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®I3UKA BUCOKUX EHEPT' T

JlocmimKeHo BIACTHMBOCTI CHCTEMH OO30HIB B paMKax MOl
cepeHboro mois. B i cuctemi crmocTepiraroThCsi JBa KPUTHYHUX
aBuia: (Ha3zoBUil epexi Nepioro poay piiuHa-ra3 i KonjaeHcailito bose-
A¥iHiTaiiHa. 3aIe)KHO BiJI TTapaMeTpiB MOTEHIIay CEpeIHbOro IMOJIs B
CHUCTEMI ICHYIOTh JIBa TUIHU KPUTUUYHHX TOYOK, SIKI HaAJEKaTh JI0 PIZHUX
KJIaciB YHIBEpCAJIBHOCTI 3 PI3HUMHU HAOOpaMu KPUTUYHUX TMOKa3HUKIB.
3anporoHOBaHa TEOPisk 3aCTOCOBAHA JIJIsi BUBYEHHS IMIOHHOI Ta o-mMaTepii
(M.I. T'openmrreiin, B.O. Ky3uenos, O.B. CaBuyk)

« Kuznietsov, V., Savchuk, O., Stashko, O. and Gorenstein, M.l., 2022. Critical

point influenced by Bose-Einstein condensation. Phys. Rev. C 106, 0343109.
https://doi.org/10.1103/PhysRevC.106.034319

JIBOOO30HH1 KOpeJsIii IMIyJIbCy mpu (PikCOBaHOMY OOMEKEHH!1 4YHciia
YACTHHOK B MPOTOH-MIPOTOHHUX 3ITKHEHHAX 3a eHepriii LHC pocnimkeHo B
OPOCTIN aHANITUYHO PO3B’SI3yBaHIN MOJIENI CUCTEMU TEIIOBOTO PO3IIUPEHHS.
[Tokazano, 110 30UIBIIEHHS IIBUAKOCTI PO3LIUPEHHS 1 MHOXHUHHOCTI
YACTUHOK IMOCUJIFOE BHECOK OCHOBHOT'O CTaHy B IMITYJIbCHI CLIEKTPU YaCTUHOK
1 OPU3BOJIUTH 0 NPUTHIYEHHS KOpessii iMmyibcy boze-AlHmTaitHa. i
BUCHOBKM  O€3MOCepelHbO0 TMOB’si3aHI 3  HEHIOAABHO BUSIBICHOIO B
EKCIIEPUMEHT] 3aJIEKHICTIO BiJI MHOXMHHOCTI KOpeJisilli iMImysbey boze-
AVHIITailHA B TOJIAX P-+P-31TKHEHb 3 BHCOKOIO MHOXMHHICTIO HAa LHC.

(FO.M. Cunrokos, M JI. Amxumamberos, C.B. AkkeniH)

o Adzhymambetov, M.D., Akkelin, S.V., Sinyukov, Yu.M., 2022. Fixed particle
number constraint in a simple model of a thermal expanding system and pp
collisions at  the LHC. Phys. Rev. D 105, 096035.
https://doi.org/10.1103/PhysRevD.105.096035

OTpuMaHO TOYHHMH PO3B’S30K I IIMPOKOTO KJIACYy MOJENEN IEeTelb
[TonmskoBa Ha T1parmi y pAoButbHIM po3mipHocTi 3 U(N) 1 SU(N)
KamOpyBaibHUMHM TpynamMu B Tpanuil koau N Ta N; npamyiors 10
HeckiH4eHHOCTI, fe¢ N — uncio koibopiB, a Nf — KUIBKICTh apoMariB
kBapkiB. Ile gamo 3Mory OTpuUMaTH aHaJITUYHI BUpa3u IS
€KpaHyBaJIbHUX XPOMO-EIEKTPUUHUX Ta XPOMO-MarHeTHUX Mac IJIIOOHIB Y
daz1l ngexoHdaltHMEeHTy. BCTaHOBIEHO TakoX, IO y TIeBHIM o00JacTi
napaMmeTpiB 'y  ¢aszl  AeKOHpaWHMEHTy  KopemsuiiiHi  (QyHKIil
XapaKTEPU3YIOTbCA  EKCHOHEHUIWHMM  CHaJaHHSAM,  MOJYJIbOBaHUM
ocwsisiMu. Lle o3Hauvae, 1o XpOMO-EIEKTPUYHI MACH € KOMIUJIEKCHUMU.
(O.A. bopucenko, B.O. Uennokos, C.M. BoJiominH)


