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BIJILI ®I3UKU BUCOKUX T'YCTUH EHEPTII

[Tomyk kputnudoi touku (KT) KX]I ta ii monoxxeHHs Ha ¢a3oBii
mlarpaMi € OJHMMH 3 TOJIOBHMX 3aBAaHb CKCICPUMEHTIB 13
PESATUBICTCHKUX 31TKHEHb BaXKUX 10HIB. KOpHCHHUM 1HCTpyMEHTOM Jjis
pO3B’si3aHHA 1i€l TpoOjieMu € aHaii3 (QUuIyKTyaliii O0apiOHHOIO 4YHCIa,
yCepeIHEeHNX 3a aHCaMOJIeM TTO/l].

[IpoananizoBano cucremy, Mo ckiagaetbea 3 400 KiIacuyHUX
HEPEISTUBICTCHKUX YAaCTHUHOK, SIKI B3a€MOJIIOTH 4Yepe3 IMOTEHIlal

Jlennapnaa-/{xounca (JIJI)
vo-se] (2
r r

[TapameTpy © Ta € BHU3HAYaKOTh BIJAMNOBIAHO pO3MIp 00JaCTI
BIJIIITOBXYBaHHS Ta TJIMOWHY MOTEHINANy MPUTITaHHS, BCTAHOBJIIOIOYHU
XapakTepHUN MaciiTad JHOBXUHU Ta €HEPTil cucTeMu. BUBUEHO pIBHAHHSA
crany JIJI 3a nomomororw wmousekynsipHoi guHamiku (MJI). dazosa
niarpaMa MicTUTh (a30BUM Tepexia meprioro poay piauHa-raz 3 KT y
kiaci  yHiBepcainbHOcTi  3D-Ising, posramoBaHy 3a  KpUTHYHOI
temneparypu T, =T, /£=1.321 i ryctuau uncna actuHok f.o° =0.316

(Puc. 1 (3miBa). MoaemtoBanus cuctemu JIJI B pamkax MJI nemoHcTpye
CUJIbHI curHanu ¢gaykryaiii B okoyi KT BHacnigok B3aeMo/1ii YaCTUHOK Y
KOOpAMHATHOMY TipocTopi. OnaHaK peandbHI BHUMIPIOBaHHS Yy (i3uli
BUCOKMX €HEpriii MOKJIUBI JHIIE B IMIYJbCHOMY MpPOCTOpi, A€ Iii
GaykTyarii 3HHMKAOTh Yepe3 BIACYTHICTb B3a€MOJIi YaCTUHOK Y
IMOyJIbCHOMY  mpocTtopi. [0 3amady  JOCHIPKEHO B YMOBax
EKCIIEPUMEHTAIbHUX OOMEXEHb, XapaKTEPHUX ISl 3ITKHEHb Ba)KKUX
10HIB. Y 3ITKHEHHSX Ba)XKHUX 10HIB KOJEKTUBHUN PyX BUKIUKAE KOPEIALIi
MDK KOOpJIMHATaMu Ta IMMOYJIbCAMH YAaCTHHOK I 4ac TiIpOJUHAMIYHO1
cramii esoiromii cuctemu. I1{o0 mocaiauTy 1€, BBOAUMO KOJSKTHBHHUMI
MOTIK Y3/JI0BX OC1 31TKHEHHS B MOJICJIIOBAHHS JUIsl BUBUEHHS (PIIyKTyarii
Yyclia YaCTUHOK B CKIHYEHIM YaCcTHHI IMITYJIbCHOTO MPOCTOPY.

[TpoBeneno MJI moxaemtoBarnst Tpoxu Bumie KT 3a T =1.06T. i 3a

PI3HMX TYCTHH 4Hclia 9acTHHOK (auB. Puc. 1). Po3risHyTO HOpMOBaHY
JUCIIEPCI0 PO3MOJIUTY YHCIIa YACTUHOK, BU3HAUCHY SIK

1 X<Na2cc>_<Nacc>2
l-«a (Noo)
e o= <Nacc>/ Ny, N, urcio yactunok y migcuctemi, Ta Ng=400.

=
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I'papik y mnpaBiii uvactuHi Puc.1l nokazye @ 3a n=0.95n sx

GYHKII0 YaCTKHM YaCTUHOK, YBEJAEHHMX JIO HAIIOTO IMITYJIhCHOIO BiKHA
BUMIpIOBaHHs. Pi3H1 JiHIT IpeACTaBIsAIOTh Pi3HI €HEPrii 31TKHEHHS Mapu
HYKJIOHIB B CHUCTEMI IleHTpa Mac B oauHuIpix ['eB. Mosxna Gauuth, 1o
CUJIBHIIIMKI MOTIK 3a BUIIUX €HEPTriil jomnomarae 30epertv (purykTyariiiHi
CUTHAJIU.
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1. KonsiektuBHMI pyx: be3 KOJEKTUBHOTO TMOTOKY CHUTHaIU
baykTyaiii 3HUKAIOTh B IMIIYJbCHOMY IIPOCTOpi. 3a HAasBHOCTI
MOTOKIB 1[I CHTHAJIM CTalOTh IOMITHUMU B €KCIEPUMEHTAX.

2. BaxxnuBi eHeprii Ta o0JjacTh aereKTyBaHHsi: Hame mocmimxeHHs
noKas3ye, 0 HalKpaluil giarma3oH €Heprii JJis MOIIYKYy KPUTHUYHHUX

Guykryanii cTaHOBUTH Onu3pko /S, ®3—7 IeB, nme pyx e

JIOCTAaTHbO CHJIBHUM, MO0 migTpuMyBaTu (iykryarii. @oykryarii
OCATAIOTh CBOIX MaKCHUMaJIbHUX 3HaueHb 3a « ~ 0.5, ToO0TO KOIIM
JacTKa 3apeecTPOBAHUX YACTHMHOK CTaHOBUTH Oym3bko 50% Bif
IXHBOI 3araJIbHOI KIIBKOCTI.

e Kuznietsov, V.A.; Gorenstein, M.I.; Koch, V.; Vovchenko, V., 2024. Coordinate

versus momentum cuts and effects of collective flow on critical fluctuations.
Phys. Rev. C 110, 015206. doi:10.1103/PhysRevC.110.015206

B pamkax 1HTErpoBHOI TiAPOKIHETHYOI MOJAEII Ta TiApPOJAMHAMIYHOI
MOJeTl, TMO€IHAHOT 31 CTaTUCTUYHUM KojaoMm anponizaiii (LQTH)
JTOCHIIKEHO 3aJIe’KHICTh TMIOH-MOHHUX (PEMTOCKOMIYHUX PaJlyCiB BiJ
MOIEePEYHO1 Macu Mapu B 00JIaCTI HaMOIBIIT HU3BKUX 3HAYCHB III€1 Macu
(< 200 MeB/c) mis ueHTpadbHUX 3ITKHEHb SIep CBUHIIO Ha Bemukomy
aJlpOHHOMY KoJiaiifiepi. BcTaHOBiI€HO, 1m0 B 000X MOJEIAX IOBEIIHKA
pajiiyciB B 00J1acTi HAJHU3bKUX IMITYJIbCIB BIIAXUJISETHCS BiJl CTETICHEBOTO
3aKOHY, XapaKTEPHOI'0 I OLIbII BUCOKHMX 3HA4YCHb IMITYJIbCy. HaToMicTh,
BJIA€ThCSl OMHCATU €AUHOI0 (OPMYJIOI0 3AJIEXKHICTH PaaiyCiB  Bij
NONEPEYHOl1 IIBUJKOCTI Mapy 3a BCIX BIAMOBIJIHMX 3HAYEHb IMITYJIbCY
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napu. He3puuHa moBeiHKA 1S MOHIB 3 HAAHU3BKUMU IMITYJIbCAMHU MOJXKE

CBIIYATH TMPO CBOEPIAHE BIJOKPEMIICHHS IIMX YaCTHHOK BIJ PEIITH

CHCTEMH Ta YTBOPEHHS CBOEPITHOI «IACTKW» IS HaAM SKUX II10HIB.

(FO.M. Cunrokos, B.M. IllanoBan)

e Rzesa, W.; Kornakov, G.; Kisiel, A. R.; Sinyukov, Yu. M.; Shapoval, V. M.,
2024. Femtoscopy analysis of ultrasoft pion trap at energies available at the

CERN Large Hadron Collider. Phys. Rev. C 110, 034904.
https://doi.org/10.1103/PhysRevC.110.034904

Y wMexax 1 Xydra-Benemiano tpuBuMipHOT e(pEKTHBHOI Mojei
nerenb IlonskoBa oOuuciaeHO KopensaumiHi ¢GyHKIT nux mnerenb. Lle
YMOXKJIUBUIO npocmiautu crektp Mac SU(N) Momen 3a HEHYJIbOBOTO
OapioHHOTO  XiMigyHOTO  ToTeHmianmy. CHeKTp Mac  BHUSABISETHCS
KOMIUIEKCHUM, BIH CBIAYMTh MPO EKCIHOHEHIINHUM Cchaja KOpeJsilil,
MOYJIbOBAHUX OCILJTFOBaJIbHUM (bakTOopoM. (O.A. bopucenko,
C.M. Bonomun)

e Borisenko, O.; Chelnokov, V.; Voloshin, S., 2024. The Polyakov loop models in
the large N limit: Correlation function and screening masses. Phys. Rev. D 109,
094503. doi.org/10.1103/PhysRevD.109.094503

BIJ/1J1 TEOPII SIJIPA 1 KBAHTOBOI TEOPII IIOJIA

Bigomo, 110 y niepiini XBUIMHY Micisi Bennkoro BUOyxXy BUHUKIIU sSIpa
JerKuX  eJeMeHTiB.  Take  sBUIE  HA3UBAETbCA  IMEPBUHHUM
HYKJI€OCMHTe30M. [ xoua OuibliicTh TnepeadadeHb 30iraeTbes 31
CIIOCTEPEKECHHSIMH, 3 JITIEM Li icHye mpobOsema: ioro mae Oytu y 3-4
pasu OuIblIe, HI’K HACIIPaB/ll MICTATh CTapi 30pi.

3a CydacHHMH VSBICHHSMH, OCHOBHHM JDKEpeloM Iitito 'Li €
Oepwmiii 'Be, sikuil mMiJ1 4ac 3aXOIUIEHHS €JEKTPOHA MEPETBOPIOETHCA HA
"Li. Peaxiii, 1o 3HUILYIOTh "Be MOXXYTb 3MEHIIYBAaTU W KIJIBKICTh JITIIO.
JI1st pOo3yMiHHS TaKUX TPOIECIB JOCIIKEHO SIePHI peakilli 3a HU3bKUX
€Heprii — maianasoHy, B SIKOMY SJIEpHI NEPETBOPEHHS BIIOYyBAJIKCS Ha
NnoYaTKy BUHMKHEHHs Bcecity.

3iTKHEHHS AeHTpoHiB 3 supamu Be i 'Li 6yau minecmpsMoBaHO
CKCIIEpUMEHTAIBLHO JOCIIKEH], 10 3alllkaBUIO TEOopeTHKiB. IIpoBeaeHo
MIKPOCKOITIYHHUHN OMKUC TaKWUX PEAKIIii, 10 a0 3MOTYy Y3TOJUTH TEOPito 3
EKCIIEpUMEHTOM 1 Kpallle 3pO03yMITH pOJb LHUX MpOlEeciB y (HopMyBaHHI
JIETKUX €JIEMEHTIB. 3aMiCTh 3BUYHMX TMEpPepi3iB SACPHUX PEaKIIn
3aMpONOHOBAHO METO/, 1110 BUKOPUCTOBYE acTpo(i3uuHi S-(hakTopHu.


https://doi.org/10.1103/PhysRevC.110.034904
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.094503

. . BoHu BpaxoBylOTb KyJOHIBCHKUMN
= Schiffer1956 ®Be(0") at 0° b : .
 fwynioso’se0) | | 0ap’€p M Yac 3ITKHEHHs YaCTHHOK
Em‘_‘)%o (AT OJTHOI'O 3apsaay Ta CHpPOIIYIOTH
e . cee
MTOP1BHSHHS TeopIi 3
eKCIIepUMEHTOM. AcTpo(dizuuHi S-
.o . Ty -
dakTopu peakuiii sgep Be 1 'Li 3
NEUTPOHAMH, IO IX OTPUMAIH
HAyKOBIIl 1HCTUTYTY, JOCUTH A00pe
i e i = 50| Y3rOKYIOTBCS 3 HassBHUMU
Eive €KCIIEPUMEHTAIbHUMU TAaHUMH.
PoapaxosaHi i ompumaHi 3 ekcnepumMeHmManbHUX OaHux S-gak- Kle TOTO He I[ae 3M0ry
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) X /| BinOyBaBCs NEPBHHHUII HYKICOCHH-
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Tope . Taki cami TeopeTWdHi migXoau

Cmpyxmypa KkomnayxO-s0ep 6Gopy °B ma Gepuniio °Be, wjo 6YJ'II/I 'faCTO.COBGaH'l 1 HH{I algamsy
RSl R R SRR peaKIni INTIEO L1 3 Tputiem "H um
reaiem “He. Jlng 1nmMx BHIAIKIB
Opakye JaHUX BUMIPIOBAHb, X04a TEOPETUYHI MPOTHO3U Y3TOKYIOTHCS 3
HasiBHUMU pe3ylibTatamu. BusiBmiiocs, mo S-daxkropu peaxiiii °Li3 °H Ta
*He CYTTEBO PI3HATHCA 3HOBY-TAKM YeEpe3 KYJOHIBCHKY B3a€EMOJII0 1
BIJIMIHHOCTI B €HEPTisiX KBAaHTOBHUX CTaHIB KOMMAyHI-AJ€p OEpuiito "Be
Ta Oopy °B. Ogxak, yepe3 HEJOCTaTHIO KUIBKICTh JIOCTOBIPHUX
CKCIIEPUMEHTAIBHUX JIaHUX TOTPIOHO 1 Hajajl MPOBOJAUTH PO3PAXYHKH,
OCKUIBKA BOHM CTalOTh (DAKTUYHO €JUHUM OPIEHTHUPOM JJII MAOYyTHIX
nociimkeHb. JlocmipkeHHs MaioTh OyTH CHpPSIMOBaHI Ha OUIBII TOYHE
BU3HAYEHHS PO3MOJAUTY sIep °Li ta 'Li y paHHiil iepioa BeecBity, a oTxke
MarTh HAOJMU3UTH PO3B’S3aHHS KOCMoJoriyHoi mpoobiemu Jirtiro. (B.C.
Bacunescokuii, FO.A. Jlamiko, B.1. ’Ka0a)
e Lashko, Yu. A, Vasilevsky, V.S., Zhaba, V. I., 2024. Theoretical analysis of the

reactions induced by interaction of °Li with ®H and *He nuclei. Phys. Rev. C
110(3), 035806. https://doi.org/10.1103/PhysRevC.110.035806

Po3paxoBaHo mepepizu rajibMIBHOIO BUIIPOMIHIOBaHHS (POTOHIB ITiJI
4yac po3CilOBaHHS MPOTOHIB Ha JedTpoHax. HaBeneHo po3paxyHKH y JIBO-
Ta TPUKJIACTEpHIA Monensix 0e3 ypaxyBaHHs npuHuuny llayni (dbonainr
MOJIeIb) Ta 3 KOPEKTHUM YypaxyBaHHsM mnpuHiuny Ilaym (meron
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pPE30HIBHUX Tpym). TeopeTwdHl po3paxyHKH T00pe Y3TrOIKYIOTHCS 3
ICHYIOUMMH €KCIIEpUMEHTAIbHUMU JaHuMH. [lokazaHo, IO CTpyKTypa
JEUTpOHA MposiBisie ce0e 3a BIAHOCHO HEBEJIMKUX €HEPriil, a 3a eHeprii
500 MeB mnepepi3u raabMiBHOTO BHUIIPOMIHIOBAHHS (DOTOHIB CTalOTh
HEYYTIMBUMU 70 GopMH AeTpoHa. BusiBneHo 061acTh eHepriid KIHIEBOTO
CTaHy TPOTOH-JACHUTPOHHOI CHCTEMH, Jie ypaxyBaHHs npuHuumy Ilaymi €
BaxsiuBuM. (B.C. BacuneBcbkuii)

e Shaulskyi, K. A., Maydanyuk, S. P., Vasilevsky, V. S., 2024. Study of structure
of deuteron from analysis of bremsstrahlung emission in proton-deuteron
scattering in cluster models. Phys. Rev. C, 110(3), 034001.
https://doi.org/10.1103/PhysRevC.110.034001

B pamkax ¢opmanizaMy KaHOHIYHOIO aHCamMOJII0O Ta MOJel
CEPEeAHBOTO TOJIA JOCTIKEHO (Da30BY CTPYKTYPY CHCTEMHU B3aEMOINHUX
PEATUBICTCHKUX OO30HIB 32 HEHYJBOBHUX TEMIIEpATyp 1 T'YCTHUH 130CIIHY
(3apsany). IlokazaHo, 1m0 3a HASBHOCTI MPUTITaHHA MK YaCTUHKaMU B
TaKiii CHCTEMI, Ha TJI 003e-alHINTalHIBCHKOI KOHACHCAIll JT0JaTKOBO
BUHUKAae (a3zoBuil mnepexing piauHa-Ta3. l[losicHEeHO TPUYKMHH, YOMY
MPUCYTHICTh 003€-KOHACHCATY 3HAYHO MiABUILYE KPUTHUHY TEMIIEpaTypy
¢azoBoro mepexony piauHa-Ta3 y TMOPIBHSHHI 3 TEMIIEpaTypolo,
OTPUMAHOIO JJIsl TaKO1 CaMOi CUCTEMHU B paMKaxX CTaTUCTUKU boibliMaHa.
(B. I'maToBcwkuid, [1. XKypasenb, J{. AHYHIIKIH)

e Gnatovskyy, V.; Anchishkin, D.; Zhuravel, D.; Karpenko V., 2024. Phase

diagrams of a relativistic self-interacting boson system. Ukr. J. Phys. 69 (8), 560.
https://doi.org/10.15407/ujpe69.8.560

B pamMkax KBaHTOBOI T'€OMETPOAMHAMIKM OTPUMAHO Yy3arajibHEHE
piBHSIHHS AlHIITaiiHAa-OpiaMana sl OJHOPIIHOTO Ta 130TPOMHOTO
BCECBITY, III0 MICTUTh HOBMI JOJAHOK JI0 TYCTHHM eHeprii. Lleil qogaHok
00yMOBJICHU KBAaHTOBUM MOTEHIIaIoM boma 1 aie moaiOHO 40 TPaHUYHO
KOPCTKOI peuOBUHU. BiH 3MIHIO€ 1CTOPIIO PO3LUIMPEHHS PAHHBOT'O BCECBITY
Ta PO3MAJAEThCS IIBUJIIIE, HI)K BUIPOMIHIOBAHHS Y MI3HBOMY BCECBITI.
(B.€. Ky3pmuuos, B.B. Ky3sMH40B)

e Kuzmichev, V.E.; Kuzmichev, V.V., 2024. The Hubble tension from the

standpoint of quantum cosmology. Eur. Phys. J. C 84, 121.
https://doi.org/10.1140/epjc/s10052-024-12490-6

PiBusHHsa st wactmHOK 31 cmiHom S=0 i S=1 mpencraBieHo Y
¢dopMi crcTemu TBOX piBHSHB Jlipaka 3 101aTKOBUMH YMOBaMH (B’ SI3MH),
SKI HaKJIamaloThCcs Ha KOMITOHEHTH XBWJIBOBHX (YHKIIHA. Y BHMaaKy


https://doi.org/10.1103/PhysRevC.110.034001
https://doi.org/10.15407/ujpe69.8.560
https://doi.org/10.1140/epjc/s10052-024-12490-6

TOTOXXKHUX Mac (a00 B TpaHMIIl BHUCOKHX EHEpPriil, KOJU PI3HUICIO Mac
MOYKHA HEXTyBaTH) CGOpPMYJIbOBAHO O00’€HAHY CHCTEMYy pIBHSHbD,
YaCTHHHI PO3B’S3KH SKOI CIIBIQJaOTh I3 TUMH, IO BHUIUIMBAIOTH 3
piBHsHB 11 criiny S =01 S5 =1, | omHoYacHO € ABOMa piBHAHHAMHE [lipaka
VIS IBOX HE3aJICKHHUX 4acTHHOK 31 crinoMm S = 1/2. (B.€. I'puHiok)

e Grinyuk, B.E., 2024. Equations for particles with spin S=0 and S=1 in spinor
representation. Ukr. J. Phys. 69 (11), 889. https://doi.org/10.15407/ujpe69.11.889

s kBaHTOBOro OIKBaJpaTMYHOI'O AaHTAPMOHIYHOTO OCLMIISATOpa
BHUBYEHO 1 pO3paxOBaHO OCHOBHI (D13UYHI XapaKTEPUCTUKU Ta BIACTUBOCTI
HAa OCHOB1 3aCTOCYBaHHS PO3KJIaAy XBHJIbOBOI (YHKII CHCTEMH 3a
MOBHUM HAa0OPOM BJIACHUX (DYHKIIIM TrapMOHIYHOTO OCIHUJIATOpPA, TOOTO 3a
O0aszucoM BiacHuUX (QyHKIIH He30ypeHoro TramuibToHIaHa. I[lokazaHo
301KHICTh pPO3paxOBaHUX PIBHIB €HEPril aHTapMOHIYHOTO OCHHUJISATOPA.
Po3paxoBaHo eHeprii OCHOBHOTO Ta IIECTH NEpIIUX 30yIKEHUX CTaHIB
CUCTEMU B JyXK€ IIUPOKOMY IHTEpBalIl 3MIHA KOHCTAHTH 3B’SI3KY
ocuuisitopa. (B.O. badenko, O.B. Hectepos)

e Babenko, V. A., Nesterov, A. V., 2024. The quartic anharmonic oscillator — an

oscillator-basis expansion approach. I. Energy levels study and calculation.

