unmodified track-etched membranes (TM),
on modified membrane with amino groups (TMmedified), and on TM
functionalized with the Dsup protein via a covalent binding mechanism

(TMnodified-Dsup)

o Zarubin M., Andreev E., Kravchenko E., Pinaeva U., Nechaev A.,
Apel P. Developing Tardigrade-Inspired Material: Track Membranes
Functionalized with Dsup Protein for Cell-Free DNA Isolation //
Biotechnol. Prog. 2024. V.40. P.e3478; doi:10.1002/btpr.3478.

Neutron Nuclear Physics

The properties of ~ radiation emitted by reaction products caused
by 14 MeV neutrons on light and medium nuclei were studied.
The obtained data on differential cross sections (do/df2) of y-quanta
radiation are important for fundamental (model testing, obtaining data
on the nuclear structure) and applied purposes (creation of elemental
analysis setups based on DT generators). The results for C, O, Si, S,
Ti, P, Cr were reported at conferences and published in 2024.
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Angular distribution of 4 quanta emitted by the 3°Si nucleus produced in the

3P (n,d) reaction in two most intense transitions. Measured for the first
time

e Grozdanov D.N., Fedorov N.A., Dabylova S.B., Kopatch Yu.N.,
Ruskov I.N., Skoy V.R., Tretyakova T.Yu., Hramco C., Khar-
lamov P.I, Pampushik G.V., Filonchik P.G., Andreev A.V.
Measurement of Yields and Angular Distributions of v Quanta from
the Interaction of 14.1 MeV Neutrons with Oxygen, Phosphorus, and
Sulfur // Chin. Phys. C. 2024. V.48. P.034003.

As part of the research on the possibility of creating high-flux
sources of cold and very cold neutrons, as demonstrated in the
figure (see p.40), it was shown that fluorine-intercalated graphites
can be used as effective reflectors of cold neutrons with wavelengths
of 0.2-18 nm. For this purpose, a dedicated diffractometer was
constructed, and a series of measurements of double differential
neutron scattering cross sections on graphites using a PF1B beam
were carried out at the Institut Laue-Langevin (France).

e Nesvizhevsky V., Henry K., Dauga L., Clavier B., Le Floch S.,
Lychagin E., Muzychka A., Nezvanov A., Pischedda V., Teander C.,
Turlybekuly K., Radescuh S., Vigolo B., Cahen S., Hérold C.,
Ghanbaja J., Zhernenkouv K., Dubois M. Poly(Dicarbon Monofluoride)
(CoF),, Bridges the Neutron Reflectivity Gap // Carbon. 2024. V. 227.
P. 119249; https://doi.org/10.1016/j.carbon.2024.119249.

An algorithm for numerically solving the nonstationary Schré-
dinger equation of the tenth order of accuracy has been constructed,
requiring two times fewer mathematical operations compared to the
classical Lee-Trotter-Suzuki formula, which allows reducing the
overall calculation time. The new approach will allow numerical study
of more complex modern nonstationary quantum systems in neutron
optics, requiring high spatial resolution and simultaneously a large
studied spatial region.
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e Zakharov M. A. Tenth-Order Accurate Numerical Method for Solving
the Time-Dependent Schrédinger Equation // Comp. Math. Math.
Phys. 2024. V. 64. P.248;
https://doi.org/10.1134/50965542524020131.

A number of analytical techniques were applied to determine
the content of radionuclides and potentially toxic elements in soils
collected on Novaya Zemlya. Average content of radionuclides (>*°Ra,
232Tp, 40K, 235U, and '%7Cs) and metals (Zn, Cu, Pb, Cd, Ni, and
Cr) at some sites exceeded the background levels. The main sources
of pollutants include oil extraction, geological rocks, bird colonies,
and atmospheric precipitation. Potential risks of Ni and Fe for human
health were identified.

e Yushin N., Jakhu R., Chaligava O., Grozdov D., Zinicovscaia I.
Evaluation of the Potentially Toxic Elements and Radionuclides in the
Soil Sample of Novaya Zemlya in the Arctic Circle // Environ. Pollut.
2024. V.361. P. 124871; https://doi.org/10.1016/j.envpol.2024.124871.
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The main sources of metals and radionuclides in soils collected on Novaya
Zemlya