https://doi.org/10.1103/PhysRevC.106.034319
https://doi.org/10.1103/PhysRevD.105.096035

« Borisenko, O., Chelnokov, V., Voloshin, S., 2022. The Polyakov loop models in
the large N limit: Phase diagram at finite density. Phys. Rev. D 105, 014501.
https://doi.org/10.1103/PhysRevD.105.014501

[ToOynoBaHO MOJENb BEPIIMHU B3a€EMOJIl TphOX (pyaccapoHiB, sika
3abe3mneuye Malli MOMpPaBKU 10 TOYaTKOBOro piBHsAHHSA [lakicona-1lIBinrepa
i yMOXJIMBIIOE pO3B’sA3aTH 3ajayy MOPYLICHHS YHITApHOCTI B
mudpakiiiHOMy HapoOKEHHI 0araTb0X MACHUBHUX CTPYMEHIB aJpOHIB

(3amaua ®diakenpireitna-Kaianati). (€.C. Maptunos, I'.C. TepciMoHOB)
« Martynov, E., Tersimonov, G., 2022. Froissaron and the problem of unitarity in
the hadron diffraction processes. Phys. Rev. D 105, 074010.
https://doi.org/10.1103/PhysRevD.105.074010

JloCniPKeHO BIUIMB TOMOJOTIYHOTO Je(eKTy y BUIJIAAI BHXOpa
AoOpukocoBa-Hinbcena-Oinecena, BiJoMOTo B KOCMOJIOTi 1 acTpodi3uili K
KOCMIYHA CTpyHA, Ha KBaHTOBI cucTeMH. [loka3aHO, [0 MarHeTHe MoJie
IHIYKYETBCS B OCHOBHOMY CTaHi PEJIATHBICTCbKOT OO30HHOI Marepii, 110
OTOYY€E KOCMIUHY CTpYHY. BU3Hau€HO 3aJ1€KHICTh TOBHOI'O 1HIYKOBAHOTO
B OCHOBHOMY CTaHi MarHeTHOT'O MOTOKY B1J TOTOKY Ta HATATY CTPYHH, TaK
caMoO SIK 1 BiJ mOmepeyHOro po3Mipy cTpyHH. (wi.-kop. HAH Vkpainu
10.0. Cutenko)

« Sitenko, Yu.A., Gorkavenko, V.M. and Tsarenkova, M.S., 2022. Magnetic flux

in the vacuum of quantum bosonic matter in the cosmic string background.
Phys. Rev. D 106, No. 10, 105010. https://doi.org/10.1103/PhysRevD.106.105010

3 BUKOpPHUCTAHHSM IHTETPAJIBHOTO TMEPETBOPEHHsS MeriHa CIpomieHo
piBHsiHHS Tep-Maptupocsna—CkopHsikoBa. OTpUMaHO aHATITUYHUI BUPA3
JUISl BUTMTQJIKY TPhOX YACTHHOK, SIKI MalOTh HETaTUBHY eHeprito. Ha ocHOBI
aHATITUYHOTO PpoO3B’si3Ky  piBHsAHHS Jlinmana-IlIBiHrepa 3HaiiieHO
KyJIOHIBCBKY  MATPHII0O  MEpPEeXOJy  JBOYACTUHKOBOI  CHUCTEMH 3
BIJIIITOBXYBAJILHUM MoTeHIIaioM (B.®. XapueHko)