Nuclear Physics and Atomic Energy 25 (3), 216-227.
https://doi.org/10.15407/jnpae2024.03.216

BIIALT MATEMATUYHUX METO/IB B TEOPETUYHINI
®I3ULII

3 TpbOMa 3YEIUICHUMU KUIBLISAMH  bBOppoMeo  TOMOJIOriYHO
acoIlIOIOThCA, 30Kpema, crnenudiuyHl MOJICKYJSIpHI CIOJYyKH, TPUMEPHU
€dpiMoBa 13 YACTHHOK, a TaKOX THUII KBAHTOBOI 3aIUIyTaHOCTI.
MarematuHo,  Take  3YEIUJIEHHA  OMNHUCYIOTh  KOMYTallliiHUMU
CIIBBIJHOIIICHHSMHU U1t TPHOX napadoJIIyHUX reHepaTopiB
dbyHIaMeHTaIbHOI Tpynu Yy MpenacTtaBieHHI Biptunrepa. 3a3Buuail ix
peani3yloTh 3a JONOMOTOI0 KOMIUIEKCHUX MaTpullb JBa-Ha-iBa 31
CIeLiaJbHO1 JIHIMHOI TPYIHU, M0 HAJIEKUTh 10 TPYIH 130METPiil METPUKHU
rinepOoIIYHOr0 TPUBUMIPHOTO (HamiB)pocTopy B Mozeni KiisiiHa.
Cnenudikoro METpUKH I1i€1 MOJeNl € BIICYTHICTh €KBIBAJECHTHOCTI
(i3oTpormii) MDK TpbOMa OCSMHM KOOPAMHAT, 110 YCKIQJHIOE 1l
3aCTOCYBaHHS B 3a/adax (i3ukd B 130TpomHOMY mpocrtopi. [0 3amaugy
pO3B’S3yI0Th 13 3acTocyBaHHAM Mojeni kyii Ilyankape, mapaGomiuni
130MeTpli  METPUKH  SKOi  HPUPOJHO  33JAIOTHhCS  HEJTIHIMHUMMU
KOOPJAMHATHUMU NEpETBOPEHHSIMU MeOiyca, a He YHCIOBUMU MATPULISIMU.
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Taki mepeTBOpEHHS OMKCAHO B MEPIIINA YaCTHUHI pO6OTH 3 iHmoro OOKy,
dyHaamMeHTaTbHa Trpyna NEpeTBOPEHb  IMMOB’s3aHa 13 CHUMETPIIO
TPUBUMIPHOIO TiJIa, a CaMme, JIONIOBHEHHs KiJiellb boppomeo, sike, 3TiaHO 3
B. Tepctonom, Mae ckiamatucsi 3 JBOX MNPaBHWIBHUX TINEpOOTIUYHUX
OKTaeJpiB CKIHYEHHOro 00’€eMy 3 KachiJadbHUMHU BEpIIMHAMU Ha
0e3MexxHOCT! (Ha rpaHuuHik cdepl). OTKe, cTadLIIZYI0UM TPU BEPLIUHU
OHOTO 3 OKTaeApiB 3HaAWJIEHO Tpu NapaboJiyHl TeHepaTopH
(mepeTBOopeHHs) PyHIaMEHTaNIBHOI TPyNH. 3a iX JOMOMOIor MoOyJ0BaHO
poMOIuHUM JoJeKaep 3 00’eMOM JBOX OKTaeapiB, 3a0e3neuyrodyu
JOTIOBHEHHIO MaKCUMaJIbHY CUMETPIIO.

Takox pO3rasHYTO CTAaTUCTHUYHY MOJENb HANMPAMIICHUX XAOTHYHHX
Onykanb Ha nepeBi Keini, 3reHepoBaHOMY (PyHAAMEHTAIBHOIO TPYIOIO
ke boppomeo 1 BkitageHomy B Kydro [lyankape 3 KOpeHEBOIO TOUKOIO B
nentpi. Taki mecTurinkoBi rpadu MOXYTh IMITYBaTH JACHAPUTHI
nosiMepu.  JIOCHIJKEHHST  30CEpE/KEHO Ha  MYJbTU(]paKTaabHUX
BJIACTUBOCTAX CTATUCTUYHOI CYMH, O3HAYEHOI JJIsl yciueHoro aepeBa N-ro
NOKOJIIHHS, 3 Bar bojbpliMaHa [ AUCKPETHUX UUISXIB 13 TMOPSAIAKOM
MOMEHTY (], SIKUM BIJIiIrpae pojib 00EpHEHOI TemmepaTypu y ¢i3uili, aie
HaOyBa€e J0JaTHUX 1 Bi eMHHUX 3Ha4YeHb. OCKiIbKH psja 3 Bar boipiiMana,
BU3HAYCHUX TIIIEPOOTIYHOIO BIICTAHHIO MK BEPIIMHAMMU JIEpEBA MOPAIKY
N, He BuUsBISE MyJIbTU(PPAKTATBLHOCTI, BUKOPUCTAHO (PYHKIIOHAT 13
“B3aemoier0”, kBajaparuyHoro 3a N. BiH BiAmoBijgae nepuMETpUYHIN
XapaKkTepUCTHULll TTOBEPXHI, YTBOPEHIA CyMI)XHHUMHU TPUKYTHUKAMH, pedOpa
AKUX 3’€IHYIOTb KOPEHEBY TOYKY 1 JB1 HaWOJIMXK4l BEPIIMHHU JEpeBa.
BusiBieHO HOpManbHY CTOXacTH3allll0 Ta OOYMCIEHO YHCIOBHUMU
METOJaMU MYJIbTU(PAKTAIBHI TMOKA3HUKHU ISl CTATUCTUYHOT cyMu. BoHm
BKa3ylOTh Ha BIJCYTHICTh JOMIHAHTHOI TMIJAMHOXHHUA IUIAXIB 1
HEOOXIAHICTh ypaxyBaHHA BCIX rpadiB, NOpuHAWMHI NOPUOIU3HO, Y
Oa)xaHOMY aHaJmiTUYHOMY omuci. UYepe3 3yMOBIEHICTb MOBEHAIHKH
[HEHTPAJIbHOI TPAHUYHOIO TEOpEeMOo 3a Bedukux N, 3acTOCOBaHO
HAOJIMKEHHS JlaHIfora MapkoBa 1 aHaJIITUYHO OOYHMCIIEHO CTATUCTUYHY
cymy (B HaOmmwkeHH1 ["aycca) mist BITHOCHO MaiuX aOCOJIIOTHUX 3HAYEHb
MOMEHTY (.

Okpim Toro, 3rimHo 3 P.IlennepoM, mnoOyJ0BaHO MPOCTIp
TelixMroIepa 1€KOPOBAHOI 17€aIbHOI OKTACIPUYHOI MOBEPXHI, BKIaACHOT
B kymo Ilyankape. BukopuctoBytoun KOH(POPMHICTH JIE€KOPYBaHHS
O3HAUEHO IIICTh MOMYJIB 1 TPyMy KJIaciB BiOOpa)K€HHS, MOPOIKEHY
MUKITIYHUMHA ~TIepEeCTaHOBKAMHU BepIIMH. Matoun HaMip KBaHTyBaTH
Tr€OMETPUUHY IIJIOILY BCTAHOBJIEHO 3B’SI30K M1k 1HIYKOBAHOIO T€OMETPIEI0



Ta MoACIIO cuHyc-lI'opmoHa. 3aBasKy Takidi BIAMOBIIHOCTI OTPHUMAHO
mudepeHuiaibHy  ABoGopMy B KOJOTUYHOMY  pO3IIapyBaHHI.
30CepeIKYI0UUCh Ha 3IPKOMOAIOHOMY TUIl, YTBOPEHOMY 1JI€JIbHUMHU
KBaJJpaTaMH B TPHOX OPTOTOHAIBHUX IUIONIMHAX (€KBATOPIAIbHUX JUCKIB),
MPOaHANII30BAaHO KBAaHTOB1 (QIyKTyalii IUIONIl Tilia, BUKOPHUCTOBYIOUH
KaHOHIYHE KBaHTYBaHHS MoOJeNll CHHYC-I'OpioHa, IO NPUBOIUTH JI0
mudepeHLiabHOro piBHAHHSA Matbe. OCKUTBKHM KBaHTOBI (UIyKTyarlii
IUIOIII BUHUKAIOTh Ha MeEXaxX TIeOMETPpUYHUX oO0jacTed 3TiiHo 13
3arajJlbHUMHM TMepe10adeHHsIMH B KBAHTOBIM reoMeTpli MU OB’ A3y€EMO iX 3
JEKOPYBaHHSIM KacCIIOBUX (136000BHX) BEPIINH MTOBEPXHI.
BukopucroByroun (ennHUN) KBaHTOBUM CTaH, MOPOIKEHU I
raMiJIbTOHOBOIO B’SI3310, OTPHMMAaHO BKa3iBKy Ha HASBHICTh IIIJIUHUA Y
crekTpi miomi. (A.B. Hazapenko)

e Nazarenko, A.A.; Nazarenko, A.V., 2024. Structures associated with the

Borromean rings’ complement in the Poincare ball. Ukr. J. Phys. 69 (7), 498-514.
https://doi.org/10.15407/ujpe69.7.498

B pamkax KiacMYHMX 1 KBAaHTOBUX HEAMHAMIYHUX KBaJIpaTUYHHUX
abcd-anre0p Jlakca y3arajapbHEHO KJIaCH4YHI 1 KBAaHTOBI piBHIHHS Dpees-
Mae s BignoBimaux gl(n)® gl(n)-3Haunmx abcd-ten3opis. IlokasaHo,
IO JIiHeapu3allis OTPUMAaHMX KBaJpaTUIHUX CTPYKTYp IPHUBOJIUTH JI0
JIHIMHUX TEH30pHUX CTPYKTYp 1 gl(n)®gl(n)-3HaYyHUX F-MaTpHIlb, SKI
3a/I0BOJIBHSIIOTh y3aralibHeHe KiacuuHe piBHsSHHA SHra-bakcrepa. [Ins
BUMAAKY 3 JepOpMOBaHOW Z,-TpaAyHMOBaHOI [-MaTpUICIO SBHO
noOymaoBaHo  BimmoBigHi  abcd-teHsopm, KimacMyHi 1 KBaHTOBI.
(T.B. CxpunHuk)

e Skrypnyk, T., 2024. On a new class of non-dynamical ABCD algebras for
classical and guantum integrable systems. Nuclear Phys. B 1008, 116685.
https://doi.org/10.1016/j.nuclphysb.2024.116685

BIAAII ACTPO®IZUKHU TA EJIEMEHTAPHUX YACTHHOK

JlocnigKeHO €Hepriio 3B 43Ky €JIEKTPOHA E;, 0HO3apSAIHOTO JOHOpPA B
IBOIIApOBOMY T'padeHi 3 BEPXHIM 1 HIDKHIM 3aTBOPaMH, pO3HECEHUMHU Ha
NEBHY BIJICTaHb, 1 3 PEryJbOBAaHOIO IUIMHOI A B Jucrepcii HOCIIB.
BcranoBieno, mo Uit BigcTaneil B miana3oHi Bix 10 mo 200 HM 1 niuymmH
Big 1 mo 70 meB Bigmomenus E,/A 3miHwerbcsa Big 0,4 no 1,4. Ile
CITIBBIIHOIIICHHS 3QJIMINAETHCS OJMU3BKUM JI0 OJWHUIN 4Yepe3 JOMIHIBHY
pOJib  ABOIIAPOBOTO TMOJAPU3ALINHOTO €KpaHYBaHHS, SKE 3MEHIIYE
IMMOWHY KYJIOHIBCHKOI TOTEHIAIbHOI SIMM 1O 3HAYeHb IMUIMHU A.
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https://doi.org/10.15407/ujpe69.7.498
https://www.sciencedirect.com/journal/nuclear-physics-b
https://doi.org/10.1016/j.nuclphysb.2024.116685

(akamemik HAH VYkpaimm B.IL. I'ycunin, unen-kopecnonneHr HAH

VYkpainu E.B. 'opbap)

e Gorbar, E.V., Gusynin, V.P., Oriekhov, D.O., Shklovskii, B.1., 2024. Electron
binding energy of donors in bilayer graphene with a gate-tunable gap. Phys. Rev.
B 109, 165145. https://doi.org/10.1103/PhysRevB.109.165145

BiakpuTo mMpoki KOMIIOHEHTH, XapaKTepHI Jii BUOYXOBOT'O BUTOKY
10HI30BaHOI PEYOBUHU B MPOPIILAX €MICIMHUX JIIHIA BOAHIO Ta TeJii0 B
JIBOX KAapJIUMKOBUX KOMIIAKTHUX TaJaKTUKaX HU3bKOI METAIIYHOCTI 3
aKTUBHUM 30p€yTBOpeHHsIM. LI rajakTuku mMaroTh Majl Macu B JEKIIbKa
MinpioHiB Mac CoHig, Hu3bKkHi BMicT kucHiO 0.1 1 0.05 consuHOTO
BMICTY, BHCOKY aucnepcito mBuakoctedr ~700 1 ~1200 km/c 1
MaKCUMaJIbHI ~MIBUAKOCTI 30psiHOTO BiTpy BiamoBigHOo ~1000 1 ~1000—
1700 xm/c. Jlns mepioi rajakTUKA HaM Baajocs 3adikcyBatu ¢aszy
BUBEPKEHHSI IIUISIXOM MOHITOPUHTY Bapiaiiil BIJHOIIEHb IOTOKIB
IIMPOKUX 1 BY3bKUX KOMIIOHEHTIB. Y 2017 pomi Big0ynaoch pi3ke
30UIBIIIEHHS 1ILOTO BIJHOIICHHS B 4 pa3u Ta MOro 3MEHIIEHHS MPUOIHU3HO
Ha nopsanok y 2023 pori. ITikoBa CBITHICTh MIMPOKOTO KOMITIOHEHTA JIiHIL
Hoa TpuBana BpogoBxk 6 poKiB 13 TPhOX JECITUIITh MOHITOpUHTY. Lle nae
HaM IM1JCTaBU 3pOOUTH BUCHOBOK, IO B I1HTETPAJbHOMY CIEKTpI i€l
rajakTUKd, WMOBIPHO, 3HAWJEHO 3IPKYy Kjacy SCKpaBUX OJAKUTHUX
3MiHHMX 31pok (LBV), ska cnpuunHuna oO3HaKu BUBEpkKeHHs. [lyxe
BHCOKa CBITHICTh HIMPOKOrO KOMIOHEHTY JiHii Ho B npyriil ramakTuiy,
OnM3bKa 10 3HAYE€Hb, IO CIIOCTEPIralOThCsl B AKTUBHUX TaJaKTUYHUX
aapax 1 HAJHOBUX 3ipKaxX, a TaKOXX HE3HayHa 3MIHHICTh BiJHOIICHHS
MOTOKIB IIMPOKOTO O BY3bKOTO KOMIIOHEHTIB €MICIMHUX JIIHIM BOJIHIO Ta
relito Ha piBHI He Oinbiie 20 BiICOTKIB MPOTITOM 8 POKIB MOHITOPUHTY HE
7A€ HaM 3MOTH OCTAaTOYHO 3pOOUTH BHCHOBOK, IO IS rajJaKTUKAa MICTUTh
LBV. (FO.I. I3oToB, H.I'. I'yceBa)

e Guseva, N.G., Thuan, T.X., Izotov, Y.l., 2024. Monitoring broad emission-line
components in spectra of the two low-metallicity dwarf compact star-forming
galaxies SBS 1420+540 and J1444+4840. Monthly Notices of the Royal
Astronomical Society 527 (2), 3932-3944. https://doi.org/10.1093/mnras/stad3485

[ToOyaoBaHO MpPOCTy MacITaAOHO-1HBApIaHTHY Jit0, IO 3B’SI3y€ MOJIE
['irrca 3 METPUYHOKO CKAJISIPHOIO KPUBHUHOKIO R 1 MICTUTH YiieH R sika
BUSIBJISIE  CIIOHTAaHHE TMOPYIIEHHS MaciITabHOi 1HBApiaHTHOCTI Ta
eIEKTpociabkoi cumeTpli. 3a Takoi YMOBM B TIOJBOBIH cHCTeMi
AliHiTaiina koedimient npu wieni R® BusHauae camoitro 6030Ha [irrca, a
CKAISIPOH CTa€ JAWIAaTOHOM, CJIa0KO3B’si3aHUM 3 0o030HOM ['irrca.
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https://doi.org/10.1103/PhysRevB.109.165145?_gl=1*17j4j0d*_gcl_au*ODU2NTUyNzIwLjE3Mjg4MTI1NTY.*_ga*NjQ0NjA4MTY1LjE1OTkzODg0MTE.*_ga_ZS5V2B2DR1*MTczMjg3OTgyMS4xNjQuMC4xNzMyODc5ODIxLjYwLjAuMTYxNzI3ODcwMQ..
https://doi.org/10.1093/mnras/stad3485

MaiiopaHiBCbKI MacOB1 WICHH ISl TPaBUX HEUTPUHO MOXKHA OTPUMATH Y
MaclTaOHO-1HBApIaHTHUM CMoci0, BUKOPUCTOBYIOUM IHBApiaHT TIOJIS
I'rrca. ¥V 1npomy BUINAAKy HasiBHI EKCIIEpUMEHTalbHI OOMEXKEHHS Ha
MOBHY IMHPHWHY po3maay Oo3oHa [irTca He BpaxoBYIOTh 3HAYCHHS
MalopaHiBChbKOT Macu HeUTpuHO B niana3oHi Bix 10 no 60 I'eB. Mogens
YCIIaJIKOBYE TIPOOJEMM 3arajabHOi Teopli BIJHOCHOCTI, IIOB’si3aHl 3
MAaJIICTIO TpaBiTaliiiHo1 1 KocMosoriyHoi KoHcTaHT. (FO.B. IlITtanoB)

e Shtanov, Y., 2024. Electroweak symmetry breaking by gravity. Journal of High
Energy Physics 02, 221. https://doi.org/10.1007/JHEP02(2024)221

I8 OMHOBUMIPHOI CHCTEMHM TOYKOBHMX O€3CIIHOBUX OO30HIB 3
HYJIbOBUMHM TPAaHUYHUMH YMOBaMH I[I0Ka3aHO, IO BCl CTalliOHapH1
po3B’si3ku piBHSAHHS ['pocca-IliTaeBCbKOro, OKpIM OCHOBHOTO CTaHy, €
0COOJIMBUMHU: BOHHU BIJIMOBIAIOTH HE TIIbKU KOHJeHcaTy N atomiB, ane i
KoHjeHcaTy N emeMeHTapHHUX KBa3lYaCTMHOK. Taki PO3B’SI3KU €
comtoHonoaioHuMu. (M./[. ToMueHKo)

e Tomchenko, M., 2024. Nonuniform Bose—Einstein condensate: 1. Doubly

coherent states. J. Phys. A: Math. Theor. 57, 495205.
https://doi.org/10.1088/1751-8121/ad9188

BIIJIIJI TEOPII KBAHTOBUX ITPOLIECIB Y HAHOCUTEMAX

Po3BuUTOK KBaHTOBUX 1H(GOPMALIMHUX TEXHOJOTIM MOKa3aB, IO
3aps/PKEHl YaCTMHKM Majlo MpuAaTHI ajs nepenaBaHHs iHdopmarnii. Lle
NOB’SI3aHO 3 JIKOYJIEBUM TEIUIOM, SIKE BUIUISETHCS B MPHUCTPOI MiA Yac
TpaHCHIOPTYBaHHS 3apsAny. ToMmy s mnepenaBaHHA 1H(popmallli Ha
HAHOPO3MIPHI BIJCTaHl Kpalle BUKOPUCTOBYBAaTH HE3APAKEHI HOCII.
30KkpeMa, 3ampoONOHOBAHO BHKOPUCTOBYBAaTHM  CIIIHOBI  30YJKEHHS
BIIOPSKOBAHUX MapamMarHeTHUX 10HIB, TaK 3BaHMX MAarHoHiB. OCKUIbKU
PYXOM MAarHoHiB MOKHa KepyBaTH SK MarHeTHuUM mojieM (10 i€ Ha
MarHeTHUH MOMEHT MapaMarHeTHOTO 10HA), TaK 1 E€JIEKTPUYHHUM TOJIEM
(uepe3 nmedopmalliro KpUCTAIIYHOTO TMOJIs JIraHAiB), 11e pOOUTh MarHOHH
OPUAATHUMU JJ1s1 BAKOPUCTAHHS B KBAHTOBUX KOMYHIKAIIISIX.