Condensed Matter Physics

One of the ways to improve the properties of materials for
sodium-ion batteries is to delete water from the structure. The
effect of dehydration of the PW material (via preheating of the
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Structure of sodium hexacyanoferrate (PW) (a), X-ray diffraction patterns of
PW sample after preheating, measured during cycling process (b), capacity
of PW electrodes at various cycling rates (c)
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PW electrode) on the structural phase transitions in the material
during its sodiation/desodiation in discharge/charge processes and
on its electrochemical properties was investigated using X-ray and
neutron diffraction (the figure). Preheating of the electrode promotes
a formation of the dehydrated rhombohedral d-R phase in the
sequence of the phase transitions in the material. A fragmentation
of micron size particles of initial PW material to the size of an
order of hundreds of nanometers caused by mechanical milling leads
to more effective material dehydration during preheating and, as a
consequence, to larger capacity at high electrochemical cycling rates
and less pronounced capacity loss during long-time cycling.

e Samoylova N.Yu., Bobrikov 1. A., Razanau I, Sumnikov S.V.,
Vasin R.N., Korneeva E.A., Ponomareva O.Yu., Novikau U.
Peculiarities of Charge-Discharge Processes in Prussian White
Electrodes with Different Level of Dehydration // J. Alloys Compd.
2024. V.983. P. 173849.

Lipid—protein interactions play an important role in maintaining
the integrity and functionality of the cell membrane. Understanding
the mechanism of interaction of the AS peptide with cells is crucial
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for the development of methods for early diagnosis and prevention of
various neurodegenerative diseases. To this end, a detailed analysis is
presented of the conformational dynamics of peptide A542 in water,
liposomes, and lipodiscs, which mimic the membrane system, using
Raman spectroscopy and computer modelling techniques.

The results obtained show that the secondary structure of A342
in liposomes is dominated by the alpha-helix conformation, which
remains stable over time. At the same time, it was found that the
lipodisc environment induces the transformation of the secondary
structure of the same peptide into a [-turn/random coil (the
figure). The Raman spectroscopy results were confirmed by molecular
dynamics and density functional theory modelling.

e Mamatkulov K., Zavatski S., Arynbek Ye., Esawii H.A., Bur-
ko A., Bandarenka H., Arzumanyan G. Conformational Analysis of
Lipid Membrane Mimetics Modified with Ag42 Peptide by Raman
Spectroscopy and Computer Simulations // J. Biomol. Struct. Dyn.
2024. V. 23; https://doi.org/10.1080/07391102.2024.2330706.

ACCELERATOR TOPICS

During a visit to JINR in June 2024, President of the Russian
Federation V.Putin launched the technological start of the NICA
Accelerator Complex, the injector part of which had been launched
earlier and demonstrated stable operation.

The magnets of the NICA collider are assembled into a single ring
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Testing of the power supplies of the superconducting magnetic
system of the collider, created at VBLHEP JINR using a unique
technology, has begun. It includes 80 dual-aperture dipole, 86 quadru-
pole and more than 100 corrective magnets.

e http://www.kremlin.ru/events/president/news/74273.

RADIATION AND RADIOBIOLOGICAL RESEARCH

The modifying effect of 1-3-D-arabinofuranosylcytosine (AraC) on
the induction and growth of solid tumors in mice was studied for
proton irradiation of Ehrlich ascites carcinoma in vivo and ex vivo.
A decrease in the tumor growth rate after proton irradiation in the
presence of AraC has been observed both in vivo and ex vivo. It
has been established that the number of DNA double-strand breaks
(DSBs) formed in the presence of the modifier increases both after
ex vivo and in vivo irradiation, the number of DNA DSBs in ascites
carcinoma cells being significantly higher after exposure in vivo
than after exposure ex vivo. The most pronounced antitumor effects
of AraC in combination with proton radiation were revealed for
irradiation of ascites cells ex vivo. This may indicate a difference in
the effect of AraC on cells irradiated in vivo and ex vivo — both at
the stage of primary oncogenesis and during the development of the
formed neoplasm.
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Growth dynamics of solid Ehrlich ascites carcinoma after implantation of

irradiated cells ex vivo (a) and proton irradiation in vivo (b) at a dose of

10 Gy and combined exposure with AraC. * — p < 0.05 compared with
10 Gy of protons

e Belyakova T. A., Rozanova O. M., Smirnova E. N., Strelnikova N. S.,
Krasavin E. A., Boreiko A. V. Modifying Effect of 1-8-D-Arabinofu-
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ranosylcytosine on Solid Tumor Growth in Mice upon Proton
Irradiation of Ehrlich Carcinoma Cells In Vivo and Ex Vivo // Part.
Nucl., Lett. 2025. V.22, No.2(259) (in Russian) (in press).

e Belyakova T. A., Rozanova O. M., Smirnova E. N., Strelnikova N. S.,
Krasavin E. A., Boreiko A.V. Modifying Effect of AraC on Solid
Tumor Growth in Mice upon Proton Irradiation of Ehrlich Carcinoma
Cells In Vivo and Ex Vivo // Proc. of the Conf. “Current Problems in
Radiation Biology. Modification of Radiation-Induced Effects”, 2024.
P.51-53 (in Russian).