« Kharchenko, V.F., 2022. On the analytical solving of Ter Martirosian-

Skornyakov equation for three particles at negative energies. Ukr. J. Phys.
67(8), 559-560. https://doi.org/10.15407/ujpe67.8.559

TEOPIS SIJIPA TA SIAEPHUX PEAKIIINA

3a I0NOMOror0 BapialiifHOro NpUHIIKITY 3 BUKOPUCTAHHSAM KOPEISAIIHHUX
¢dakTopiB fcTpoBa y XBUJIHOBIM (DYHKIIT BCTAHOBJIEHO JOCTaTHIM KpUTepii
MOJKJIUBOCTI €()eKTy MPOCTOPOBOrO KOJIANICY B HECKIHUYCHHIM cHCcTeMi 003e-
yacTUHOK. Ha OCHOBI OTpUMaHOro KPUTEPIIO MOKA3aHO, 1110 B TIOTETUYHIN
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https://doi.org/10.1103/PhysRevD.105.014501
https://doi.org/10.1103/PhysRevD.105.074010
https://doi.org/10.1103/PhysRevD.106.105010
https://doi.org/10.15407/ujpe67.8.559

aaepHii Marepii, SkOM BOHa CKJIadasacs 3 O-9aCTHMHOK, BIAOyBcS OH
MPOCTOPOBUIA KOJIATIC Y TIPUITYIICHHI OyAb-IKMX MOTEHIIAIB 0L0-B3a€EMOIIT 3
B1JIOMOT0 Habopy BapianTiB Ani-boamepa. (b.€. I'puHIOK)
« Grinyuk, B. E., 2022. Can nuclear matter consist of a-particles? Ukr. J. Phys.
67(1), 17-21. https://doi.org/10.15407/ujpe67.1.17

Jlocnimxeno CprKT%/pHi GyHKIT mepmoro 30Yy/KEHOTO CTaHy
I3epKanbHEX sgep ~C 1 O B paMKax I’ SITHKIACTEPHOI Moxeni (Tpd a-
YAaCTUHKWA IUTIOC JBa JOJATKOBI HYKJIOHHW) Ha OCHOBI BapiamiiHUX
pPO3paxyHKIB 3 BUKOPHUCTaHHSIM TaycoigHux ©0a3uciB. Ilokazano, 1110
nepmmii  30ymkeHuii 0° CTaH y TIOPiBHSAHHI 3 OCHOBHMM CTAaHOM
OOYMOBJIEHUIA  3MIHOIO  IMPOCTOPOBOI  CTPYKTYpH  JBOHYKJIOHHOL
MIJICUCTEMHU, 110 PYXA€TbCsl B IO KJacTepa 2C.  OGuucneno
CEepEeHbOKBA/IPATUYHI PaJlyCd 1 BIJHOCHI BIACTaHI MDXK YaCTHHKaMH,
JTOCHIIKEHO PO3MOALUIN TYCTUHH 1 enekTpuuHi ¢popmdakropu (1 mpyxHi, 1
nepexijHi). 3HalAeHO TMapHi KopendamidHi (yHKIII Ta IMITYyJIbCHI
pO3MOJIUIM YaCTHHOK JJIsi 30y/KEHOro crtaHy uux sgaep. s Beix
OTPUMAaHUX  CTPYKTYPHUX  (QYHKIII  TPOBEACHO  MOPIBHAHHA 3
BIIMOBITHUMHU (YHKIISIMA OCHOBHOTO CTaHy. BusBI€HO JBI OCHOBHI
koH(irypauii B OCHOBHOMy i 30ymkeHoMmy cramax smep ~C i 0.
(B.C. Bacunescokuii, JI.B. [I’araunbkuii, b.€. I'puHiok)

« Grinyuk, B.E., Piatnytskyi, D.V., Vasilevsky, V.S., 2022. The lowest excited

states of **C and **O nuclei within a five-cluster model. Nuclear Physics A 1030,
122588. https://doi.org/10.1016/j.nuclphysa.2022.122588