BinoMo Takox, 1110 MarHOHU JTOCUThH J0OpE B3aEMOIIIOTH 3 (POHOHAMHU
1 poTOoHaAMU — BIAMOBITHO, KBAaHTAMU KOJIMBaHb aTOMHUX sIIEP 1 KBAaHTaMHU
eJieKTpoMaruetHoro mosis. Ha ocHoOBI 1pboro (hakTy BHanocs CTBOPUTH
riOpuaHl  TPUCTPOi, WIO SBIAIOTH COOOK  MIKPOMOPOXHUHU 31
BCTAaBJICHUMU B HHUX HaHOMarHeramu. Y Takux TiOpuaHux (oToH-
MarHOHHUX pPE30HATOpaX BHUHUKAIOTH €JIEKTPOMArHeTHI KOJUBAaHHS 3
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https://doi.org/10.1007/JHEP02(2024)221
https://doi.org/10.1088/1751-8121/ad9188

JacTOTaMM TIOPSIAKY TIrarepiiiB 1 TeparepiliB, IO TaK0XX BIJAMOBIIAE
yacToTaM 30yPKEHHS CTaTUYHUX (KITE€NbIBChKUX) MarHoHiB. Lle BinkpuBae
IIUPOKI MOKJIMBOCTI JIJI T€Hepallii KBaHTIB OJIHOTO THUITY 30y KEHHS B
KBaHTU I1HIIOTO THMY JUIsi BUKOPUCTAHHS TIOpUAHUX (POTOH-MarHOHHUX

pe30HATOPIB y KBaHTOBIM TexHimi. Y poboti [E.G. Petrov, J. Appl. Phys.
156, 134301 (2024)]

magnon 3aIPONOHOBAHO b13uaHMiI
aaa MEXaHI13M peamizarii
71 2 KBAaHTOBOI'O  3B’SI3KY  MIDXK

(OTOH-MarHOHHUMH
pe3oHaTtopamMu, 3a  SKUM
MarHoHH, 110 TE€HEPYIOThCS B HAHOMArHETl OJHOr0 3 pe3oHaTopiB (A 4u
B), MoxxyTh OyTu mepedaHi B IHIIMK pe3oHATOp yepe3 ¢depomMarHeTHI
HAHOPO3MIpHI JaHIoKKH (Puc. 1).

magnoﬁi/c bridge

HOKaSaHO, mo  TakeC

0.35

1 1 ' | | ' l (b) 1 INCPCHCCCHHA MOXKC
0‘30“_ 1 BimOyBatucs JIBOMa
0.25- n - { muIxaM, a caMe UUIIXOM
- .\/’—0'1 1 mocnimoBHUX CTpUOKIB
_ - { MarsoHa B30BX YCiX JJAHOK
& 017 \ Fo= |1 nmammora, i ISIXOM
0.10 - . 1 TYHEIIOBaHHS MarHOHa MiX
0105 - A\O\.\l\.\.\: KIHIIEBUMH JIaHKaMu a 1 b
- s 2 \.\!\|~I TAHILOTa. BI/ISIBJI.GHO
—_————— aHAIITHYHY 3aJIEXKHICTD

2 4 6 8 10

BIAIIOBIAHUX  IIBUJIKOCTEN
nepenayl  BiA  KIJIBKOCTI
napaMarHeTHUX MICTKOBUX JaHOK N 1 HaBeJeHO MarHOHHHMM aHaJior
epektiB 3eebeka Ta IlenbThe, $KI XapakTepu3yrOTh €(QEKTUBHICTD
MarHoHHOTO  KBAHTOBOTO TepeHeceHHs. TyHeNOBaHHS  MarHOHIB
0e3nocepe/IHbO BUILIMBAE 3 E€KCIIOHCHIIAJIbHOIO MEHINAHHS IIBUAKOCTI
IICPEHECEHHs] MAarHOHIB 3 OLIBIIAHHAM KUJIBKOCTI JJaHOK JaHIrora (Puc. 2).
OTxe, TYHEJIbHUI TPaHCIIOPT MarHOHIB Yepe3 MICTKOBI (pepOMarHeTHi
CTPYKTYpH BKa3zy€e Ha crnenupiYHUNA KOTepeHTHHUM MeXaHI3M peaiizallii
KBaHTOBUX KOMYHIKAIlIi 3 BUKOPUCTAHHAM HE3apsKEHUX HOCIIB. (UJieH-
kop. HAH VYkpainu E.I'. [letpoB)
e Petrov, E.G, 2024. Long-range magnon transfer across a bridging ferromagnetic

chain via sequential and tunnel routes. J. Appl. Phys. 135 (13), 134301.
https://doi.org/10.1063/5.0197658

N
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BusiBieHo BHM3Ha4yaabHY POJIb KIHETUKH MEPEXO0diB Y (HOTOAKTUBHHUX
MOJIEKYJISIPHUX JloAaXx Mija 4yac (opMyBaHHS ONTOEIEKTPOHHUX MPOILIECIB,
3YMOBJICHUX TYHEIIOBAHHSIM €JICKTPOHIB MK HAKOHCYHHKOM TYHEIIBHOTO
Mikpockomna Ta ¢ayopodopom, a TakoK MK (iayopodhopoM i MeTaaeBUM
HaHoeJeKkTpoaoM. IToka3zaHo, 0 111 KIHETHKA KOHTPOJIIOE SIK CTPYM uepe3
dbayopodop, Tak 1 eleKTporoMiHecleHIilo dayopodopa, 30Kpema
enexktpodayopoxpomiro.  (wreH-kop. HAH ~ Vkpainm  E.I'. [leTpos,
O.JI. Kanitanuyk, €.B. [lleBueHko)

e Petrov, E., Kapitanchuk, O., Shevchenko, Ye., Gorbach, V., Lyubchik, A., 2024.
Features of optoelectronic processes in a molecular junction based on a
fluorophore with optically active frontier t-orbitals: electrofluorochromism in a
ZnPc-based junction. Phys. Chem. Chem. Phys. 26 (34), 22761-22774.
https://doi.org/10.1039/D4CP01328J

BukoHaHO KBaHTOBO-XIMIYHI pO3paxyHKM B paMKax Teopii
¢yukmionany ryctuan (DFT) Ta mpoaHami3oBaHO JaHI CKaHYBajdbHOT
TyHelIbHOI  Mikpockomii  (STM)  camoopraHi3oBaHMX  MOHOIIAPIB
CETHETOCJEKTPUYHUX HEMATUYHHUX PIAUHHOKPUCTAIIYHUX  MOJIEKYI,
agcopOOBaHMX Ha aTOMapHO IIOCKIM moBepxH1 3o0sota Au(lll). B
pe3yJbTaTi mo0yI0BaHO MOJEIh NMaKyBaHHS MOJIEKYJ y MOHOIIApi, IO
XapaKkTepU3y€ETbCSI BUCOKUM CTYNEHEM TMOJISIPHOTO  BIOPSJIKYBaHHS
mounekyd. (O.JI. Kanitanuyk)

e Marchenko, A.A., Kapitanchuk, O.L., Lopatina, Ya.Yu., Nazarenko, K.G.,

Senenko, A.l., Katsonis, N.H., Nazarenko, V.G., Lavrentovich, O.D., 2024. Polar

self-organization of ferroelectric nematic-liquid-crystal molecules on atomically

flat Au(111) surface. Phys. Rev. Lett. 132 (9), 098101.
https://doi.org/10.1103/PhysRevLett.132.098101

OTpuMaHO YMOBY €(PEKTUBHOCTI PECETUHTY B IMOIIYKOBHUX IpOIECax.
Bona 1mokasye, 110 PECETHHI MO’KE IIOKpalllyBaTH IIOIIYK HaBiTh 3a
BY3bKOT'O PO3IOALTY YaciB MEPIIOro AOCATHEHHs (1 HaBIMaKu, MOTIpITyBaTH
Horo 3a mupokoro posmnoainy). ILle mepeBipeHO YHCENbHO Ha MPUKJIIAJII
BUNAJKOBUX OnykaHb B 1D rparkax. J[Jisi kBaHTOBHX OJyKaHb OIKCAHO
CBOJIIOIIII0 Ta HEPIBHOBAXHUM CTAIllOHAPDHUM CTaH CHUCTEMH, IIO
BIIPI3HAETHCS JIOKATI3AIll€El0 B OKOJl BYy3JIa PECETUHTY; OOYHCIICHO
cepeHe Ta cepelHboKBaaApaTnuHe 3MimeHHs. (JI.M. Xpuctodopon)

e Christophorov, L.N., 2024. Continuous time random walks with resetting in a

bounded chain. Ukr. J. Phys. 69 (8), 591-599.
https://doi.org/10.15407/ujpe69.8.591
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https://doi.org/10.1103/PhysRevLett.132.098101
https://doi.org/10.15407/ujpe69.8.591

BuBueHo nokamizaiiito €JIeKTPOHIB B IOJBIMHIMN KBAaHTOBIN CHCTEMI,
YTBOPEHIN Mapor0 KBAHTOBUX TOYOK. PO3paxoBaHO €HEPreTHUYHHM CHEKTP
Ta CHEKTPAIbHUM  PO3MOJAUT  JOKATI30BaHMX 1  JIEJIOKaJ130BaHUX
eJIeKTpOHIB. [IpoBesieHO TMOpPIBHSAHHS CUMETPUYHUX 1 aACUMETPUUYHUX
KBaHTOBUX SM. 3alpoOlOHOBAHO peali3alliio 3apsjgoBoro KyOiTy Ha
noABiHUX KkBaHTOBUX Toukax. (C.I1. KpyuuHin)

e Filikhin, 1., Karouia, A., Zatezalo, T., Kruchinin, S., Vlahovic, B., 2024. Effect of

double quantum dot asymmetry on electron localization. Mod. Phys. Lett. B
38 (21), 2342005. https://dx.doi.org/10.1142/S0217984923420058

BIJIJILJT TEOPII HEJIIHIMHUX MTPOIIECIB B
KOHAEHCOBAHUX CEPEJTOBHUIIIAX

ComniTOHN Yy HU3bKOBUMIPHUX MOJICKYJISIPHUX CHCTEMax BiAIrparOTh
0COOJIUBY pOJIb B MPOILIECAX TPAHCIOPTY EHEPrii Ta 3apsiiB, OCKUIbKH
BOHU € Mailke Oe3MUCUNATUBHUMU cTaHaMH. J[0 TakUX MOJEKYISPHUX
CUCTEM  HaJie)KaTh  OIOJIOTIYHI ~ MAKpOMOJEKYJIH,  €JIEKTPOIPOBIJIHI
MOJIIMEPU, HOBITHI HU3BKOBUMIPHI (DYHKIIIOHANIBHI MaTepianau, Mo ix
IIIUPOKO BUKOPUCTOBYIOTh B Cy4aCHUX HAHOTEXHOJIOT1IX. CXeMaTUYHO TaKi
cUCTeMHU 300paxeHl Ha PucyHky, 1€ 4YOpHI KpYy>XEUKH TO3HAYAIOTh
€JIEMEHTAapH1 KOMIPKH JIAHIIO’KKA, Maca SIKUX M, TpU Kpanku — 3B’ A3KU
MDK CYCITHIMH MOJIEKYJIaMH, @ — PIBHOBa)KHA BIJICTaHb MK HUMH, u(n) —
3MIIIEHHS MOJIEKYJIM y BY3Jl # 3 1l PIBHOBAaXHOIO TMOJIOXKEHHS, J —
pe3oHaHCHA (OOMIHHA) B3a€EMOMIsS, kK — MPYXKHICTh JIAHIIOXKKA, 0 — CTalla
CJICKTPOH-(DOHOHHOTO 3B’SI3Ky, SKa 1 JIEKUTh B OCHOBI yTBOPEHHS
coliToHiB. KiIFOUOBY poJib Y BIIACTUBOCTSIX COJIITOHA BiAirpae 0e3po3MipHa
CTajla eJIEKTPOH-(OHOHHOI B3a€EMOII, g=02/2JK, gKa € OJHOYaCHO 1
napamMeTpoM HENHINHOCTI B HeniHiliHOMY piBHsHHI [lIpeninrepa.

€ a S M 7 —B,(1)
ﬁ(f + Q@ @ . X B,(f)

Monexynapuuu 1aHY10COK ma nonepeune i napaieibhe MacHemue
none

[ B OlonoriuHux cucremax, 1 B MPUJIaJlaXx Ha OCHOBI MOJICKYJISPHHUX
JAHIIOKKIB COJITOHM MOXYTh 3a3HaBaTU BIUIMBY 30BHIIIHIX IIOJIB,
30KpeMa 3MIHHUX Yy 4Yacl MarHeTHHUX TMOJIB, [0 TMOPYILIYE BaXKIUBE
NUTAaHHS PO BIUIMB TaKUX MOJIIB HAa BJIACTUBOCTI COJNITOHIB. Came ToMy
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MU JTOCITIAWIN AUHaMIKy J[aBUOBCHKOTO COJITOHA B OCIIUIIOBAJILHOMY Y
gaci MarHetHomy Tmoii B(f)=Bysin(wt). Jnas 1mporo po3mISHYTO ABa
BUMAJKU, KOJIA TOJIE 1 MEPICHAUKYIISIPHE, 1 TapajieiabHe 0 OCl JIAHI[IOKKA,
OCKUIbKHM Y BUMAAKY JOBUIBLHOT Opi€HTAIlT MOJS HOr0 MOXHA MPEACTABUTH
y BUIJISA/II TAKUX JIBOX KOMITOHEHT.

ITokazaHo, 110 y BMIAAKY IApaJIeIbHOTO MAarHeTHOro nons B,(f)
JUHAMIKa COJIITOHA CKJIAJIA€ThCsl 3 TMONIMPEHHS «BUIBHOTO» COJIITOHA
(comiToHa 3a BIJCYTHOCTI IMOJIs) B3/I0BXK JIAHIIFOXKKA Ta KOJMBAJIBHOTO PyXy
BUIBHOIO €JIEKTpOHAa Yy IIONEPEYHIM J0 JIaHIIOKKA IUIOIIWHI, SKHH
OTMUCYETHCA (PYHKINISIMA TAPMOHIYHOTO OCITHJISATOPA 3 YaCTOTOIO KOJMBAHb
), TIPONIOPLIAHOIO IO HANPYXXEHOCTI 30BHINIHLOTO nons B,(f), a oTxke
3QJIEKHOI0 Bl YacToTu mojsa. [lukimoTpoHHa Maca ~ BU3HAYAETHCS
MOTIEPEYHUMH KOMIIOHEHTAMH T€H30pa MacH €JIEKTPOHA Y JIAHIIFOXKKY.

VY BuMajKy MOMEPEYHOTO MArHETHOTO Mo B,(f) XxBWiIboBa (QDyHKIIIS
COJIITOHA € CYNEPHO3UINEI0 TUIOCKOT XBHWJI €JIEKTPOHA Y TUIOIIMHI,
NEPHEHANKYIAPHIM O MOJCKYISIPHOTO JIAHIIOKKA, Ta TMO3J0BXKHBOT
KOMIOHEHTH (yHKIIi, sKa 3aJ0BOJIbHSAE€ MOAU(IKOBaHE HEIIHINHE
piBasiHHs [lIpeminrepa 3 OMaTKOBMM WICHOM, IO BPaxOBY€E BILIUB
MarHeTHOTO IO/ Ta MICTUTh Majiuid KoedirieHT. MalicTh JT0AaTKOBOTO
YJICHA 1a€ 3MOT’Y 3aCTOCYBAaTH TEOPIiI0 30ypeHb I PO3B’SI3KY PIBHSHHS Ha
OCHOB1 MeTOAy OOEpHEHOI 3ajayl pO3CitOBaHHs. 3TiAHO 3 IIIE€I0 TEOPIEIO
XBWJIbOBa ()YHKI[ISI COJITOHA Ma€ CTaHAAPTHUW BUpa3, alie mapameTpu B
SAKOMY Yy 3arajbHOMY BUIIQJIKy € TOBUIBHO 3MIHHMMU Yy 4aci. BiamoBigHi
PO3paxyHKU JJIsI OTPUMAHOTO KOHKPETHOTO BHUpa3y 30ypEeHHS MOKa3yIOTh,
IO IIMPUHA COJIITOHA Ta MOr0o aMmIUTTyla MOCTIMHI 1 HEe 3ajexaTh BIT
MarHeTHOTO TOJISI, TOAl SIK HOTO MIBUIKICTH 1 (haza € OCIHUIIOBATBHUMU Y
yaci (yHKILISIMA 3 4YacTOTOK OCHOBHOI TapMOHIKH, 3aJIaHOI0 YaCTOTOIO
MarHeTHOTO TOJIS.

[TokazaHO TakoX, IO 3a HASBHOCTI JUCHUIIAINT €Heprii IIBHUIKICTH
COJIiTOHAa OOMeXeHa 3ropu 3aBAsSKH OallaHCy €Heprii, MOIIMHYTOI BiJ
MAarHeTHOrO TIOJIs, Ta 1 BTPATOI0 4Yepe3 BUIPOMIHIOBAHHS JIHIMHUX
3BYKOBHUX XBHWJIb 1 IUCHUTIALII] €HEPT1i.