The monograph “Astrobiology” has been published, which is
the first attempt to summarize the accumulated astrobiological
knowledge. The book is authored by specialists from different
countries and fields of science. It presents the history of the
development of views on the origin of life and the stages of the
development of astrobiology as a science, describes the facts and
models on which these concepts are based, and outlines a range of
unresolved issues and promising areas of research.

e Afanasyeva A.N., Alekseev A.QO., Alekseeva T.V. Fronta-
syeva M.V., Hoover R.B., Kapralov M.I, Rivkina E. M.,
Rozanov A.Yu., Ryumin A.K., Samylina O.S., Saprykin E.A.,
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Simakov M. B., Snytnikov V.N., Tselmovich V.A. Astrobiology /
Eds. A. Yu. Rozanov, E. A. Saprykin. Dubna, 2024. 199 p.

INFORMATION TECHNOLOGY AND COMPUTER PHYSICS

In 2024, the successful operation and development of the JINR
Multifunctional Information and Computing Complex continued. The
creation of an Accelerator Complex at JINR within the NICA
megascience project and experimental facilities on it entailed the
extension of the functions of the JINR grid sites with the introduction
of their resources in the system for modeling, processing and storing
data from the BM@N, MPD and SPD experiments. The tape data
storage capacity was increased from 50 to 90 PB. The JINR Tier-1
site is ranked first among Tier-1 world centres for the LHC CMS
experiment in terms of the CPU time for data processed. The JINR
Tier-2 output is the highest in the Russian grid segment (RDIG).
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Distribution by the normalized CPU load time in HS23 hours within 2024
for Tier-1 sites for the CMS experiment (a) and Tier-2 sites comprising the
RDIG consortium ()

e Baginyan A., Balandin A., Dolbilov A., Golunov A., Gromova N.,
Kashunin I, Korenkov V., Mitsyn V., Pelevanyuk I, Shmatov S.,
Strizh T., Trofimov V., Vorontsov A., Voytishin N. JINR Grid
Infrastructure: Status and Plans // Phys. Part. Nucl. 2024. V.55,
No. 3. P. 355-359; https://doi.org/10.1134/S1063779624030079.
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To perform computing related to data mass production and
processing within the experiments of the NICA megascience project,
a distributed environment based on the DIRAC Interware platform,
integrating the JINR computing infrastructure, was created. Thirty-
six data mass production campaigns and 10 modeled data analysis
campaigns within the MPD experiment were carried out on the
resources of this environment. The total amount of the generated
data is 1.6 PB. The BM@N collaboration also employs the created
infrastructure for processing experimental data coming from the
detector. To date, over 30 campaigns to process data of various
volumes have been completed, the total number of processed events
is close to 650 million.

o Gertsenberger K. V., Pelevanyuk I.S. BM@N Run 8 Data Processing
on a Distributed Infrastructure with DIRAC // Phys. Part. Nucl. Lett.
2024. V.21. P.778-781;
https://doi.org/10.1134/S1547477124701334.

e Pelevanyuk I.S. MLIT Resources and Services for the MPD
Experiment // XIV Collab. Meeting of the MPD Experiment at
NICA, Dubna, Russia, 14-16 Oct. 2024;
https://indico.jinr.ru/event/4806/contributions/27989/.

A prototype of a data processing and analysis system was deployed
for the SPD experiment. In 2024, Monte Carlo simulation tasks
were processed on the platform: 200 million events with a volume of
100 TB were generated. Together with DLNP colleagues, a testbed
for developing and debugging the components of the data acquisition
system of the SPD facility was created and put into operation.

e SPD Collab. Technical Design Report of the Spin Physics Detector
at NICA. arXiv:2404.08317.

e Petrosyan A., Oleynik D., Zhemchugov A., Kiryanov A. SPD
Offline Computing System // Phys. Part. Nucl. 2024. V.55, No.3.
P.450-452.

Within the Mathematical Engineering book series, Springer
Nature Switzerland published a monograph “New Developments
of Newton-Type Iterations for Solving Nonlinear Problems”. The
monograph contains main results developed at MLIT JINR and
the National University of Mongolia. The book explores higher-
order iterations for nonlinear equations and their systems, and
their applications in linear algebra and some nonlinear problems of
theoretical physics.
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e Zhanlav T., Chuluunbaatar O. New Developments of Newton-
Type Iterations for Solving Nonlinear Problems. Cham: Springer,
2024. XIV. 281 p. Electronic book (Mathematical Engineering);
https://doi.org/10.1007/978-3-031-63361-4.