B pamkax KBaHTOBO-CTAaTHCTHMYHOI MOJENI CEPEeAHbOTO MO
JTOCHTIIKEHO TEPMOJMHAMIYHI BJIACTUBOCTI CHUCTEMH B3a€EMOJINHUX
CKaISIpHUX OO030HIB 3a KiHIEBUX TeMmieparyp. IlokazaHo, mo mnpu
30€peKEeHHl 130TOMIYHOTO CHiHy (3apsay) B pEISTUBICTCHKINA cHCTEMI
YaCTUHOK-aHTUYACTUHOK, IMOYMHAIOUM 3 HYJIBOBUX TEMIIEpaTyp, ICHYE
003e-koHaeHcaT. KonaeHcatr yTBOPIOETHCS JIMIIE JJIsI OJHIET KOMIIOHEHTH
CUCTEMH, siKa Mae Oulplly TycTHMHY d4acTuHOK. (/I.B. AHumMIKiH,

J1.B. XKypagennb)
« Anchishkin, D., Gnatovskyy, V., Zhuravel D. and Karpenko, V., 2022.
Selfinteracting particle-antiparticle system of bosons. Phys. Rev. C 105,
045205. https://doi.org/10.1103/PhysRevC.105.045205



https://doi.org/10.15407/ujpe67.1.17
https://doi.org/10.1016/j.nuclphysa.2022.122588
https://doi.org/10.1103/PhysRevC.105.045205

MATEMATHWYHI METOJA B TEOPETUYHIN ®I3UIII

OTpuMaHO HOBHMH I1HTErpoBaHUM (DEPMIOHHHI TaMUIBTOHIAH THITY
BKII-PiuapacoHa, 1m0 € aH130TponHO0 Aedopmarliiero mojaeni Pivapacona,
Ta 3HAWJICHO MOro CIEKTp MeTojaoM MoaudikoBaHOTro aH3aiy bere.

(T.B. Ckpunnuk)
« Skrypnyk, T., 2022. Anisotropic BCS-Richardson model and algebraic Bethe
ansatz. Nucl. Phys. B 975, 115679.
https://doi.org/10.1016/j.nuclphysb. 2022.115679

HAHO®I3UKA, PIBUKA HU3bKOBUMIPHUX CUCTEM

Po3pobneno paBa MmiAXOAM IS BUBYEHHS 3B’SI3aHUX  CTaHIB
OJIHOBUMIPHOTO pIBHSAHHS /[lipaka 3 MNOTEHUIAJIOM, IO CKJIAJa€ThCs 3
KUIBKOX JAENbTa-MOAIOHUX IEHTPIB. OUH 3 HUX TPYHTYETHCS HA METOI1
¢bynkmiit I'pina. Jdpyruil migxig OCHOBaHO Ha TMEPEMHOKEHHI MATpPUIIb
3B’A3Ky OKPEMHUX JACIbTa-IIEHTPIB Ta MaTpHllb, IO OMHUCYIOTh BLIbHE
MOIIMPEHHS YaCTUHOK MIX CYCITHUMHU IIEHTpaMu. Y paMkax o000x
MIJIXOJIB OTPUMAHO TPAHCUEHACHTHI PIBHSHHS JUISI €HEPrid 3B’SA3aHUX
CTaHIB, PO3B’S3KM SKUX 3alie)kaTh BiJ CWIM JACIbTAa-TIOTCHINANIB Ta
BiICTaHI MDK HUMH. [IpoaHanizoBaHO NPUHIUI AJAUTUBHOCTI CHJI
NOTEHLIATIB Yy TPAaHUIAX, KOJU JIeNbTa-NMOAIOHI LEHTPU 3JMBAIOTHCS B
OJHIA TOYIll a00 po3xoAsAThbCcs Ha Oe3mexxHicTh. (O.B. 3omoTaprok, 4i.-

kop. HAH VYkpainu B.I1. I'ycunin, 51.0. 3omoTapiok)
« Gusynin, V.P., Sobol, O.0., Zolotaryuk, A.V. and Zolotaryuk, Y., 2022 Bound
states of a one-dimensional Dirac equation with multiple delta-potentials. Low
Temp. Phys. 48, No. 12, 1157-1168. https://doi.org/10.1063/10.0015111