Po3paxoBaHO BHUIPOMIHIOBAHHS COJIITOHA, 3YMOBJICHE 3aJICKHICTIO
HOro MIBUJKOCTI BIJI 4acy, Ta MOKa3aHoO, 1110 BOHO HAHOLIbII IHTECHCUBHE 3a
PE30HAHCHOI YaCTOTH MOJIs, Ka MPOMNOpLIiHA A0 TapaMeTpy HENHIHHOCTI
g HemiHiiHoro piBHsHHS [llpenminrepa Ta MWBHUIKOCTI 3BYKY Y
MOJICKYJISIPHOMY JIAHITIOXKKY.

Takui ckmagHUM BIUIMB Yaco3aJIe)KHOIO MAarHeTHOIrO TIIOJsS Ha
TPAHCTIOPT 3aps/iB, 3YMOBJICHHUH COJIITOHAMH, MOXE BIUIMBaTU Ha
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byHKITIOHYBaHHS MPUIIA/IB HA OCHOBI HU3BKOPO3MipHHMX MatepiaimiB. Ili
pe3yJbTaTu TMPOIMOHYIOTh TaKoX (PI3MUHUM MEXaHI3M PE30HAHCHUX
TEparneBTUIHUX €(PEKTIB MArHETHOTO IOJISI K PE30HAHCHUU BIUIMB Ha
TUHAMIKY COMITOHIB, IO 3a0€3MeUyloTh TPAHCIOPT 3apsIiB  B3IOBXK
MaKpOMOJIEKYJT B OKHCTIOBAIHLHO-BITHOBIIOBAIbHUX PEAKITISX.

OnepxaHi pe3yJbTaTu BaXJIUB1 HE JiUIlIe 3 nonsiAy GyHIaMEeHTaIbHO1
¢13uku Ta 010(i3WKH, a ¥ EeKCIepUMEHTaIbHOI (I3UKU Ta CydacHUX
TEXHOJIOT1M, a TAKOXK BaXJIMBI JIJI1 pO3yMIHHSA MPOLIECIB, 110 BiI0YBaIOTHCS
B OKMBUX OpraHi3mMax 1, 30KpeMa, MEXaHi3MIB BIUIMBY 30BHIIIHIX
CJICKTPOMArHeTHUX MoJiB Ha HUX. OCTaHHE TAaKOX Ba)XJIMBE 3 OMNISIAY Ha
PO3BUTOK Cy4YaCHUX MEIUYHUX METOJIB JIKyBaHHS 3 BUKOPUCTAHHSIM
3MIHHUX MAar"leTHUX IOJIB Ta I PO3yMiIHHsS BIUIMBY TaKUX IOJIB Ha
EeKOCUCTEMHU, a TaKOXX 4Yepe3 EJICKTPOMarHeTHe 3a0pyaHEHHS JTOBKULIS.
(JI.C. bpuxuk)

e Brizhik, L., 2024. Dynamics of the Davydov’s soliton in external oscillating
magnetic field. Chaos, Solitons and Fractals 187, 115459.
https://doi.org/10.1016/].chaos.2024.115459

Edexr Canbsika — 1e ¢a3oBuil 3CyB MIXK JBOMa KOT€PEHTHUMH
XBUWJISAMU, TAKUMU SIK CBITJIO, 10 PYXAIOThCS B MPOTWJICKHUX HAIpsMax B
iHTepepomeTpi, BCTAHOBICHOMY Ha 00epTOBOMY AMCKY. llel mpuHIum
JEXKUTh B OCHOBI pPI3HUX CYYaCHMX HABITALITHUX CHUCTEM. 30KpeMa,
Ja3epH1 rpOCKOMNH, 3aCHOBaH1 Ha epekTi CaHbsiKa, MIMPOKO 3aCTOCOBYIOTh
y BUCOKOTOUYHHMX BINCHKOBUX CUCTEMAaX, BKIIOUHO 13 Cy4aCHOI 30pO€l0.

Cxema excnepumenmy Canvaxa.: J|Ba mpoMeHi
CBITJIa BUXOJATH 3 jpkepena (S) 1 pyXawmThCsi B
OPOTWICKHUX HampsiMax IO KOJIy — OJWH 3a
FOAMHHUKOBOIO  CTPUIKOIO, a IHIIMHA MPOTH
TOJAMHHUKOBOI cTpuiku. [Imardopma, sika MICTUTH
AK JDKEpeno  CBiTia, TaKk 1 €KpaH s
CIIOCTEPEXKEHHST 1HTepdepeHIii, o0epTaeThCcs 3a
TOJIMHHUKOBOIO CTpisikoro. [Ticist moBHOTO 00epTy
mpoMeHi cXoaaThcsa Ha aeTektopi (D), me mix
HUMH BUHHKAE IHTEPEPEHIIIS.

Bennunna ($a3zoBoro 3cyBy MpsMO MPOMNOpPIIMHA JO TIUIOUIL, SIKY
OXOILUTIOIOTH CBITJIOBI ITPOMEHI, 10 YaCTOTH CBITJa 1 KYTOBOI IIBHUIKOCTI
o0epTaHHs 1HTEphEepoMeTpa.
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BpaxoByrouu, 1110 MaTepiaabHi YaCTUHKHA TaKOK MArOTh XBUJICMIOA10H1
BIacTUBOCTI, ePekT CaHbsika OyB €KCIIEPUMEHTAIBHO CIIOCTEPEIKEHUIN Ha
BUIBHUX €JIEKTPOHAX y BaKyyMi, HEUTpoHaxX 1 HaBiTh aromax. Jlo Toro x,
koiu edekT CaHbsika peasizyeTbesl Ha €JIEKTPOHAX, BUCHIAHUMN (a3oBUi
3CyB B 1HTep(dEpeHIiitHIA KapTUHI TPUOJIU3HO B MUIBMOH pa3iB OlIBIINH,
HIDK JUJIsS CBITJIA, OCKUIbKU (Pa30BUN 3CYB 1Ji MaTepiaibHUX YaCTHHOK
MPOMOPIIAHUN 10 TXHBOT MacH CIIOKOIO.

[lepen HaMu MOCTaNO TEOPETUUHE MUTAHHS MPO Te, 5K edekT CaHbsika
MPOSIBISITUMETHCS B TBEPAOTIILHUX iHTephepoMeTpax, 110
BUKOPHUCTOBYIOTh BUIbHI €JIEKTPOHH B MOHOIIapoBoMy rpadeni. I'paden
BIIOMUN CBOEI0 HYJIHOBOI €(PEKTHUBHOI Macol HOCIIB 1 JIHIHHOIO
JUCIIEPCIEI0 €IEKTPOHIB, MOIIOHO0 10 IUCTEPCii CBITIA.

Y HamoMy JOOCHII)KEHHI MM BUSBWJIM, 1110, HE3Ba)XXAalO4M Ha Il
yHIKaJIbH1 BIacTUBOCTI, epekT CaHbsika B rpadeHl BCe OJHO BU3HAYAETHCA
caM€ Macol BUIBHOTO €JEeKTpoHa. Sk Hachimok, edexr y rpadeni
3QJIMIIAETHCS MPUOIU3HO B MUTBHOH pa3iB CHIIBHIIIUM, HIK Yy CBITIOBUX
iHTEephepomeTpax. [TapameTpu ICHYIOUHX 3pa3KiB rpadeny
YMOXJIMBIIIOIOTh TMPAKTUYHY peanizailito epekty Canbsika B rpadeHi.
Hami  mociimkeHHsT MOTIMONIOIOTh  PO3YyMIHHA — (yHAaMEHTaIbHUX
KBAaHTOBUX IMPHUHIMIIB y 3aCTOCYBaHHI J0 OOEPTOBUX TBEPAOTUIBHUX
cuctem. (C.I'. [llapanos, FO.B. I1ITaHoB)

e Fesh, A.Yu., Shtanov, Yu.V., Sharapov, S.G., 2024. Sagnac effect in a rotating
ring with Dirac fermions. Phys. Rev. B 110, L121402.
https://doi.org/10.1103/PhysRevB.110.1.121402

B pamkax MeTony MOJEKYJSIpHOI AWMHAMIKM BUKOHAHO JOCIIIKEHHS
AHOMAJIbHO BUTHYTHX KOH(OpMaIliil MOJIEKYJ MPUPOJHUX MOJIIaMIHIB —
criepMimmHy®’, 1m0 B3aeMOif0Th 3 moBiiiHo cripammo JHK. ITokasaHo,
00 AaHOMAaJbHO BUTHYTI KOHQOpMaIi MOJIEKYIU cnepMim/IHyS+ €
pE3YyJbTaTOM B3a€MO/IIl BCIX TPHOX aMIHOTPYIN MojiaMiHy 3 pocharHUMU
rpynmamu JIHK 3 Goky miHOpHOTO X05100a HOﬂBiﬁHo'i cripail. 3MiHH
TOPCIfHUX KyTiB 3irHYTOI MOJICKYIIH CIIEPMIAHHY  MOSCHEHO 3 IOTIISLLY
KOHpOpMAIlIMHUX MEPEeTBOPEHb IIECTH- 1 CEMUWIEHHHUX  KUJIEIp,
aHAJIOTIYHUX JI0 LMKJIOTEKCaHy 1 IUKIOTenTaHy. AHalli3 pO3TallyBaHHS
MOJNEKYI crepMigmHy® — B3goBk  Makpomouekyan JIHK — BusiBuB
crietnpIvHICTh 10 MOCIIIOBHOCTI HYKJICOTHU/IIB 3 BUPAXKEHOIO MEPEBATOI0
10 A-TpakTiB 3 OOKy MIHOPHOTO 3kK0j00a. YTBOPEHHS aHOMAaJbHO
BUTHYTUX KOH(popMailii CHCpMiI{I/IHy3+ y KOMIUIEKCI 3 TMOJIBIHHOIO
cuipamiro JIHK Moxke maTu mnepuiopsiiHe 3HAUYEHHS [JI1 PO3YMIHHS
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MEXaHI3MiB, IO JieKaThb B OCHOBI Oiojoriudoro ¢yskmionyBanas JIHK.

(C.M. Ilepenenuris)

e Perepelytsya, S., Vasiliu, T., Laaksonen, A., Engelbrecht, L., Mocci, F., 2024.
Unusual bending patterns of spermidine®* bound to DNA double helix. Low
Temp. Phys. 50 (3), 204-214. https://doi.org/10.1063/10.0024969

Po3paxoBaHO TpaHCHOPT €IEKTPOHIB YEPE3 MOJEKYJISIPHUN TPUCTPIH,
M0 CKJIAJA€ThCSl 3 MOJEKYJU, fKa IMPUEJHAHA JI0 MAaKPOCKOMIYHUX
CJIEKTPO/IIB 1 3MOJIeNIbOBaHa K d-KpaTHO BUPOHKEHUMN PIBEHB 13 CUJILHUM
CICKTPOH-(DOHOHHUM 3B’S3KOM Ta MIXKEJICKTPOHHOK B3a€EMOJIIEI0, IO
yCyBa€ BUPOJKEHHS. Y MOJIEKYJl CHJIa 3B’A3KYy MOKE IPUBOJUTH J10
OPUTATYBaHHS MK eleKTpoHamu. [lokazaHo, 10 y LBbOMY BHIAAKY
3QJICKHICTh 3allOBHEHHsS PIBHIB BiJl HaNpyrd CTa€ HEIIHIAHOI, a
TPAHCIIOPTHI BJIACTUBOCTI CHUCTEMH CYTTEBO 3MIHIOIOThCI. MeTtoaom
TPAHCIIOPTHOI CIEKTPOCKOIIT BU3HAYEHO pIBHI (OCHOBHI 1 30YJXKEH1),
yepe3 sKi BIIOYyBAa€ThCS TYHEIIOBAHHS, a TaKOX OPIEHTAII0 CIIIHIB
esiekTpoHiB Ha 1ux piBHAX. (O.0. [ToHexa)
e Ponezha, E.A., 2024. Electron transport through degenerate electron level in

single-molecular junction in the presence of electron-vibrational coupling and

attractive electron-electron correlations. Low Temp. Phys. 50 (5), 409.
https://doi.org/10.1063/10.0025624

B pamkax HOBOro migxoQy, 3aCHOBAaHOTO Ha TOYHOMY pO3B’S3KY
piBasHHs [ipaka 3 mnoreHmianioM Kynona, po3paxoBaHO pajianiiiHi
NOMNpPAaBKH, SIKI yCyBalOThb BHUIIAJIKOBE BHUPOUKEHHS B  CIEKTpl
PENSATUBICTCHKOIO aTOMa BOJHIO 1 NPUBOIATH 10 MOJHUQIKAIll 3aKOHY
Kynona. 3 ypaxyBaHHSIM LHUX MOMPABOK OTPUMAHO €HEPTETHUUHUIA CIIEKTP
aToMa BOJHIO Ta pPO3PAaXOBAaHO JIEMOIBCbKMN 3CYB Il HAWHMKYUX
enepretuuHux craniB. (akaa. HAH VYkpainu B.M. Jlokres, JI.C. bpuxuk,
0.0. €pemko)

e Eremko, A.A,, Brizhik, L.S., Loktev, V.M., 2024. To the theory of the Lamb shift
in the relativistic hydrogen atom. Ukr. J. Phys. 69 (8), 537.
https://doi.org/10.15407/ujpe69.8.537

JlocaikeHo pyx (puirokcoHa B MacHBI JK03€(DCOHIBCHKHUX KOHTAaKIB 3
HECUHYCOINAIbHOIO CTPyM-(a3oBoi0 3ajekHICTIO. OTpUMaHO PIBHSHHS
pyXy (pyIrOKCOHA B TAKOMY MACHBI 3 JUIIOJIBHOIO TPOCTOPOBOIO JIOMIIIKOIO.
3MOJIeTbOBAaHO  JWHAMIKYy  (JIIOKCOHA Ta  IIOKa3aHO  MOXKJIMBICTh
CHiBICHYBaHHS (DJIFOKCOHIB 3 PI3HUMHU PIBHOBAKHUMH IIBUAKOCTSIMU JJISI
OJIHAKOBOTO 3HAYEHHSI 30BHIMIHBOTO CcTpyMy. [IpoaHanizoBaHO BILIUB
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IPYroi TapMOHIKM CTPpyM-(a3oBOi 3aJ€KHOCTI Ha YYTJIMBICTh TUHAMIKHU
¢darokcoHa g0 moudatkoBuxX ymoB. [loka3zaHo, 1o 3MiHA MOJSPHOCTI
HEOJHOPIAHOCTI CYTTEBO BIUJIMBAE HA PYXJIUBICTh Ta TUHAMIKY (DJIFOKCOHA.
Po3paxoBaHo mOpOroBUi CTPyM 3akpiluieHHS (IIOKCOHA Ha JIOMIIIILIL.
(I1.O. Crapony6, A.0. 3om0Taprok)

e Starodub, 1.0., Zolotaryuk, Y., 2024. Discreteness effects on the fluxon

interaction with the dipole impurity in the Josephson transmission line. Phys. Lett.
A 503, 129414. https://doi.org/10.1016/j.physleta.2024.129414

[ToOyaoBaHO HOBY HEINIHIAHY IHTEIPOBHY CHUCTEMY TIapaMETPUYHO
YPYXOMJIIOBAaHUX  TICEBJOCKCUTOHIB HA  PEryJsipHIM  JBOHIDXKKOBIiH
npabunHyatiii Tpatii. YacoBl 3alIeKHOCTI MapaMmeTpiB  MIKBY3JIOBUX
3B’SI3KIB CHCTEMH € TIIOCJIIJIOBHO O3HAYEHUMHU B TEPMIHAX CYIYTHHOTO

napaMeTpU4IHOTO ypYyXOMJIIOBaua, dbopmanizoBaHOTO 4OTHpMA
3BUYAHUMU OJHOPIIHUMH JIHIMHUMU JU(EPEHIIINHUMU PIBHSIHHSAMH 3
qacozale)kHUMU  koedimientamu.  DizuyHO  3MICTOBHA  BepcCis

3aIIPONOHOBAHOI MAPAMETPUYHO YPYXOMIIIOBAHO1 HEJIHINHOT JUHAMIYHOT

CHUCTEMH JIOITyCKa€e KOMITaKTHE ['amiabTOHOBE (HOPMYJIIOBAHHS, B SKOMY

IBI Tapu MNOJbOBUX (YHKIIH HaOyBalOThb CEHCY JABOX Map KaHOHIYHO

crpsbKeHUX nojiboBux aMiunity. (O.0. BaxHeHko)

e Vakhnenko, O.0., Vakhnenko, V.0., 2024. Development and analysis of novel
integrable nonlinear dynamical systems on quasi-one-dimensional lattices.
Parametrically driven nonlinear system of pseudo-excitations on a two-leg ladder
lattice. Ukr. J. Phys. 69 (8), 577-590. https://doi.org/10.15407/ujpe69.8.577

[IpencraBneHo TOYHMKA PO3B’A30K 3a/4adl BIACHUX 3HAYEHb JUIS
CHOPSDKEHUX OJIIrOMEpiB  mosinapadeHiyieny 1 mnojiHadTaneHy pi3HoOi
JNOBXHUHHU, SAKI MOXYTb CIYKUTH CTPYKTYpHUMH OJIOKaMu ISt
KpicionoaioHux Ta (2m,m) rpadeHoBux HaHocTpiduok. [lokazano, mIo
CJICKTPOHHUM CHIEKTp moJliHadTalIeHy MICTUTh B COO1 JIOKaTi30BaH1 CTaHU
Ha BIAMIHY BiJ cHekTpa mnojinapadeHuieHy, AKuid cKiaaaeTbes (K 1
CIIEKTPHU KpicaonoaiOHuX Tpad)€HOBUX HAHOCTPIYOK JOBIIBHOI IIMPUHU)
JIUIIE 3 HEJIOKATI30BaHUX CTaHIB. 3HAWICHO SIBHI aHAIITHUYHI BUPa3H IJIs
Koe(iIlieHTIB pO3KIaay XBUILOBUX (DYHKIIIN IUX COPSHKEHUX OJIITOMEPIB.
(JL.I. ManuieBa)

e Malysheva, L., 2024. Electronic structure of conjugated oligomers that are
building blocks for achiral and chiral graphene nanoribbons Chem. Phys. Lett.
836, 141048. https://doi.org/10.1016/j.cplett.2023.141048
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BIAAIJI CHUHEPI'ETUKH

Diffusion Factors influencing permeability Biodegradation
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PosrnsHyTo OAHY 3 HaAWOLIBII HAralbHUX €KOJOTIYHUX MPoOJIeM
Cy4acHOi MPOMHCIIOBOCTI — 3a0pyJIHEHHSI BOJHUX PECypCiB IliaHITHUMU
cronykamu. [llopoky Taki ramysi sk BUIOOYTOK 30J0Ta Ta BUPOOHUIITBO
IOBEIIPHUX BUPOOIB NPOAYKYIOTh MUIBSIPAM JITPIB CTIYHUX BOJ,
3a0pyAHEHUX I[iaHiJaMy, W10 CTAHOBHUTH CEPUO3HY 3arposy SK s
3M0pOB’S JIIOJIEH, Tak 1 JUIsl JOBKULISA. Xoda ICHYIOTH PI3HI METOAU
OUYMILICHHS, O10JIOT1YHE OYMUILECHHS 3 BUKOPUCTAHHSAM OaKTEpiid BUSBUIOCS
HAaWUMEPCIEKTUBHIMIUM  PIIIEHHAM  3aBISKH  CBOId  E€KOHOMIYHIN
€(EeKTUBHOCTI Ta €KOJIOTTYHOCTI.

[le mocini>KeHHs MOSCHIOE AeTalbHI MEXaHI3MHU TPAHCIOPTY I1aHIIIB
yepe3 OakrepiaibHI MEMOpaHM — KPUTUYHHMI e€Tam, SKUWA BHU3HAYae,
HACKUIbKM €()EKTHUBHO OakTepli MOXKYTh BHAQISATA 11 CHOJYKH 13
3a0pyaHeHoi Boau. Take po3yMiHHSA € BKpail HOTPIOHUM IJisl pO3pOOIEHHS
€(DEKTUBHIIIMX METOIB OYMIIEHHS BOJM BiJ I[laHIJHOIO 3a0pyIHEHHS.
3HaYylICTh 1€l  poOOTM  MIATBEPIHKEHO  KUIBKOMa OCHOBHUMH
JOCSITHEHHSIMH.