A quantum computing polygon was deployed on the resources
of the ML/DL/HPC ecosystem of the HybriLIT heterogeneous
platform, providing computations using libraries that support parallel
computing on both central processors and graphics accelerators. The
heterogeneous structure of the platiorm allows for quick changes in
the characteristics of the polygon, adjusting it to the requirements of
user tasks, adding servers with necessary computing components, in
terms of central processors and graphics accelerators.

e Belyakov D., Bogolubskaya A., Zuev M., Palii Yu., Podgainy D.,
Streltsova 0., Yanovich D. Quantum Computing Polygon on
the HybriLIT Heterogeneous Platform // Proc. of the XIV
All-Russian Conf. with International Participation “Information and

Telecommunication Technologies and Mathematical Modeling of
High-Tech Systems”. M.: RUDN, 2024. P. 303-309.

e Anikina A., Belyakov D., Bezhanyan D., Kirakosyan M., Koko-
rev A., Lyubimova M., Matveev M., Podgainy D., Rakhmonova A.,
Shadmehri S., Streltsova O., Torosyan Sh., Valya M., Zuev M.
Capabilities of the Software and Information Environment of the
HybriLIT Heterogeneous Computing Platform for JINR Tasks //
Proc. of the XXVII Intern. Sci. Coni. “Distributed Computer and
Communication Networks: Control, Computation, Communications”,
Moscow, Russia, 2024. P.244-249.

EDUCATIONAL ACTIVITIES

In 2024, academic programmes were organized for students at
the JINR-based departments of MSU, MEPhI, MIPT, Dubna State
University, SPbSU, and K(P)FU. A total of 520 students from
universities of the JINR Member States completed their internships
and practical trainings at JINR.

Eighty-five students and postgraduates from Belarus, Brazil,
Cuba, Egypt, Germany, India, Mexico, Romania, Russia, Sweden,
Turkey, Uzbekistan, and Vietnam participated in winter and summer
Waves of the INTEREST online programme. The programme includes
remote work on scientific projects, lectures, and online excursions.

In 2024, 88 students from Armenia, Belarus, Bolivia, Cuba,
Egypt, India, Kazakhstan, Mexico, Russia, Serbia, South Africa, and
Uzbekistan participated in annual JINR programme START (STudent
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Advanced Research Training at JINR). For 6-8 weeks, the students
were conducting onsite research projects under the supervision of
JINR specialists.

Seventy-four students from Armenia, Belarus, Egypt, Kazakhstan,
Mexico, Serbia, South Africa, and Vietnam took part in three stages
of the International Student Practice at JINR held onsite.

In 2024, 53 teachers from various regions of Russia participated
in the Scientific Schools for Teachers organized by JINR.

Eighteen senior managers and cooperation coordinators from
Belarus, Russia, and Uzbekistan took part in JEMS-24 — Inter-
national Internship for Leaders in Science and Science Education.

JINR’s network of partner Information Centres expanded in 2024
with the opening of a new centre at iThemba LABS in South Alrica.

A School on Physics of Quark—Gluon Matter was held for
30 students of 1-4 courses from Russian universities to prepare for
experiments to test the fundamentals of quantum chromodynamics at
the megascience facility — the NICA hadron collider.

The University Centre participated in the organization and
conduct of the All-Russian Science Festival NAUKA O+, career
events at MSU, MEPhI, and MIPT, the employment fair “Work in
Russia. Time of Opportunities” at Dubna Special Economic Zone, and
physics workshop “Element 105” of the Summer School.

Within the framework of career guidance for school students,
several initiatives were organized: Days of Physics — a traditional
science festival held in Dubna, the 36th International Computer
School, the 4th Science School for Students of the Children’s
University of the Egyptian Academy of Scientific Research and
Technology, a three-day scientific and engineering intensive
school for high school students from Tomsk, an open regional
Robotics Tournament “CyberDubna-2024", Technical Hackathon
“Dubna-2024”, UC Lectorium, a series of both online and onsite
lectures and excursions for the Information Centres from FEFU,
KamSU, University of Tomsk, NOSU, NArFU, as well as for groups
of school students.

Publishing House “Prosveshchenie” issued an educational and
methodological complex in physics for schoolchildren titled “Physics
7-9: Engineers of the Future”. This textbook, created by a group of
authors from UC, was included in the federal list of textbooks by the
Ministry of Education of the Russian Federation.
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