Po3poOneno miaxiag mjisi po3paxyHKY MO3J0BKHBOI Ta XOJIBCHKOI
MPOBITHOCTEM CHUCTEM 3 JIOBUIBHUM TICEBIOCIIHOM 1 JUCIEPCIEI0
KBa31yacTUHOK.  IIpoBiHOCTI  NpEACTaBICHO  4Ye€pe3  KOpEeJsSTOpH
MIBUJIKOCTEN KBa314aCTHUHOK, Kl TaKOXK OMHUCYIOTh SBHUILE TPEMTIUBOTO
pyxy. Lleit meTon 3acTocoBaHO JjIsi OOYMCIIECHHS ONTHYHOI MPOBIIHOCTI
HaIIBIPaKIBCbKOI MOJIEJI 3 aHI30TPOITHOIO IUCIIEPCIEI0 KBA31YACTUHOK, €
BUSIBICHO BHECKM CHUHTYJISIpHOCTEH BaH XoOBa 1 JIpaKiBCbKUX KOHYCIB.
JlocmmkeHo nmalic-MOJeNlb, IO Ma€ KBa314aCTMHKHA 3 IICEBAOCITIHOM
onunug. [TokazaHo, 110 3a HaAABHOCTI UIUJIMHUA B €HEPTETUYHOMY CHEKTPI
ONTHUYHI MEPEX0JM MAOTh MICLIE MK JUCHEPCIMHOIO 1 MIIOCKOK 30HaAMH,
TOJ1 SIK TIPSIMI MEPEXOU MK TUCIEPCIMHUMU 30HAMHU BIACYTHI. (41.-KOpP.
HAH VYkpainu B.I1. I'ycuHin)


https://doi.org/10.1016/j.nuclphysb.%202022.115679
https://doi.org/10.1063/10.0015111

o Oriekhov, D.O. and Gusynin, V.P., 2022. Optical conductivity of semi-Dirac
and pseudospin-1 models: Zitterbewegung approach. Phys. Rev. B. 106, 115143.
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.106.115143

3HaiiiIcH0O HOBUM 1HBapiaHT piBHAHHA [lipaka 3 KyJOHIBCHKUM
MOTEHI[IaJIoOM 1 TMOKa3aHo, IO BiH JOMOBHIOE 1HBapiaHTH J[lipaka Ta
JlxoHcoHa-JlinMaHa Ta yTBOPIOE 3 HUMU aireOpy, a pi3HI PO3B’SI3KU
PIBHSHHS € PI3HUMH TpeacTaBieHHsSIMU i€l anreopu. Ha ocHOBI
TEOPETUKO-TPYIIOBOTO TMIAXOAY 3 BUKOPUCTAHHSM aireOpu CIIHOPHUX
1HBapiaHTIB BCTAHOBJICHO 3B’A30K MIDX PI3HUMHM mpenactaBieHHsIMU. CyTo
anre0paiyHUM IUISIXOM OTPUMAHO TOYHHH 3arajibHUN PO3B’A30K PIBHAHHS
Hipaka Ta mpoaHaii30BaHO BCl MOTrO XapakKTEepHi BIacTUBOCTI. B pamkax
TaKkoro TIJAXOQy TIOKa3aHO, IO TOJIOBHE KBAHTOBE YHCJIO €
($yHIaMEHTAIbHOIO XapaKTEPUCTHKOK aroMa BOAHIO, a HE MPOCTOIO
KOMOIHAII€I0 1HIIMX KBAHTOBUX YMCEJ, IO 11 OTPUMYIOTH TIJ Yac
oe3nocepenHLOro 3HaxomkeHHs BiaacHux — QyHkii. (JI.C. bpukuk,