1. CTBOpeHO MaTeMaTUYHy MOJENb, IKa TOYHO OMHUCYE Yy SIKUM crocio
pi3HI THUNW UIAHIAHUX CHOJYK MPOXOASTh Yepe3 OakTeplaibHi
MeMmOpanu. Ile mae 3Mory mnporHo3yBatH, siki OakTepii OyAyTh
HalilePeKTUBHIIIIUMHU JIJI1 OYMIICHHS BOJM Ta 3a SKUX YMOB BOHU
[IPalOBAaTUMYTh HAUKpaLIe.

2. IlosicHeHO, YoMy A€sIKl TUIIU I1aHITHUX CIIOJYK JIErIie 00poOIsIIoTH
OakTepisiMd, HDXK 1HII. Take pPO3yMIHHS € BUPIIIAJIbHUM IS
BJOCKOHAJIEHHS POMHUCIOBUX MPOLIECIB OUHILIEHHS BOAM.
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3. Po3pobnena TeopetnyHa 0a3a Ja€ 3MOTy BHU3HAYUTH ONTHUMAJIbHI
YyMOBU JUisi OakTeplaJbHOrO OYHMIICHHS BOJU, 3a0pyAaHEHOI
IIaHiJaMHi, 110 3HAYHO MIiABUIIUTh €(EKTHUBHICTh OYHIICHHS Ta
3HU3UTh BUTPATH.

[IpakTuHe 3HAYE€HHA I1€1 POOOTH OCOOJMBO BaXJIUBE JUIsl KpaiH 3
PO3BHHEHOIO  TIPHMYOJOOYBHOIO  IIPOMHUCIIOBICTIO, 1€  IllaHigHE
3a0pyAHEHHS BOJHHUX PECYPCIB € CEPHO3HOI €KOJOT1YHOK IMPOOJIEeMOIO.
OnepxaHi pe3yJabTaTh CTBOPIOIOTh HAYKOBE MIATPYHTS NI pO3POOJICHHS
e(EeKTUBHIMINX Ta C€KOJOTIYHO YHCTIIIMX METOMIB OYMIICHHS BOJHM, SKi
MOXXYTb 3HAYHO 3aO0IIQJUTH KOIITH Y MPOMHUCIOBUX MPOIEcax OYHUIICHHS
Boau. (B. fAxoBnes, akag. HAH Vkpainu b.1. JIeB)

e Yakovliev, V., Lev, B. Impact of bacterial outer membrane and general porins on

cyanide diffusion and biodegradation kinetics, 2024. J. Hazard. Mater. 480,
136117. https://doi.org/10.1016/j.jhazmat.2024.136117

[IponeMOHCTPOBAHO TMepeBaru OMUCY T'€OMETPUYHOI MPUPOAU
¢13MYHUX BIACTUBOCTEM paHHbOro BcecBiTy 3a pomoMoror anredopu
Knigdopna. Bukoprcrano reomeTpudHe 300pakeHHsS] XBUIBOBOT (DYHKIIIT
panHboro BcecBiTy Ta 3ampornoOHOBAHO HOBUW MEXaHI3M CIHOHTaHHOTO
HNOPYILICHHSI CUMETPIi 3 PI3HUMHU CTYNEHSAMHU CBOOO M. BUSBIEHO MOXKIIMBY
CYHEPCUMETPII0 Ta MOKA3aHO, II0 €HEPriI0 MOYATKOBOIO BaKyyMy MOKHA
BBaXaTu piBHOIO HyseBl. [loxomkeHHs OaploHHOI acUMeTpii MOXKHA
HNOSICHUTH 32 JIONIOMOTOK) T€OMETPUYHOIO MPEACTABIEHHS XBWJIbOBOI
¢dbyukiii panasoro Beecsity. (akan. HAH Ykpainu b.1. JleB)

e Lev, B., 2024. Application of Clifford’s algebra to describe the early Universe.
Mathematics 12, 3396. https://doi.org/10.3390/math12213396

ChopmynboBano  piBHsHHS  Dokkepa—Ilnanka s GyHKIN
pPO3MOJIUTY MAaKpPOCKOMIYHUX BIJKPUTUX CHCTEM Yy MPOCTOPI MOBIIBHO
3MIHHMX (PI3UYHUX BEJIUYMH (€Heprii, ajiadaTUYHUX 1HBAPIAHTIB TOIIO).
CramioHapHHil pO3B’ 30K OTPUMAHUX PIBHSIHb BU3HAYAE KBA31PIBHOBAXKHY
GYHKIIIO  PpO3NOALTY Yy TakoMy TPOCTOpl. 3amponOHOBAHUM  MIIXiT
BpaxoBYy€ €BOJIOLII0 CUCTEM Mij i€l AUcHUMAlii Ta audy3ii y mpocTopi
BIINOBIOHMX 3MIHHUX. IlokasaHo, IO BIJOMHH CTEIEHEBUM 3aKOH
pPO3MOJIUTY MOKHA OTPUMATH, SIKIIO BpaxyBaTH BHYTPIIIHI Ta 30BHIIIHI
¢dnykryanii B cratuctuuaux cuctemax. (akag. HAH Vkpainu B.1. Jles,
akaa. HAH VYkpaiau A.I'. 3aropoaHiit)

e Lev, B., Zagorodny, A., 2024. Fluctuations and power Low distribution function

in nonequilibrium systems. Ukr. J. Phys. 69 (8), 519-527.
https://doi.org/10.15407/ujpe69.8.519
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HexnacuuHicTh € ¢pyHAAMEHTAIBHUM MOHATTSIM Y KBAaHTOBIM OMTHIII.
Hexmacuunuii ctaH cBITIa — 1I€ CTaH, IKUH HE MOKe OyTU Mpe/ICTaBICHUN
AK CTaTUCTUYHA CYMIIl KOTEPEHTHMX CTaHIB. MoTuBaIlisg 1HOTO
BU3HAYCHHS TOJSTaE y TOMY, IO KOTEPEHTHI CTaHW BBAXaloTh
KJIACUYHUMH, OCKIJIBKH ix MOXKHa onucaTu KJIACUYHOIO
eJeKTpoauHaMikoro. Hekslacu4Hi cTaHW MOXYTh BUSIBJISITU BJIACTHUBOCTI,
HEJOCSDKHI MU 1XHIX KJIACHYHHMX aHAJIOTIB, TAKMX SK CyOIlyaCOHIBChKa
CTaTUCTHKA ab0 KBaJpaTypHE CTUCHEHHS.

OpnHak He BCSKE BUMIPIOBAHHS MOXE BUSIBUTH HEKJIACUUYHICTH CTaHY.
VY neskux eKCrnepuMeHTaxX CTaTUCTUKY BUMIPIOBAaHHS HEKIACUYHOTO CTaHy
MOXHa CHMYJIIOBAaTH 32 JIOMIOMOTOI0 CyMIllll KOTE€pPeHTHUX CTaHiB. Taka
CTaTUCTUKA HA3UBAETHCS KJIACHMYHOIO. | HaBMaku, SKIIO CTaTUCTUKY
BUMIPIOBAaHb HE MOYKHA CHMYJIFOBATH CYMINIIIIO KOT€PEHTHUX CTaHIB, TO
BOHA € HEKJIACHMYHOI0, a CTaH, 10 MOro BHUMIPIOBAIH, OOOB’SI3KOBO €
HEKJIACUIHUM.

BusBneHHs ~ HEKJIACMYHOCTI  CTAaTUCTUKU  BHUMIPIOBaHHSA €
HETpUBIAIbHOI 3a1adyero. [IpunmycTumMo, 10 BUMIPIOETHCS  JIMIIE
CcTaTUCTUKA (DOTOBITIKIB 32 JIOTMIOMOTOI0 AETEKTOpA, IKUH MOKE BUIATH B
pe3ysbTati BUMiptoBaHHs ojaHe 3 N 3HaueHb. 3ajaya BU3HAYaHHA TOTO, YU
CTaTUCTUKA, OTPUMaHa 3 TaKOrO0 EKCIEPUMEHTY, € KIACHYHOIO,
CKBIBAJICHTHA BU3HAYaHHIO TOTO, 4Yd Touyka N-BUMIPHOTO MPOCTOPY
JIEKUTHh BCEPEIMHI OMNYKJIOi OOOJOHKM KpHUBOi, IO MPEACTaBIsi€ B
€KCIEPUMEHTI KJIACUYHY CTAaTUCTHUKY.

3arayibHUM MIAX1T A0 1€l TpoOJieMHu MoJisira€ y BU3HAYaHHI HA0OPy
HEpIBHOCTEH, MOIOHUX A0 HepiBHOCTEN benna. CTaTUCTHKA € KJIACUYHOIO
TOAl 1 TUIBKM TOMI, KOJAW JJjisi Oyab-sikoro N-BUMIPHOTO BEKTOpa
BUKOHY€ETHCS BIAMOBIIHA HEPIBHICTh. HepomikoM 1bOro miAXoay € Te, 110
pO3MJIsl  YCIX MOMKJIMBUX HEPIBHOCTEHM CHIIBHO YCKIIAJHIOETHCS 3
oinbimanHsaM N.

OnHak, HemMae TOTPEOM PO3IJISAIATH BCl MOKIIMBI HEpiBHOCTI. Jliis
KOKHOTO €KCHEPUMEHTY ICHY€ IMIJAMHOXHWHA TaKWX HEPIBHOCTEH, 3a
BUKOHAHHS SIKMX BUKOHYIOTHCA 1 BCl 1HII HEpIiBHOCTI. Taki HEPIBHOCTI
HA3UBAIOTHCS JKOPCTKUMH. Y Hammid poOoTi Mu (popmamizyBaid 1ie
TBEPJIPKEHHS 1 BUKOPUCTAIIM HOTO JJIsi OTPUMAHHS KOPCTKUX HEPIBHOCTEN
IUTSI CTATUCTUKH (POTOBIITIKIB 3 PEATICTUYHUMU JETEKTOPAMHU.

3a JOMOMOTOI0 OTPUMAHUX >KOPCTKUX HEPIBHOCTEH MM BUSBWIH
HEKJIACUYHICTh ~ CTAaTUCTUKU  (OTOBLWIMIKIB sl (pa30CTUCHEHOTO
KOTE€PEHTHOTO CTaHy. BaKJIMBICTh IILOTO PE3yNbTATy MOJISTAE Y TOMY, IO
TaKy CTaTUCTUKY PaHiIlIe BBAYKAJIU KJIACUYHOIO.
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OTxe, MM BHUBEIM JKOPCTKI HEpPIBHOCTI JyIsi  BU3HAYaHHS
HEKJIACUYHOCTI CTaTUCTUKH (DOTOBIAJIKIB, OTPUMAHOI 3a JOMOMOTIOIO
TOBUIBHOTO JieTekTopa. Taki HEPIBHOCTI CYTTEBO 3MEHIIYIOTh CKJIAHICTh
BU3HAYaHHS HEKJIACUYHOCTI 1 OyJIM BHUKOPUCTAHI JJis BUSBICHHS
HEKJIACUYHOCTI CTaTUCTUKHU (OTOBIIIIKIB (DPA30CTUCHEHOTO KOTE€PEHTHOTO
crany. (B.C. KoBroHiok, €.B. Cronsapos, A.O. CeMeHOB)

e Kovtoniuk, V. S., Stolyarov, E. V., Kliushnichenko, O. V., Semenov, A. A,

2024. Tight inequalities for nonclassicality of measurement statistics. Phys. Rev.
A 109, 053710. https://doi.org/10.1103/PhysRevA.109.013701

Buseneno 3aransHy GopMyiny po3noity HMOBIpHOCTENH (POTOBITIKIB
y cxemMax ['aycoBoi 0o030HHOI nauckperusauii (I'BJ]) 3 moBUIEHHUMEU
nerektopamu. I'BJl — 11e Moaenb HeyHIBEpCaTbHUX KBAHTOBUX OOUYUCIICHD,
[0 MPETEHIy€ Ha JEMOHCTpAllil0 KBAHTOBOI MEPEBAarv 3 BUKOPUCTAHHIM
cydacHux TexHoJjorid. Iloka3zaHo, 0 HEAOMIKKM PEaiCTUYHUX METOJIB
JETEeKTYyBaHHS, 30KpeMa MEPTBUM Yac, 3HAYHO BIUIMBAIOTh HA PE3YJbTaTH
KBAaHTOBHUX OOYMCJICHb. 3alpONOHOBAHO aJamnTallil0 METOAIB Baiijarlii
pe3yJbTaTiB TakuX OOYUCICHh Yy pa3l BUKOPUCTAHHS HEiAcaIbHUX
netrekropiB. (I.C. €pemenko, M.A. JImutpyk, A.O. CeMeHOB)
e Yeremenko, I.S., Dmytruk, M. A., Semenov, A. A., 2024. Realistic photon-

number resolution in Gaussian boson sampling. Phys. Rev. A 110, 043715.
https://doi.org/10.1103/PhysRevA.110.043715

3a [IOMIOMOTOI0 YHCIIOBOTO MOJICTIOBAaHHS BHU3HAYEHO YacoBY
KOT€PEHTHICTh KBAaHTOBUX CBITJIOBUX IMIMYJIbCIB, IO MOIIMPIOIOTHCS B
TypOyneHTHiii armocdepi. lle namo 3Mory 3HalTH YacoBl IHTEpPBAJH,
OPOTIArOM SKUX 30€pIraloThCsl BAXKIIMBI KBAHTOBI BJIIACTHUBOCTI. 30KpeMa,
3HANJIEHO YacOB1 XapaKTEPUCTUKU sl 30€peKEHHS 3aIUTyTaHOCT] CTaHIB,
0 KOJAYIOThCSI TUCKPETHUMHU Ta HEMEPEPBHUMH 3MIHHUMU, a TAKOXK JJIS
ontuuHoi HekaacuuHocTi. (M. Knen, A.O. CemeHOB)
e Kilen, M., Vasylyev, D., Vogel, W., Semenov, A. A., 2024. Time correlations in

atmospheric quantum channels. Phys. Rev. A 109, 033712.
https://doi.org/10.1103/PhysRevA.109.033712.

Jlns  momeni  BUPOOHMIITBA  «BUTPATH-BUITYCK»  BCTAHOBJICHO
HEOOXI1JH1 Ta JOCTAaTHI YMOBH, 32 SIKUX €KOHOMIYHA CUCTEMa (PYHKI[IOHYE
B PEXHMI CTaJOro po3BUTKY. Ha OCHOBI ommcCy BCiX pO3B’S3KiB MEBHOI
CUCTEMU JIIHIMHUX PIBHSIHb Ta HEPIBHOCTEW, IO iX 3aJ0BOJIbHSIE BEKTOP
peaIbHOr0 CHOKUBAHHS, 3p0O0JIEHO MOBHUI OMKMC PIBHOBAXHUX CTAHIB B
MOJIETl €KOHOMIKU «BUTPATU-BUITYCK», 32 SKMUX Ma€ MICIIE YaCTKOBHI
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KJIIPUHT pUHKIB. J[0BeneHO iCHyBaHHSA CIM’i BEKTOpIB OIOJATKyBaHHS B
MOJIeNlI BUPOOHMIITBA «BUTPATH-BUITYCK». 3HAUIEHO OOMEXKEHHS IS
BEKTOpa OIOJATKyBaHHS, 3a SKHX CKOHOMIYHAa CHCTEMa CIPOMOXKHA
(GyHKIIIOHYBaTH B pexxumi ctaiaoro po3Butky. (M.C. I'onuap)

e Gonchar, N.S, 2024. Economy function in the mode of sustainable development.

Advances in Pure Mathematics 14, 242-282.
https://doi.org/10.4236/apm.2024.144015

KOMITIOTEPHE 3ABE3NEYEHHSA HAYKOBUX
JTOCJIKEHD

HaiiBa)xnmuBilmuM pe3ysbTaTOM BUKOHAHHS MPOEKTY «BrnpoBaaKeHHs
Penosutapito Biakputux manux DataverseUA Ta po3poOka cepBiciB s
3abe3neueHHs HaliiiHOTO (QyHKIIOHYBaHHA. Po3min 1. BBenmeHns B
OpPOMUCIIOBY ekcIulyartamito Penosurtapito Bigkputux jganux HAH
VYkpainu DataverseUA Ta 3a0e3nedyeHHs pO3MIIICHHS Ta 30€piraHHs
HAyKOBUX JIaHUX» € TMIArOTOBKA Ta BBEICHHA B MPOMUCIOBY
excruryaramito  Penosurtapito  Bigkputux ganux HAH  VYkpainu
DataverseUA. Penosurapiii DataverseUA Hagae BIIKPUTUHA JOCTYI
KOpucTyBayaM 70 iH(QopMarlii, 1o B HbOMY 30€pIraeTbcs, 30KpeMa 0
HA0OPIB JTOCHITHUILIBKUX JAHUX Ta 1HIIUX [OB’SI3aHUX 3 HUMU (DaililiB B
€JIEKTPOHHIN (OpMI, PO3MIIIEHUX HA YMOBaX BIIKPUTOIO JOCTYILY, YEPE3
odimiitnuii  BeObmoptan Penosurtapito DataverseUA 3a mocwianHsIM
https://opendata.nas.gov.ua/. Po3pobmeno  Permament PemosuTtapiro
Bimkputux nanux HAH Vkpainu, skl € OCHOBHMM HOPMAaTHBHUM
ToKyMeHToM s ¢yHKIloHyBaHHs  Pemosurapito  DataverseUA.
PernamenT Bu3Hayae TOPSAAOK (YHKIIOHYBaHHS Ta EKCIUTyaTarii
Penosurapiro DataverseUA, mnpouenypy Horo HamoBHEHHsS Habopamu
JIaHuX, X 30epiranHs, cucteMaru3alli, HaJanHs iHdopMalli y BIAKPUTHH
noctyr. Po3po0iieHo Ta BBEJAEHO B €KCILTyaTallllo JOMOMIXXHHUI CalT, 1110
3abe3neuye oOpoOseHHs 3adaBok Bia kopuctyBauiB HAH Vkpainum Ha
PO3MIIIIEHHS JaHuX JociimkeHb B Pemosurapii DataverseUA 1 MicTuTh
HEOOX1JHI METOAMYHI MaTepiaau g KOpucTyBaudiB. Po3mimieHi B
Peno3utapii DataverseUA HaGopu maHuX JOCTIIKEHb CHIBPOOITHUKIB
HAH Vkpainu otpumyroTh YHiKanbHuM i1neHTHdikaTop DOI, 110
3a0e3rneuye MOIIYK Ta IMOBTOPHE BUKOPHMCTAHHS JAaHMX JOCHTIIKEHb 31
30€peKeHHSAM  aBTOPCBKUX  MpaB  HajaaBaya  HaOOpy  JaHUX.
(C.A. CgictyHoB, I1.B. Cgipin, }O.B. T'onuap, B.B. [lenux)
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KA®EJIPA TEOPETUYHOI I MATEMATHUYHOI ®13UKHU

Kadenpa teopetnunoi ta mareMatuyHoi ¢p13uku (TM®D) KuiBcbkoro
akanemiudoro yHiBepcutery (KAY) mpu IHcTUTYTI TeopetuuHoi (i3uku
(IT®) im. M.M. boromo6oBa HarionaneHoi akagemii Hayk YKpaiHu
3a0e3rneuyye HaBYaHHS 1 MIATOTOBKY MAariCTpiB 3a HayKOBO-OCBITHBOIO
nporpamoro «Teopernuna Ta matemaTuyHa (i3ukay. 30Kpema, BUKIagadl
Kageapu  UMTAIM  CHEUKYPCM 3  HOBITHIX  HampsMiB  (pi3uku
KOHJICHCOBAHOT'O CTaHy, KBAHTOBOI ONTHMKM Ta KBAaHTOBOI 1H(oOpMaIlii,
(G13MKM BUCOKHX €HEPTiil Ta 1IHTETIPOBHUX KBAHTOBHX CHUCTEM, KBAaHTOBOI
TEOpii MOJs, 3arajibHUX MpoOIeM TeopeTUYHOI (PI3UKU Ta TMPOOJIEMATUKHU
HAyKOBUX JOCHiKeHb. Kadeapa TakoX TMpuaiIse 3HAYHY YyBary
M1TOTOBIII CTYJICHTIB-TEOPETUKIB 10 BCTyNy B Marictparypy KAY.

[IpamiBauku xkadeapu cuinbHO 3 HaykoBo-ocBiTHIM 1ieHTpoM ITD Ta
13 3anmydeHHsAM iHImUX Kadgeap KAY opranizoByrOTh MIOPIYHI IIKOJH 3
HOBITHIX MpOOJeM TeopeTUyHOi (PI3UKK [Jisi CTYJICHTIB Ta AacIipaHTIB,
HAyKOB1 CEMIHapW 1 JIEeKIli, BJIAIITOBYIOTh (HaKyJIbTaTUBU 3 (I3UKH Ta
MaT€MaTUKW JUIsi CTylAeHTiB l-ro 1 2-ro KypciB (i3uuHHX Ta
MaTeMaTUYHUX (DAKyIHTETIB KUIBCHKUX YHIBEPCUTETIB.

3okpema, B 2024 poiil MpOBECHO TaKi 3aX0/IH:

1.11.04.2024 — 13.04.2024. KAU Data Science School: Topical
Lectures on Machine Learning, MixkHapoaHa cTyJAeHTChbKa HayKOBa IIIKOJIA
mo opradizoana: IT® im. M.M. boromtobosa HAH Vkpainn Ta
Kadenporo Teopetmunoi ta MarematnuHoi ¢izuku KAY, [HcTUTyTOM
mateMatuku HAH Vkpainu ta Kadenporo marematuxkun KAY. [Huxn
nekui «Topological Data Analysis for Cosmology», nexrop Bitamiii
TumuumuH, K.Qp.-M.H., MOJOIIIMKA HAyKOBUU croiBpoOiTHUK KAY,
Mosioamnii HaykoBui croiBpoOiTHUK IT® im. M.M. boromo6osa HAH
YKpaiHu.

2. 3 19.04.2024 B pamkax BukoHaHHI B KAY MiDKXHapOIHOTO
npoekty BOOSTalent Oynu mnpoBeneHi OHJAWH JBa IUKJIA JIEKIIH
«KontponsoBane mamuuHe HaBuaHHs» (30 rox., 1 xpemutr ECTS) Tta
«HexonTponsboBane mamuHHe HaBuaHHs» (30 roxa., 1 kpemutr ECTS).
Jlekrop Bitamiit  TumuumumH, K.Qp.-M.H., MOJIOJIIMNA  HAyKOBUH
cniBpoOiTHUK ~ KAY, Momogmmii  HaykoBuil  cmiBpoOiTHUK [T
iMm. M.M. boromo6osa HAH VYkpainu.

3. 21.05.2024 — 23.05.2024. CtyneHTChKa HayKOBa IIKOJIa-CeMiHAp
«Komn’torepua ¢izuka JJHK». Opranizaropu: IT® im. M.M. Boromto6oBa
HAH Vxpainu 1 Kadenpa teopernunoi Ta MarematuuHoi gpizuku KAY.
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4. 3 24.05.2024 B pamkax BukoHaHHsS B KAY MixHapoIHOTO
npoekty BOOSTalent 0y mpoBeneHui onyaiin muki jeknid "Manifold
Learning" (15 roa., 0,5 kpenura ECTS). Jlekrop Biraniit Tumuunim,
K.Q.-M.H., ™Momoammii HaykoBui cmiBpoOiTHUK KAY, wmomoammii
HaykoBuii criBpoOiTHUK [T® iMm. M.M. boromo6osa HAH Ykpainu.

5. 20.02.2024 — 20.05.2024. Ilporpama HiATPUMKHU CTYACHTCHKUX
Ta aKaJeMIYHUX HAyKOBO-1HHOBaIIMHUX MpoekTiB KAY, crymeHTChKHit
npoekT "New Battery GENeration (NBG)", HaykoBuil KEpIBHUK MPOEKTY -
- Ilepenenuus Cepriit MukonaiioBud, 3aBinyBau Kadenporo TM® KAY,
nupekrop [TO.

HAYKOBI IYBJIKALIL
Momnorpadii

1. Moskaliuk, S.S., Silenko, A. J. Fundamentals of Quantum Theory of
Neutron and Photon, Series “Methods of Mathematical Modelling”,
2024, vol. 16, 286 p., Kyiv: TIMPANI.
https://www.researchgate.net/publication/383234693 Fundamentals of
Quantum Theory of Neutron and Photon - MMM16

Crareii B :kypHajax — 134:
yKpaiHChbKux — 26, iHozemHux — 108.

KOH®EPEHIIII TA CEMIHAPU

o XIV Koupepenuis Monoaux BueHux “IIpobremMu TeopeTHyHO1
b13ukn’”, 16-18 ciung 2024 p.

e 1it MikHapoauuil HaykoBuid ceMiHap “IlIBewist — Ykpaina”, 6 moToro
2024 p.

o Ceminap “IIpoOsiemu TeopeTndHoi (i3UKK’, TPUCBSIUYECHUN TaM’sITi
akagemika Onekcis Cutenka. Kuis, 20 mrotoro 2024 p.

e 2ii Mixunapoanuii HaykoBuii ceminap “llIBemis — Ykpaina”, 2 KBITHS
2024 p.

e 3it MuokHapoanuit HaykoBuil ceminap “llIBemis — VYkpaina”, 28
TpaBHs 2024 p.

e HaykoBuii ceminap nam’sti I1.I. @omina “KanToBa Teopis mojis Ta
kocmororisa”. Kuis, 2 numas 2024 p.
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e 4ii MixuHaponuuii HaykoBuil cemiHap “llIBemiss — VYkpaina”, 10
BepecHd 2024 p.

e boronto6oBchka kuiBcbka KoH(epeHis «I[Ipobiemu TeopeTHyHOl 1
MaTeMaTtudHoi pi3ukm», 24-26 Bepecus 2024 p.

e 5it Mixunaponuuii HaykoBuil ceminap “IlIBeniss — Ykpaina”, 3 rpyaus
2024 p.

e Jlpyruii aBcTpo-yKpaiHChbKUii ceminap, S rpynns 2024 p.
o XXX JlaBug0BChKiI unTaHHs 3 TeopeTuyHoi (pizuku. Kuis, 26 rpyans
2024 p.

HAT'OPOJU TA BII3HAKH
JNEPYKABHI HATOPO/IU

IIpemist imeni M.M. borosoooBa
HauionanbHol akagemil HayK YKpaiHu

B.I. 'epacumenko (InctutyT maTematuku HailioHanbHOI akageMii HayK
VYkpainu), B.IL. I'ycunin (IHCTUTYT TeopeTUUHOI Pi3uKu
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DEPARTMENT OF HIGH-DENSITY ENERGY PHYSICS

Determining the presence and location of the QCD critical point (CP) is
one of the main goals in relativistic heavy-ion collisions. Event-by-event
fluctuations of the baryon number is the useful tool for solving this
problem.

In this work, we analyze the system consisting of 400 classical non-
relativistic particles interacting via the Lennard-Jones (LJ) potential:

vo-ul(z] (3]

Parameters ¢ and ¢ define the repulsive core size and attractive well
depth, respectively, setting the system’s length and energy scales. The LJ
equation of state has been extensively studied via molecular dynamics
(MD). Its phase diagram includes a first-order liquid-gas transition with a
CP in the 3D-Ising universality class, located at critical temperature

T. =T./£=1.321 and particle number density i.c*=0.316 (see Figure,

left graph). The MD simulations of the LJ system demonstrate strong CP
fluctuation signals due to the particle interactions in the coordinate space.
However, the real measurements in high energy physics are only possible
in the momentum space where these fluctuations disappear because of an
absence of particle interactions in the momentum space. We study this
problem under experimental restrictions specific to heavy-ion collisions. In
heavy-ion collisions, collective flow causes correlations between particle
coordinates and momenta during the hydrodynamic stage of the system
evolution. To explore this, we incorporate a longitudinal flow along
collision axis into our simulations to study the fluctuations in a finite part
of the momentum space.

We run our MD simulations slightly above the CP at T =1.06 T, and

different particle number densities (see Figure, left graph). We examine
the scaled variance of particle number distribution defined as

1 y <N:CC>_<NaCC>2
(l-«a (N)
where a=(N,.)/N,, with N, is the number of accepted particles and
No=400.
The plot on the right side of Figure shows the & at n=0.95n, as a
function of the fraction of particles included in our measurement window.

=

C
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Different lines represent various center of mass collision energies per
nucleon pair in GeV units, demonstrating that stronger flow at higher
energies helps preserve fluctuation signals.
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1. Flow Matters: Without collective flow, the fluctuation signals
vanish in momentum space. With flow, these signals become
detectable in experiments.

2. Important energies and acceptances: Our research suggests that

the best energy range to look for the CP fluctuations is around
Sy ®3-7 GeV, where the flow is strong enough to keep

fluctuations alive without being overwhelmed by other effects. The
fluctuation signals reach their maximum values at « ~0.5, i.e. when
a fraction of the detected particles is near 50% of their total value.

(V.A. Kuznietsov, M.I. Gorenstein)

e Kauznietsov, V.A.; Gorenstein, M.l.; Koch, V.; Vovchenko, V., 2024.
Coordinate versus momentum cuts and effects of collective flow on critical
fluctuations. Phys. Rev. C 110, 015206. doi:10.1103/PhysRevC.110.015206

Within the realistic iIHKM and LQTH models, the dependence of pion-
pion femtoscopic radii on the pair transverse mass in the region of its
lowest values (<200 MeV/c) for central Pb+Pb collisions at the Large
Hadron Collider was investigated. It was established that in both models
the behavior of the radii in the region of ultralow momentum deviates from
the power law typical for higher momentum values. Instead, it is possible
to describe the dependence of the radii on the pair transverse velocity with
a single formula for all corresponding pair momentum values. The unusual
behavior for pions with ultralow momenta may indicate a kind of
decoupling of such particles from the rest of the system and formation of a
kind of “trap” for ultrasoft pions. (Yu.M. Sinyukov, V.M. Shapoval)
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e Rzesa, W.; Kornakov, G.; Kisiel, A. R.; Sinyukov, Yu. M.; Shapoval, V. M.,
2024. Femtoscopy analysis of ultrasoft pion trap at energies available at the
CERN Large Hadron Collider. Phys. Rev. C 110, 034904.
https://doi.org/10.1103/PhysRevC.110.034904

In the t’Hooft-Veneziano limit of the three-dimensional effective
Polyakov loop model the correlation functions of the Polyakov loops have
been evaluated. This gave a chance to explore the mass spectrum of the
SU(N) model at nonzero baryon chemical potential. This spectrum appears
to be complex in general and leads to the exponential decay of the
correlations modulated by an oscillating factor. (O.A. Borisenko,
S.M. Voloshin)

e Borisenko, O.; Chelnokov, V.; Voloshin, S., 2024. The Polyakov loop models in
the large N limit: Correlation function and screening masses. Phys. Rev. D 109,
094503. doi.org/10.1103/PhysRevD.109.094503

DEPARTMENT OF THEORY OF NUCLEI AND QUANTUM
FIELD THEORY

It is known, that nuclei of light elements appeared in the first minutes
after the Big Bang. This phenomenon is called primary nucleosynthesis. At
the same time, although most predictions coincide with observations, there
is a problem with lithium ‘Li: it should be 3-4 times more than it actually
contains in old stars.

According to modern ideas, the main source of lithium "Li is beryllium
Be, which, when capturing an electron, turns into ‘Li. Reactions that
destroy 'Be can also reduce the amount of lithium. To understand these
processes, nuclear reactions were studied at low energies — the range in
which nuclear transformations occurred at the beginning of the Universe.

Collisions of deuterons with nuclei ‘Be and ‘Li were purposefully
experimentally studied, which are interesting to theorists. A microscopic
description of such reactions was carried out, that helped to reconcile
theory with experiment and better understand the role of these processes in
the formation of light elements.

Instead of the usual cross-sections of nuclear reactions, a method of
using the astrophysical S-factors was proposed. They take into account the
Coulomb barrier in the collision of particles of the same charge and
simplify the comparison of theory with experiment. The astrophysical S-
factors of the reactions of ‘Be and 'Li nuclei with deuterons, obtained by
the scientists of the institute, are in fairly good agreement with the
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: : available experimental data. In
= schifer1956 °8e(0)ac0" | | @ddition, they allow us to predict the
e o0 e | | behavior of these reactions in the
[ — e | | energy range characteristic of the
first minutes of the Universe’s
existence, when the primary

nucleosynthesis of light nuclei took

place.

ol setTTtteees T : The same theoretical approaches

R T “°! were used to analyze the reactions of
rospxosent & ot o exenepanenmennr somee s.6oc. lithiUM °Li with tritium *H or helium
eSS *He. In these cases, measurement
data are lacking, but theoretical

. . .| predictions coincide with the
{e | me /e . we |\ available results. It turned out that
\ | /R | /| the S-factors of °Li with °H and *He
A " M . /| differ significantly due to the same
— ——— Coulomb interaction and differences

in the energies of the quantum states
umespomecs s nponisens cmaoi peaia i - e ma OF the compound nuclei of beryllium
i eioneaiane °Be and boron °B. However, due to
the lack of reliable experimental data, it is necessary to continue to make
calculations, as they become practically the only reference point for future
research. Such a research should be aimed at a more accurate
determination of the distribution of °Li and 'Li nuclei in the early
Universe, and thus should bring the solution to the cosmological problem
of lithium closer. (V.S. Vasilevsky, Yu.A. Lashko, V.l. Zhaba)
e Lashko, Yu. A., Vasilevsky, V.S., Zhaba, V. 1., 2024. Theoretical analysis of the

reactions induced by interaction of °Li with *H and *He nuclei. Phys. Rev. C
110(3), 035806. https://doi.org/10.1103/PhysRevC.110.035806

Cross-sections of the photon bremsstrahlung in the scattering of
protons off deuterons are calculated. The calculations are performed using
two- and three-cluster models: the folding model, that neglects the Pauli
principle, and the resonating group method, that accounts for it. The two-
and three-cluster models employ different wave functions to describe the
internal structure of the deuteron. This approach allowed us to examine the
sensitivity of the cross-sections of photon bremsstrahlung to the specific
characteristics of the deuteron wave function. The cross-sections were
calculated over a wide energy range for the relative motion of protons and
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deuterons, from 10 to 1000 MeV. Theoretical values show a good
agreement with the available experimental data. It was demonstrated that
the deuteron structure is significant at relatively low energies, but starting
from 500 MeV the bremsstrahlung cross-sections become insensitive to
the shape of the deuteron wave function. Additionally, the energy region
of the final state of the proton-deuteron system, where the effects of the
Pauli principle are prominent, was identified. (V.S. Vasilevsky)

e Shaulskyi, K. A., Maydanyuk, S. P., Vasilevsky, V. S., 2024. Study of structure

of deuteron from analysis of bremsstrahlung emission in proton-deuteron

scattering in cluster models. Phys. Rev. C, 110 (3), 034001.
https://doi.org/10.1103/PhysRevC.110.034001

Within the framework of the canonical ensemble formalism and the
mean-field model, the phase structure of a system of interacting relativistic
bosons at nonzero temperatures and isospin (charge) densities has been
investigated. It has been shown that in the presence of attraction between
particles in such a system, a liquid—gas phase transition additionally occurs
against the background of Bose—Einstein condensation. The reasons why
the presence of a Bose condensate significantly increases the critical
temperature of the liquid—gas phase transition in comparison with the
temperature obtained for the same system within the Boltzmann statistics
have been explained (V. Gnatovskyy, D. Zhuravel, D. Anchishkin)

e Gnatovskyy, V.; Anchishkin, D.; Zhuravel, D.; Karpenko V., 2024. Phase

diagrams of a relativistic self-interacting boson system. Ukr. J. Phys. 69 (8), 560.
https://doi.org/10.15407/ujpe69.8.560

In the framework of quantum geometrodynamics, the generalized
Einstein-Friedmann equation for a homogeneous and isotropic universe
containing a new summand in the expression for the energy density is
obtained. This summand is stipulated by the quantum Bohm potential and
acts similarly to a stiff matter. It modifies the expansion history of the
early universe and decays faster than radiation in late universe.
(V.E. Kuzmichev, V.V. Kuzmichev)

e Kuzmichev, V.E.; Kuzmichev, V.V., 2024. The Hubble tension from the

standpoint of quantum cosmology. Eur. Phys. J. C 84, 121.
https://doi.org/10.1140/epjc/s10052-024-12490-6

Equations for particles with spin S=0 and S =1 are presented in the
form of a system of two Dirac equations with additional conditions
(constraints) imposed on the components of the wave functions. In case of
identical masses (or at the high-energy limit, where the difference in mass
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Is negligible), the joint system of equations is formulated having particular
solutions coinciding with those for spin S=0 and S=1 cases, and
simultaneously being the two Dirac equations for two independent
particles with spin S=1/2. (B. E. Grinyuk)

e Grinyuk, B.E., 2024. Equations for particles with spin S=0 and S =1 in spinor
representation. Ukr. J. Phys. 69 (11), 889. https://doi.org/10.15407/ujpe69.11.889

For a quantum quartic anharmonic oscillator, the main physical
characteristics and properties are thoroughly studied and calculated on the
basis of the expansion of the wave function of the system by the full set of
eigenfunctions of a harmonic oscillator, i.e., by the basis of the
eigenfunctions of an undisturbed Hamiltonian. The convergence of the
calculated energy levels of the anharmonic oscillator is shown with respect
to the number of basis functions included in the expansion, across a wide
range of variations in the anharmonicity parameter. The energies of the
ground and the first six excited states of the system are calculated in a very
wide range of changes in the coupling constant of the oscillator.
(V.A. Babenko, A.V. Nesterov)

e Babenko, V. A., Nesterov, A. V., 2024. The quartic anharmonic oscillator — an
oscillator-basis expansion approach. I. Energy levels study and calculation.
Nuclear Physics and Atomic Energy 25 (3), 216-227.
https://doi.org/10.15407/jnpae2024.03.216

DEPARTMENT OF MATHEMATICAL METHODS IN
THEORETICAL PHYSICS

Three linked Borromean rings are topologically associated, in
particular, to certain molecular compounds, Efimov trimers of particles,
and a kind of quantum entanglement. Mathematically, such a link is
described by the commutation relations for the three parabolic generators
of the fundamental group in the Wirtinger representation. They are usually
implemented using two-by-two complex matrices from a special linear
group that serves as the isometry group of the metric of the hyperbolic
three-dimensional (half-)space in the Klein model. The specificity of the
metric of this model is the lack of equivalence (isotropy) between the three
coordinate axes, which complicates its application in physics problems in
isotropic space. This problem is solved using the Poincaré ball model,
whose parabolic isometries are naturally given by nonlinear Mobius
transformations of coordinates, not by numerical matrices.
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Such transformations are described in the first part of the work. On the
other hand, the fundamental group (of transformations) is related to the
symmetry of a three-dimensional body, namely, to the complement of the
Borromean rings, which, according to W. Thurston, should consist of two
regular hyperbolic octahedra of finite volume with cuspidal vertices at
infinity (on the boundary sphere). Thus, by stabilizing three vertices of one
of the octahedra, three parabolic generators (transformations) of the
fundamental group are found. These are employed to construct a rhombic
dodecahedron with a volume of two octahedra and thus to provide the
complement with maximum symmetry.