0.0. €pemko, akan. HAH Ykpainu B.M. JlokTeB)
. Eremko, A.A., Brizhik, L.S., Loktev, V.M., 2022. Spin relevant invariants and
the general solution of the Dirac equation for the Coulomb field. Ann. of Phys.
439, 168786 (20 pp). https://doi.org/10.1016/j.a0p.2022.168786

Hocnimkeno kosarnc piBHIB Jlanaay juisi KoHgIirypamii MarHeTHOTO Ta
€JIEKTPUYHOIO TIOJIB, J€ TMOCTIHHE €JIEKTPUYHE II0Jie€ HaIpaBICHO
pamiansHO B mioniuHi. PiBHanHs [ipaka mng miel kKoHdirypauii HE Mae
AHAJIITUYHOTO PO3B’SI3KY B TEpPMIHAX BIJOMHUX CHEHIAUIBHUX (DYHKIIIH.
Hammn pe3ynbTaTtu OTpUuMaHoO 3 BUKOpUCTaHHAM sIK HaOnmxeHHs: BKB, Tak 1
TOYHOI JiaroHamizaimii Ta MeToay CcTpuibOu. IlokazaHo, 1m0 KoJamc
B1I0YBA€ETHCA I JOJIATHUX 3HAYEHb KBAHTOBUX YMCEII MOBHOT'O KYyTOBOIO
MOMEHTY, IPHU I[bOMY AIpOYH1 (€IeKTpOoHHI1) piBHI JlaHAay KoOJancyooTh,
KOJI €JICKTPUYHE ToJIe Jlocarae 3HaueHb £E./2, ne E; — xputuune none, B
AKOMY BIJOYBa€ThbCsl KOJANC B CXPEUICHHX OJHOPIAHUX  TOJSX:
MarHeTHOMY Ta €JICKTPUYHMX. Y BUIAJKy rpadeHy 31 MUIMHOK KOJIArC
piBHIB Jlanmay wmae psg  gomatrHux ocobsmBocten. (1.O. Himuid,

C.I'. lllaparmos, wir.-kop. HAH Ykpaiau B.I1. I'ycunin)

« Nimyi, 1.0., Konye, V., Sharapov, S.G., Gusynin, V.P., 2022. Landau level
collapse in graphene in the presence of in-plane radial electric and perpendicular
magnetic fields. Phys. Rev. B 106, 085401. https://doi.org/10.1103/
PhysRevB.106.085401; https://arxiv.org/abs/2205.13491



https://journals.aps.org/prb/abstract/10.1103/PhysRevB.106.115143
../../ІТФ/Downloads/Ann.%20of%20Phys
https://doi.org/10.1016/j.aop.2022.168786
https://doi.org/10.1103/%20PhysRevB.106.085401
https://doi.org/10.1103/%20PhysRevB.106.085401
https://arxiv.org/abs/2205.13491

JlocmimkeHo ~ OJHOBUMIPHY  HENIHIMHY  JUHAMIYHY  CHUCTEMY
BHYTPIIIHBOBY3JIOBUX 30y/DKEHb Ta KOJMBaHb IPaTKU 3 KaliOpyBajIbHO
MOAI0HMM MEXaHI3MOM B3a€MOJIii MK mijgcucTeMaMu. CucTeMa J0ImyCcKae
HaIIBAMCKPETHE MPECTaBICHHS HYJbOBOI KPUBUHU 1 TOMY € IHTETPOBHOIO
B ceHcl Jlakca. Cniparoyuch Ha TOPEYHO PO3BUHEHY TEXHIKY OJSITaHHS,
OCHOBaHy Ha mnepeTBopeHH1 JlapOy—beknynna, moOyaoBaHO Ta JeTalIbHO
MPOAHANII30BAHO YOTUPUKOMIIOHCHTHUIN aHAITUYHHUI PO3B’SI30K CUCTEMH.
Bracnimok B3a€MHOTO BIUIMBY MDK €KCHTOHHOIO Ta (DOHOHHOFO
nigcucteMamM  (Hi3MYHO BMOTHBOBAHMN PO3B’SI30K IOCTA€E y BUIISI
CYTTEBO HEIIHIWNHOI CYMEpro3ullii ABOX MPUHIIMIIOBO BIJIMIHHUX THIIIB
MaHJIpIBHUX XBWJIb. 3MiHA B3a€MOBITHOIICHHS MK JBOMAa XapaKTEPHUMH
IPOCTOPOBUMHU MacIiTabamMu, CTOCOBHUMH JI0 IIUX MAaHJAPIBHUX XBUIIb,
CHPUYMHIOE KPUTHYHICTh JUHAMIKH CUCTEMH Ta IPUBOAUTH O TUIOIBHO—
MOHOIIOJIBHOTO TEPEXOJly y MPOCTOPOBOMY PO3MOJLII BHYTPIIIHBO-
BY3JIOBUX 30yKeHb. ['padiuyHo MpOUTIOCTPOBAHO JOKPUTUYHHM Ta
HAJKPUTUYHUN pexxumu AuHamiku cucteM. (0.0 BaxHeHko)