We also consider a statistical model of directed random walk on a
Cayley tree generated by the fundamental group of the Borromean rings
and embedded in the Poincaré ball with a root point at the center. Such six-
branched graphs can mimic dendritic polymers. We focus on the
multifractal properties of the partition function defined for the truncated N-
th generation tree and consisting of Boltzmann weights for discrete paths
with moment order g, which plays the role of the inverse temperature in
physics but takes both positive and negative values. Since the series of
Boltzmann weights defined by the hyperbolic distance of order N between
tree vertices does not exhibit multifractality, a functional with an
“interaction” quadratic in N is used. It corresponds to the perimetric
characteristic of the surface formed by adjacent triangles whose edges
connect the root point and the two nearest tree vertices. Normal
stochastization is revealed and multifractal indices for the partition
function are numerically calculated. They indicate the absence of a
dominant subset of paths and the necessity of considering all graphs, at
least approximately, in the desired analytical description. Inasmuch as the
behavior is determined by the central limit theorem for large N, the Markov
chain approximation is used and the partition function (in the Gaussian
approximation) is analytically calculated for relatively small absolute
values of the moment g.

Besides, according to R. Penner, the Teichmiiller space of a decorated
ideal octahedral surface embedded in the Poincaré ball is constructed. In
terms of the conformity of the decoration, six moduli and a mapping class
group generated by cyclic permutations of vertices are designated. In order
to quantize the geometric area, a connection between induced geometry
and the sine-Gordon model is established. The latter correspondence is
employed to obtain a differential two-form in the cotangent bundle is
obtained. With the focus on a star-shaped body formed by ideal squares in
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three orthogonal planes (of equatorial disks), quantum fluctuations of the
body area are analyzed using the canonical quantization of the sine-
Gordon model that leads to the Mathieu differential equation. Since
quantum area fluctuations arise at the boundaries of geometric regions,
according to the general predictions in quantum geometry, we associate
them with the decoration of the cusps of the surface. Using the (single)
quantum state generated by the Hamiltonian constraint, an indication of
the presence of a gap in the area spectrum is obtained. (A.V. Nazarenko)

e Nazarenko, A.A.; Nazarenko, A.V., 2024. Structures associated with the

Borromean rings’ complement in the Poincare ball. Ukr. J. Phys. 69 (7), 498-514.
https://doi.org/10.15407/ujpe69.7.498

We have considered classical and quantum non-dynamical quadratic
abcd Lax algebras with classical and quantum gl(n)® gl(n)-valued abcd-
tensors satisfying a set of quadratic equations generalizing those of Fredel
and Maillet. It was shown that the linearization of the obtained quadratic
structures leads to linear tensor structures with the classical gl(n)® gl(n)-
valued r-matrices satisfying generalized classical Yang-Baxter equations.
An example of this construction associated with the deformed Z,-graded
r-matrix has been considered, and the corresponding abcd-tensors, both
classical and quantum, explicitly constructed. (T. Skrypnyk)

e Skrypnyk, T., 2024. On a new class of non-dynamical ABCD algebras for
classical and quantum integrable systems. Nuclear Phys. B 1008, 116685.
https://doi.org/10.1016/j.nuclphysb.2024.116685

DEPARTMENT OF ASTROPHYSICS
AND ELEMENTARY PARTICLES

In gapped bilayer graphene, similarly to conventional semiconductors,
Coulomb impurities (such as nitrogen donors) may determine the
activation energy of its conductivity and provide low-temperature hopping
conductivity. However, in spite of the importance of Coulomb impurities,
nothing is known about their electron binding energy in the presence of
gates. We studied the electron binding energy E, of a singly charged

donor in bilayer graphene with the top and bottom gates at distance d and
gate-tunable gap A.We show that for 10<d <200 nmand 1< A <70 meV
the ratio E, /A changes from 0.4 to 1.4. This ratio stays close to unity

because of the dominating role of the bilayer polarization screening which
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reduces the Coulomb potential well depth to values of gaps ~A. (V.P.

Gusynin, E.V. Gorbar)

e Gorbar, E.V., Gusynin, V.P., Oriekhov, D.O., Shklovskii, B.I., 2024. Electron
binding energy of donors in bilayer graphene with a gate-tunable gap. Phys. Rev.
B 109, 165145. https://doi.org/10.1103/PhysRevB.109.165145

Broad components, characteristic of explosive outflow of ionized
matter, have been discovered in the emission line profiles of hydrogen and
helium in two low-metallicity dwarf compact galaxies with active star
formation. These galaxies have low masses of several million solar
masses, low oxygen abundances of 0.1 and 0.05 solar abundances, high
velocity dispersions of ~700 and ~1200 km/s, and high terminal velocities
of the stellar wind of ~1000 and ~1000-1700 km/s, respectively. For the
first galaxy, we succeeded in capturing an eruption phase by monitoring
the variations of the broad-to-narrow component flux ratio. We observe a
sharp increase of that ratio by a factor of 4 in 2017 and a decrease by about
of an order of magnitude in 2023. The peak luminosity of the broad
component in Ha line lasted for about 6 yr out of a three-decades
monitoring. This allows us to conclude that a star of the class of luminous
blue variable (LBV) is likely found in the integral spectrum of this galaxy,
which caused the eruption signs. The very high luminosity of Ha broad
component, close to values observed in active galactic nuclei and
supernovae stars, and the variability of no more than 20 per cent of the
broad-to-narrow flux ratio of the hydrogen and helium emission lines over
a 8 yr monitoring do not allow us to definitively conclude that this galaxy
contains an LBV. (Y.I. I1zotov, N.G. Guseva)

e Guseva, N.G., Thuan, T.X., Izotov, Y.l., 2024. Monitoring broad emission-line
components in spectra of the two low-metallicity dwarf compact star-forming
galaxies SBS 1420+540 and J1444+4840. Monthly Notices of the Royal
Astronomical Society 527 (2), 3932-3944. https://doi.org/10.1093/mnras/stad3485

We constructed a simple scale-invariant action coupling the Higgs
field to the metric scalar curvature R and containing an R* term, that
exhibits spontaneous breaking of scale invariance and -electroweak
symmetry. The coefficient of the R® term in this case determines the self-
coupling of the Higgs boson, and the scalaron becomes a dilaton weakly
coupled to the Higgs boson in the Einstein frame. Majorana mass terms for
right-handed neutrinos can be obtained in a scale-invariant manner by
using the Higgs-field invariant. In this case, the existing experimental
limits on the Higgs-boson total width rule out Majorana mass values for
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neutrino in the range between 10 and 60 GeV. The model inherits the
naturalness issues of general relativity connected with the smallness of the
gravitational and cosmological constants. (Y. Shtanov)

e Shtanov, Y., 2024. Electroweak symmetry breaking by gravity. Journal of High
Energy Physics 02, 221. https://doi.org/10.1007/JHEP02(2024)221

It is well known that stationary solutions of the Gross-Pitaevski
equation correspond to those states of the system for which almost all N
atoms are in the condensate. We have shown that all stationary solutions of
this equation, except for the ground state, are special: they correspond not
only to the condensate of N atoms, but also to the condensate of N
elementary quasiparticles. Moreover, such solutions are soliton-like. These
results were obtained for a one-dimensional system of spinless point
bosons with zero boundary conditions. (M.D. Tomchenko)

e Tomchenko, M., 2024. Nonuniform Bose—Einstein condensate: 1. Doubly

coherent states. J. Phys. A: Math. Theor. 57, 495205.
https://doi.org/10.1088/1751-8121/ad9188

DEPARTMENT OF THEORY OF QUANTUM PROCESSES IN
NANOSYSTEMS
The development of quantum information technologies has shown that
charged particles are not very suitable for transmitting information. This is
due to the Joule heat that is released in the device during the transport of
the charge. Therefore, uncharged carriers are most suitable for transmitting
information over nanoscale distances.
It is proposed to use
spin  excitations  of
ordered  paramagnetic
QQ@ ce 000 ions, so-called magnons.
Since the motion of
magnons can be
controlled by both a
magnetic field (acting on the magnetic moment of the paramagnetic ion)
and an electric field (through deformation of the crystal field of the
ligands), this makes it possible to use magnons in quantum
communications. It is also known that magnons interact quite well with
phonons and photons — respectively, quanta of oscillations of atomic
nuclei and quanta of the electromagnetic field. Based on this fact, it was
possible to create hybrid devices that are microcavities with nanomagnets

magnoﬁﬂ: bridge
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inserted into them. In such hybrid photon-magnon resonators,
electromagnetic oscillations occur with frequencies of the order of
gigahertz and terahertz, which also corresponds to the excitation
frequencies of static (Kitel’s) magnons. It opens up wide opportunities to
generate one type of excitation quanta into quanta of another type for the
purpose of wusing hybrid photon-magnon resonators in quantum
technology. In the work [E.G. Petrov. J. Appl. Phys. 156, 134301 (2024)] a
physical mechanism for implementing quantum communication between
photon-magnon resonators is proposed, according to which magnons
generated in the nanomagnet of one of the resonators (A or B) can be
transferred to the other resonator through ferromagnetic nanoscale chains.
It is shown that such transfer can be carried out in two ways, namely by
sequential magnon hoppings along all units of the chain, as well as by
magnon tunneling between its terminal units a and b (see Fig. 1).

An analytical dependence of the corresponding transfer rates on the
number of paramagnetic bridge units N is revealed and a magnon analogue
of the Seebeck and Peltier effects, which characterize the efficiency of

0.35 - magnon quantum transfer, is
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(®) ] .
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magnon transfer rate with

S e 1 increasing number of chain
g A\' T 1 units (Fig.2). Thus, the
0.05- = .\-\.\'\-\. tunneling  transport  of
0,00 A, 2—¢—o | magnons through bridging

2 T & & = 1o ferromagnetic structures

N indicates a specific coherent
mechanism to implement
gquantum communications using uncharged carriers.
e Petrov, E.G, 2024. Long-range magnon transfer across a bridging ferromagnetic
chain via sequential and tunnel routes. J. Appl. Phys. 135 (1)3, 134301.
https://doi.org/10.1063/5.0197658

The decisive role of the kinetics of transitions in photoactive
molecular diodes in the formation of optoelectronic processes caused by
the tunneling of electrons between the tip of the tunneling microscope and
the fluorophore, as well as between the fluorophore and the metal
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nanoelectrode was revealed. It is shown how this kinetics control both the
current through the fluorophore and the electroluminescence of the
fluorophore, including electrofluorochromy. (Corresponding member of
NASU E.G. Petrov, O.L. Kapitanchuk, Ye.V. Shevchenko)

e Petrov, E., Kapitanchuk, O., Shevchenko, Ye., Gorbach, V., Lyubchik, A., 2024.
Features of optoelectronic processes in a molecular junction based on a
fluorophore with optically active frontier t-orbitals: electrofluorochromism in a
ZnPc-based junction. Phys. Chem. Chem. Phys. 26 (34), 22761-22774.
https://doi.org/10.1039/D4CP01328]

Combining the results of DFT calculations together with STM
experimental data on the structure of self-assembled monolayers of
ferroelectric nematic-liquid-crystal DIO molecules adsorbed on the
atomically flat Au(111) surface, a model of the packing of molecules in a
monolayer was proposed to be characterized by a high degree of polar
ordering of the molecules. (O. Kapitanchuk)

e Marchenko, A.A., Kapitanchuk, O.L., Lopatina, Ya.Yu., Nazarenko, K.G.,
Senenko, A.l., Katsonis, N.H., Nazarenko, V.G., Lavrentovich, O.D., 2024. Polar
self-organization of ferroelectric nematic-liquid-crystal molecules on atomically

flat Au(111) surface. Phys. Rev. Lett. 132 (9), 098101.
https://doi.org/10.1103/PhysRevLett.132.098101

The condition of resetting efficiency in search processes is derived. It
shows that the resetting can be beneficial even under narrow distributions
of first passage times (or, vice versa, cannot be under wide distributions).
This is numerically checked for random walks in 1D lattices. For quantum
walks, the system evolution and non-equilibrium steady state with
localization around the resetting node is described; the mean and mean
square displacement are calculated. (L.M. Christophorov)

e Christophorov, L.N., 2024. Continuous time random walks with resetting in a
bounded chain. Ukr. J. Phys. 69 (8), 591-599.
https://doi.org/10.15407/ujpe69.8.591

The localization of electrons in a double quantum system formed by a
pair of quantum dots is studied. The energy spectrum and spectral
distribution of localized/delocalized electrons are calculated. Both
symmetric and asymmetric quantum wells are considered and their effects
are compared. A charge qubit implemented on double quantum dots is
presented. (S.P. Kruchinin)
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e Filikhin, 1., Karouia, A., Zatezalo, T., Kruchinin, S., Vlahovic, B., 2024. Effect of
double quantum dot asymmetry on electron localization. Modern Physics Letters
B, 38 (21), 2342005. https://dx.doi.org/10.1142/S0217984923420058

DEPARTMENT OF THEORY OF NONLINEAR PROCESSES
IN CONDENSED MATTER

Solitons in low-dimensional molecular systems play a special role in
the processes of energy and charge transport, since they are almost
dissipative  states. Such molecular systems include biological
macromolecules, electrically conductive polymers, and new low-
dimensional functional materials that are widely used in modern
nanotechnologies. Such systems are shown schematically in Figure below.
Here black circles represent unit cells of mass M, three dots are bonds
between neighboring cells at equilibrium distance a, J is a resonant
(exchange) interaction, x is elasticity of a chain, ¢ is electron-phonon
interaction coupling, which 1s the basis of soliton formation.
Dimensionless electron-lattice interaction constant g=o"/2Jk plays the key
role in soliton properties and is the nonlinearity parameter of the nonlinear
Schrodinger equation.

€ a3 M ]
. ® . & . ® . ®. . ®. .. ©®.. —B,(1)
Su(n) - x B,(7)

Molecular chain and parallel, and transversal magnetic field.

Solitons in biological systems and nanotechnlogy devices based on
molecular systems can be exposed to external fields, including oscillating
in time magnetic fields, that raises the question about effect of such fields
on soliton properties. That is why soliton dynamics in oscillating in time
magnetic field B(¢f)=Bysin(wt) was investigated in our paper. For this
purpose, we consider two cases when the field is both perpendicular and
parallel to the chain axis, since in the case of an arbitrary field orientation,
it can be represented in the form of such two components.

It 1s shown that in parallel magnetic field B,(f) soliton dynamics is a
composition of a “free” soliton (soliton in the absence of the field)
propagation along the chain and oscillating movement of a free electron in
the perpendicular to chain plane. This movement is described by harmonic
oscillator functions with the oscillation frequency w, proportional to the
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magnetic field B,(f), and, thus, depending on field frequency w. Electron
cyclotron mass is determined by the transverse components of electron
effective mass tensor.

In a transversal magnetic field B,(f) soliton wave function is a
composition of electron plane wave in the transversal plane and
longitudinal wave function component which satisfies the modified
nonlinear Schrodinger equation with the additional term that accounts for
the effect of the magnetic field and is proportional to a small parameter.
Smallness of this additional term allows to solve the equation using
nonlinear perturbation theory based on the Inverse Scattering Method.
According to this theory, soliton wave function has a standard form but
with slow varying in time parameters in the general case. Calculations for
our particular form of the perturbation show that soliton width and its
amplitude are constant and don’t depend on the magnetic field, while its
velocity and phase are oscillating in time functions with the frequency of
the main harmonic determined by the magnetic field frequency.

It is also shown that in the presence of the energy dissipation soliton
velocity is bounded above due to balance of the energy absorbed by a
soliton from the field and energy loss due to radiation of linear sound
waves and energy dissipation. It is calculated soliton radiation which is
emitted because of time depending soliton frequency, and is shown to be
the most intensive at resonant frequency of the field which is proportional
to nonlinearity parameter g of the nonlinear Schrodinger equation and
sound frequency in the chain.

Such a complex effect of time-depending magnetic fields on charge
transport, provided by solitons, can affect functioning of the devices based
on low-dimensional molecular systems. These results also suggest the
physical mechanism of the resonant therapeutic effects of oscillating
magnetic fields as the resonant impact of the magnetic field on the
dynamics of solitons which provide charge transport along biological
macromolecules in the redox processes.

Obtained here results are important not only from the point of view of
fundamental physics and biophysics, but are also important for
experimental physics and modern technologies, as well as for
understanding processes that take place in living organisms, and
mechanisms of the external electromagnetic field effect on such systems.
The latter is also important for the development of modern non-invasive
therapeutic methods based on using time depending magnetic fields and
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for understanding of the impact of such fields on ecosystems and

electromagnetic pollution of environment. (L.S. Brizhik)

e Brizhik, L., 2024. Dynamics of the Davydov's soliton in external oscillating
magnetic field. Chaos, Solitons and Fractals 187, 115459.
https://doi.org/10.1016/].chaos.2024.115459

The Sagnac effect refers to the phase shift between two coherent
waves, such as light, traveling in opposite directions within an
interferometer mounted on a rotating disk. This principle forms the
foundation of various modern navigation systems. Notably, laser
gyroscopes based on the Sagnac effect are extensively employed in high-
precision military applications, including advanced weaponry.

Setup of the Sagnac experiment: Two light rays
originate from a source (S) and travel in opposite
directions along a circular path — one clockwise and
the other counterclockwise. The platform, which
contains both the light source and the screen for
observing the interference, rotates in the clockwise
direction. After completing a full rotation, the rays
converge at the detector (D), where interference

occurs between them.

The magnitude of the phase shift is directly proportional to the area
enclosed by the light rays, the frequency of the light, and the angular
velocity of the interferometer’s rotation.

Given that material particles also exhibit wave-like properties, the
Sagnac effect has been experimentally observed in free electrons in
vacuum, neutrons, and even atoms. Moreover, when the Sagnac effect is
realized on electrons, the resulting phase shift in the interference pattern is
roughly a million times larger than that for light, as the phase shift for
material particles is proportional to their rest mass.

This prompted a theoretical question: how would the Sagnac effect
manifest in solid-state interferometers using free electrons in monolayer
graphene? Graphene is known for its zero effective carrier mass and linear
electron dispersion, properties that closely resemble those of light.

In our study, we discovered that, despite these unique properties, the
Sagnac effect in graphene is still governed by the mass of the free electron.
As a result, the effect in graphene remains approximately a million times
stronger than in light-based interferometers. The parameters of existing
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graphene samples make the practical realization of the Sagnac effect in
graphene feasible. Our research enhances the understanding of
fundamental quantum principles in their application to rotating solid-state
systems. (S.G. Sharapov, Y.V. Shtanov)

e Fesh, A.Yu., Shtanov, Yu.V., Sharapov, S.G., 2024. Sagnac effect in a rotating

ring with Dirac fermions. Phys. Rev. B 110, L121402.
https://doi.org/10.1103/PhysRevB.110.L.121402

The molecular dynamics method was used to study anomalous bent
conformations of natural polyamine molecules, specifically spermidine™*,
interacting with the DNA double helix. The results showed that the
anomalous bent conformations of spermidine®" arise from interactions
between all three polyamine amino groups and DNA phosphate groups on
the minor groove side of the double helix. The changes in the torsion
angles of the bent spermidine®* molecule interpreted through
conformational transformations of six- and seven-membered rings,
analogous to those of cyclohexane and cycloheptane. Analysis of the
spermidine®* arrangement along the DNA macromolecule revealed
sequence-specific binding, with a pronounced preference for A-tracts on
the minor groove side. The formation of anomalous bent conformations of
spermidine®* in complex with the DNA double helix can play a crucial role
in understanding the mechanisms underlying DNA’s biological functions.
(S.M. Perepelytsya)

o Perepelytsya, S., Vasiliu, T., Laaksonen, A., Engelbrecht, L., Mocci, F., 2024.

Unusual bending patterns of spermidine®* bound to DNA double helix, Low
Temperature Physics 50, 204-214. https://doi.org/10.1063/10.0024969

Electron transport through a molecular junction consisted of a single
molecule coupled to macroscopic leads is studied within the
nonequilibrium Green’s function method in the antiadiabatic regime. The
molecule is modelled as a d-fold degenerated energy level with strong
electron-vibron interaction (EVI) and attractive electron-electron
correlations which lift the degeneracy. In the molecule the strength of the
EVI may be significant that leads to the attractive character of the electron-
electron interaction. It was shown that in the case of the attractive
interaction, the dependence of the level occupation on the bias voltage
becomes nonlinear and transport properties of the system are changed
significantly. The method of transport spectroscopy made it possible to
determine through which levels (both ground and excited) tunneling
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occurs, as well as the orientation of electron spins at these levels.

(E.A. Ponezha)

e Ponezha, E.A., 2024. Electron transport through degenerate electron level in
single-molecular junction in the presence of electron-vibrational coupling and
attractive electron-electron correlations. Low Temp. Phys. 50 (5), 409.
https://doi.org/10.1063/10.0025624

Radiation corrections, which remove accidental degeneracy in the
spectrum of the relativistic hydrogen atom and lead to the modification of
the Coulomb law, are calculated within the novel approach, based on the
exact solution of the Dirac equation with the Coulomb potential. The
energy spectrum of the hydrogen atom is obtained with account of these
corrections and the Lamb shift is calculated for the lowest energy states.
(V.M. Loktev, L.S. Brizhik, A.A. Eremko)

e Eremko, A.A., Brizhik, L.S., Loktev, V.M., 2024. To the theory of the Lamb
shift in the relativistic hydrogen atom. Ukr. J. Phys. 69 (8), 537.
https://doi.org/10.15407/ujpe69.8.537

The fluxon motion in an array of Josephson junctions with a non-
sinusoidal current-phase dependence is investigated. The equation of
fluxon motion in such an array with a dipole spatial impurity is obtained.
The fluxon dynamics is modeled, and the possibility of the coexistence of
fluxons with different equilibrium velocities for the exact value of the
external current is shown. The influence of the second harmonic of the
current-phase dependence on the sensitivity of fluxon dynamics to initial
conditions is analyzed. It was shown that changing the polarity of the
inhomogeneity significantly affects the mobility and dynamics of the
fluxon. The threshold current of fluxon pinning on the impurity is
calculated. The dependence of threshold current on the amplitude of the
impurity, discreteness, and dissipation in the array is constructed with the
help of numerical calculations. (1.O. Starodub, Y.O. Zolotaryuk)

e Starodub, 1.0., Zolotaryuk, Y., 2024. Discreteness effects on the fluxon

interaction with the dipole impurity in the Josephson transmission line. Physics
Letters A 503, 129414. https://doi.org/10.1016/].physleta.2024.129414

The novel nonlinear integrable system of parametrically driven
pseudo-excitations on a regular two-leg ladder lattice has been developed.
The time dependencies of system’s inter-site coupling parameters are
consistently defined in terms of the accompanying parametric driver
formalized by the set of four homogeneous ordinary linear differential
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equations with the time-dependent coefficients. The physically meaningful

version of suggested parametrically driven nonlinear dynamical system

permits the concise Hamiltonian formulation specified by two pairs of

canonically conjugated field amplitudes. (O.0. Vakhnenko).

e Vakhnenko, O0.0., Vakhnenko, V.0., 2024. Development and analysis of novel
integrable nonlinear dynamical systems on quasi-one-dimensional lattices.

Parametrically driven nonlinear system of pseudo-excitations on a two-leg ladder
lattice. Ukr. J. Phys. 69 (8), 577-590. https://doi.org/10.15407/ujpe69.8.577

The exact solution is presented of the tight-binding eigenvalue problem
for conjugated oligomers (polyparaphenylene and polynaphthalene (PN) of
different lengths), which can serve as building blocks for armchair and
(2m,m) graphene nanoribbons. We show that the electron spectrum of
polynaphthalene includes the local states unlike the spectrum of
polyparaphenylene consisting (as well as spectra of armchair graphene
nanoribbons of arbitrary widths) only of extended states. Explicit analytic
expressions for the wave functions of the conjugated oligomers are given.
(L.I. Malysheva)

e Malysheva, L., 2024. Electronic structure of conjugated oligomers that are

building blocks for achiral and chiral graphene nanoribbons. Chem. Phys. Lett.
836, 141048. https://doi.org/10.1016/].cplett.2023.141048

DEPARTMENT OF SYNERGETICS
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This research addresses one of the most pressing environmental
challenges faced by modern industry — the contamination of water
resources by cyanide compounds. Every year, industries such as gold
mining and jewelry manufacturing produce billions of liters of cyanide-
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contaminated wastewater, posing severe risks to both human health and
the environment. While various treatment methods exist, biological
treatment using bacteria has emerged as the most promising solution due
to its cost-effectiveness and environmental friendliness.

This research explains the detailed mechanisms of cyanide transport
through bacterial membranes — a critical step that determines how
effectively bacteria can remove these compounds from contaminated
water. This understanding is essential for developing more effective
methods of water purification from cyanide contamination.

The significance of this work is highlighted by several key
achievements:

1. A complete mathematical model has been created that accurately
describes how different types of cyanide compounds move through
bacterial membranes. This allows us to predict which bacteria will be
most effective for water treatment and under what conditions they will
work best.

2. The research explains why some types of cyanide compounds are
more easily processed by bacteria than others. This understanding is
crucial for improving industrial water treatment processes.

3. The developed theoretical framework allows to determine optimal
conditions for bacterial treatment of cyanide-contaminated water,
potentially leading to significant improvements in treatment efficiency
and cost reduction.

The practical significance of this work is particularly noteworthy for
countries with extensive mining industries, where cyanide contamination
of water resources is a serious environmental concern. Current findings
provide a scientific basis for developing more efficient and
environmentally friendly methods of water treatment, potentially leading
to significant cost savings in industrial water purification processes.
(V. Yakovliev, academician of NAS of Ukraine B.I. Lev)

e Yakovliev, V., Lev, B., 2024. Impact of bacterial outer membrane and general
porins on cyanide diffusion and biodegradation kinetics. J. Hazard. Mater. 480,
136117. https://doi.org/10.1016/j.jhazmat.2024.136117

The advantages of describing the geometric nature of the physical
properties of the early universe using the Clifford algebra approach are
demonstrated. A geometric representation of the wave function of the early
universe is used, and a new mechanism of spontaneous symmetry breaking
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with different degrees of freedom is proposed. A possible supersymmetry
Is revealed, and it is shown that the energy of the initial vacuum can be
considered equal to zero. The origin of baryonic asymmetry and the nature
of dark matter can be explained using a geometric representation of the
wave function of the early universe. (academician of NAS of Ukraine
B.l. Lev)

o Lev, B., 2024. Application of Clifford’s Algebra to Describe the Early Universe.
Mathematics 12, 3396. https://doi.org/10.3390/math12213396

The Fokker—Planck equation is formulated for the distribution
functions of macroscopic open systems in the space of slowly changing
physical variables (energy, adiabatic invariants, etc.). The stationary
solution of such equations determines a quasi-equilibrium distribution
function in the relevant space. The proposed approach involves the
evolution of systems under the action of dissipation and diffusion in the
space of the appropriate variables. It is shown that the well-known power
law distribution can be obtained by considering internal and external
fluctuations in statistical systems. (academician of NAS of Ukraine
B.l. Lev, academician of NAS of Ukraine A.G. Zagorodny)

e Lev, B., Zagorodny, A., 2024. Fluctuations and power low distribution function
in nonequilibrium systems. Ukr. J. Phys. 69 (8), 519-527.
https://doi.org/10.15407/ujpe69.8.519

Nonclassicality is a fundamental concept in quantum optics. A
nonclassical state of light is a state that cannot be presented as a statistical
mixture of coherent states. The motivation behind this definition is that
coherent states are considered to be classical since they can be described
by classical electrodynamics. Nonclassical states can exhibit properties
that are unattainable for their classical counterparts like sub-Poissonian
statistics or quadrature squeezing.

However, not every measurement can reveal nonclassicality of a state.
In some experiments, the measurement statistics of a nonclassical state can
be simulated by a mixture of coherent states. We call such statistics
classical. Conversely, if measurement statistics cannot be simulated by a
mixture of coherent states, it is nonclassical and the underlying state is
necessarily nonclassical one.

Detecting nonclassicality of measurement statistics is a nontrivial task.
Let us suppose that the measurement involves only photocounting with N
outcomes. The problem of determining whether statistics obtained from
such an experiment is classical is equivalent to determining whether a
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point in an N-dimensional space lies within the convex hull of a curve,
which represents classical statistics in the experiment. A general approach
to this problem involves determining a set of inequalities, which are
similar to Bell inequalities. Statistics is classical if and only if for any N-
dimensional vector the associated Bell-like inequality is satisfied. The
downside of this approach is that considering all possible inequalities
becomes less feasible as N increases.

However, there is no need to consider the entire set of Bell-like
inequalities. For each experiment, there is a subset of inequalities such that
If they are satisfied, all other inequalities hold as well. These inequalities
are called tight. In our paper, we formalized this statement and used it to
derive tight inequalities for photocounting experiments with realistic
photodetectors.

We used the obtained tight inequalities to reveal nonclassicality of
photocounting statistics of a phase-squeezed coherent state. The
importance of this result is tied to the fact that it was widely believed that
such statistics is classical.

To conclude, we derived tight inequalities for testing photocounting
statistics obtained with an arbitrary detector. Such inequalities
significantly reduce the complexity of nonclassicality tests and were used
to reveal nonclassicality of photocounting statistics of a phase-squeezed
coherent state. (V.S. Kovtoniuk, E.V. Stolyarov, A.O. Semenov)

e Kovtoniuk, V. S., Stolyarov, E. V., Kliushnichenko, O. V., Semenov, A. A,

2024. Tight inequalities for nonclassicality of measurement statistics. Phys. Rev.
A 109, 053710. https://doi.org/10.1103/PhysRevA.109.013701

A general formula for the photocounting probability distribution in
Gaussian Boson Sampling (GBS) schemes with arbitrary detectors has
been derived. GBS is a model of nonuniversal quantum computation that
claims to demonstrate quantum supremacy with current technologies. It is
shown that shortcomings of realistic photodetection techniques, such as
dead time, significantly affect the results of quantum computations.
Validation methods of GBS have been tailored for the case of using non-
ideal detectors. (I.S. Eremenko, M.A. Dmytruk, A.O. Semenov)

e Yeremenko, I.S., Dmytruk, M. A., Semenov, A. A., 2024. Realistic photon-
number resolution in Gaussian boson sampling. Phys. Rev. A 110, 043715.
https://doi.org/10.1103/PhysRevA.110.043715

50


https://doi.org/10.1103/PhysRevA.109.013701
https://doi.org/10.1103/PhysRevA.109.013701
https://doi.org/10.1103/PhysRevA.110.043715

The time coherence of quantum-light pulses propagating through a
turbulent atmosphere was determined using numerical simulations. This
enabled the identification of time intervals during which emblematic
quantum properties are preserved. In particular, we have found time
characteristics for the preservation of both discrete- and continuous-
variable entanglement, as well as for the preservation of optical
nonclassicality. (M. Klen, A.O. Semenov)

e Klen, M., Vasylyev, D., Vogel, W., Semenov, A. A., 2024. Time correlations in
atmospheric quantum channels. Phys. Rev. A 109, 033712.
https://doi.org/10.1103/PhysRevA.109.033712.

The necessary and sufficient conditions are established under which
the economic system, described by the “input-output” production model, is
functioning in the mode of sustainable development. A complete
description of the equilibrium states for which markets are partially cleared
in the economy model of production “input-output” is given, on the basis
that all solutions of system of linear equations and inequalities are
completely described. The existence of a family of taxation vectors and
restrictions for these vectors in the “input-output” model of production
under which the economic system is able to function in the mode of
sustainable development is proved. (M.S. Gonchar)

e Gonchar, N.S, 2024. Economy function in the mode of sustainable development.
Advances in Pure Mathematics 14, 242-282.
https://doi.org/10.4236/apm.2024.144015

DEPARTMENT OF COMPUTER MAINTENANCE

The most important result of the project “Implementation of the
DataverseUA Open Data Repository and Development of Services to
Ensure Reliable Operation. Section 1. Introduction into Industrial
Operation of the DataverseUA Open Data Repository of the NAS of
Ukraine and Ensuring the Placement and Storage of Scientific Data” is the
preparation and introduction into industrial operation of the DataverseUA
Open Data Repository of the NAS of Ukraine. The DataverseUA
Repository provides open access for users to the information stored in it, in
particular to research datasets and other related files in electronic form,
placed on open access terms, through the official web portal of the
DataverseUA Repository at the link: https://opendata.nas.gov.ua/. The
Regulations of the NAS of Ukraine Open Data Repository have been
developed which are the main regulatory documents for the operation of
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the DataverseUA Repository. The Regulations determine the procedure for
the operation of the DataverseUA Repository, the procedure for filling it
with datasets, storing them, systematizing them, and making information
publicly available. An auxiliary website was developed and put into
operation to process applications from users of the NAS of Ukraine for
placing research data in the DataverseUA Repository and contains the
necessary methodological materials for users. The research datasets of
NAS employees placed in the DataverseUA Repository receive a unique
DOI identifier, which allows searching and reuse of research data while
preserving the copyright of the dataset provider. (S.Ya. Svistunov,
P.V. Svirin, Y.V. Gonchar, V.V. Pelykh)

DEPARTMENT OF THEORETICAL AND MATHEMATICAL
PHYSICS

Department of Theoretical and Mathematical Physics (TMP) of Kyiv
Academic University (KAU) at the Bogolyubov Institute of Theoretical
Physics of the National Academy of Sciences of Ukraine (BITP) provides
education and training of masters in the scientific and educational program
“Theoretical and Mathematical Physics”. In particular, the lecturers of the
department have taught special courses in the latest areas of condensed
matter physics, quantum optics and quantum information, high-energy
physics and integrated quantum systems, quantum field theory, general
problems of theoretical physics and issues of scientific research. The
department stuff also pays considerable attention to the preparation of
theoretical physics students for admission to the master’s program of the
KAU.

The staff of the TMP Department, together with the Scientific and
Educational Center of the BITP and other departments of the KAU,
organize annual schools on the latest problems of theoretical physics as
well as scientific seminars and lectures for undergraduate and graduate
students, and read elective courses in physics and mathematics for 1st and
2nd year students of the physics and mathematics faculties of Kyiv
universities.

In particular, the following events were held in 2024

1.11.04.2024 — 13.04.2024. Lecture series “Thematic lectures on
machine learning” (online). Lecturer: Vitaliy Tymchyshyn, Ph.D., Junior
Researcher of the KAU, Junior Researcher of the BITP.
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2.19.04.2024. Lectures courses “Supervised machine learning”
(online) and “Unsupervised machine learning” (online). Lecturer: Vitaliy
Tymchyshyn, Ph.D., Junior Researcher of the KAU, Junior Researcher of
the BITP.

3.21.05.2024 - 23.05.2024. Student Scientific School-Seminar
“Computational Physics of DNA”. Organizers: Bogolyubov Institute for
Theoretical Physics of the NAS of Ukraine and the Department of
Theoretical and Mathematical Physics, KAU.

4. 24.05.2024 as a part of the implementation in KAU of the
international project BOOSTalent an online series of lectures "Manifold
Learning” was held. Lecturer: Vitaliy Tymchyshyn, Ph.D., Junior
Researcher of the KAU, Junior Researcher of the BITP.

5. 20.02.2024 — 20.05.2024. Program for supporting student and
academic scientific and innovative projects of KAU, student project "New
Battery GENeration (NBG)", scientific director of the project -
Perepelytsya S.M., Head of the TMP Department of KAU, Director of the
BITP.

SCIENTIFIC PUBLICATIONS
Monographs

1. Moskaliuk, S.S., Silenko, A. J. Fundamentals of Quantum Theory
of Neutron and Photon, Series “Methods of Mathematical
Modelling”, 2024, vol. 16. — 286 p. — Kyiv: TIMPANI.
https://www.researchgate.net/publication/383234693 Fundamentals
of Quantum Theory of Neutron and Photon - MMM16

Papers in Journals: 134:
Ukrainian journals — 26, International journals — 108.

CONFERENCES & SEMINARS

» XIV Conference of Young Scientists “Problems of Theoretical Physics”.
Kyiv, January 16-18, 2024

* 1st International Scientific Seminar “Sweden-Ukraine”. Kyiv, February
6, 2024

53


https://www.researchgate.net/publication/383234693_Fundamentals_of_Quantum_Theory_of_Neutron_and_Photon_-_MMM16
https://www.researchgate.net/publication/383234693_Fundamentals_of_Quantum_Theory_of_Neutron_and_Photon_-_MMM16

 Seminar “Problems of Theoretical Physics”, dedicated to the memory of
Academician Oleksiy Sytenko. Kyiv, February 20, 2024

 2nd International Scientific Seminar “Sweden-Ukraine”, Kyiv, April 2,
2024

* 3rd International Scientific Seminar “Sweden-Ukraine”, Kyiv, May 28,
2024

* Scientific Seminar in Memory of P.I. Fomin “Quantum Field Theory and
Cosmology”, Kyiv, July 2, 2024

* 4th International Scientific Seminar “Sweden-Ukraine”, Kyiv, September
10, 2024

* Bogolyubov Kyiv Conference “Problems of Theoretical and
Mathematical Physics”, Kyiv, September 24-26, 2024

* 5th International Scientific Seminar “Sweden-Ukraine”, Kyiv, December
3, 2024

 Second Austro-Ukrainian Seminar, Kyiv, December 5, 2024

« XXX Davydov Readings in Theoretical Physics, Kyiv, December 26,
2024

PRIZES AND AWARDS
STATE AWARDS

M.M. Bogolyubov Prize of the
National Academy of Sciences of Ukraine

V.I. Gerasimenko (Institute of Mathematics of the National Academy
of Sciences of Ukraine), V.P. Gusynin (Bogolyubov Institute for
Theoretical Physics of the National Academy of Sciences of Ukraine),
A.A. Dorogovtsev (Institute of Mathematics of the National Academy of
Sciences of Ukraine) for the series of works “Evolutionary equations and
their applications in quantum and stochastic systems”

Order “For Merit” of the 3rd degree

Academician of the National Academy of Sciences of Ukraine
Yu.l. Izotov
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Prize of the Verkhovna Rada of Ukraine to young scientists
A.V. Rudakovskyi, M.D. Adzhymambetov

Honor “For professional achievements”
Professor, Doctor of Physics and Mathematics M.S. Gonchar,
Senior Researcher, Doctor of Physics and Mathematics Yu.V. Shtanov

Honor “For the trainnig of young scientists”
Doctor of Physics and Mathematics, Senior Researcher O.K. Vidybida

Thanks from the Presidium
of the National Academy of Sciences of Ukraine
O.D. Kocherga, V.P. Kuharuk

Honorary Diploma from the Presidium of the National Academy
of Sciences of Ukraine and the Trade Union Central Committee
L.M. Christophorov, T.G. Bubon, A.D. Kryvosheya,
O.V. Ugryumova

Diploma from the Presidium of the National Academy of Sciences
of Ukraine and the Young Scientists Council
of the National Academy of Sciences of Ukraine
M.D. Adzhymambetov

AWARDS
of the Bogolyubov Institute for Theoretical Physics
of the National Academy of Sciences of Ukraine

Olexandr Davydov Prize
of the Bogolyubov Institute for Theoretical Physics
of the National Academy of Sciences of Ukraine
Doctor of Physics and Mathematics, Senior Researcher O.K. Vidybida,
Doctor of Physics and Mathematics, Senior Researcher
L.M. Christophorov

Ostap Parasyuk Prize
of the Bogolyubov Institute for Theoretical Physics
of the National Academy of Sciences of Ukraine
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Doctor of Physics and Mathematics, Senior Researcher M.Z. lorgov,
Doctor of Physics and Mathematics, Senior Researcher T.V. Skrypnyk

Mykola Bogolyubov Prize for Young Scientists
of the Bogolyubov Institute for Theoretical Physics
of the National Academy of Sciences of Ukraine

Doctor of Philosophy Yu.S. Zhuravlev
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