« Vakhnenko, O.0., 2022. Nonlinear dynamics of an integrable gauge-coupled

exciton-phonon system on a regular one-dimensional lattice. Low. Temp. Phys.
48 (3), 239-245. https://doi.org/10.1063/10.0009543

3 ypaxyBaHHSIM TOTO, IO MEPEXOJU MDK CTaHAMHU MOJICKYJISPHOTO
3’€IHaHHS BIIOYyBarOThCs Ha (POHI HAOArato MIBUJIIUX PpPeJIaKCaIIHUX
IOPOIIECIB Y MOJEKYJSIPHUX TE€pMax Ta 30HAX MPOBITHOCTI E€JIEKTPO/IIB,
OTPUMAHO KIHETUYHI PIBHSHHSA JUIsl IHTErpaJIbHUX  3acelIeHOCTeH
MOJIEKYJIIPHUX TEpPMIB, @ TaKOXK BHpa3d JJIsI 3aJ€KHOCTI BIJI 4Yacy
€JIEKTPOHHOIO CTPYMy Ta TOTY>KHOCTI BHIIPOMIHIOBAHHSI MOJICKYJIN
dayopodopa. IIpogeMOHCTPOBAHO YACOBHM TMPOLIEC peopraHizaiii
TPAHCMICIMHUX KaHAIIB y 3aJ€XKHOCTI BiJ BEIWYMHH Ta MOJSIPHOCTI
HaMpyryd Ha 3acJIOHI Ta 30BHIIIHBOIO OCBITICHHSA. OTpHUMaHO 3aJICKHICTh
3araJIbHUX IIBUJIKOCTEN B1J] YACTUHHUX IIBUJKOCTEM, 110 XapaKTePU3YIOTh
nepe3apspkaHHs ~ MOJIEKYJIM, a  TaKoXX  BHUIPOMIHIOBAJIIbHI  Ta
HEBUIIPOMIHIOBAJIbHI Tlepexoau B MoJieKydl. OLIHKH TOKa3yloTh, 110 B
TPaH3UCTOP1 HAa OCHOBI ZnPc XapakTepucTHUHHUN Yac Tepexoay CKiagae
10-100 mc 3a ymMoOBH, IO CTPyM 3ajiuiiaeTbcs y miama3zonHi 0.1-10 HA.

(un.-xop. HAH VYkpainu E.I'. Iletpos, €.B. [lleBuenxko)

« Petrov, E.G., Shevchenko, Ye.V., Gorbach, V.V., Lyubchik, S., Lyubchik,
Andriy, 2022. Features of gate-tunable and photon-field-controlled
optoelectronic stationary and transient processes in a molecular junction:
Application to a ZnPc-based transistor. AIP Advances 12, 105020 (16 pp).
https://doi.org/10.1063/5.0119257
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3a nmomomMorow po3B’s3Ky piBHAHHS Ilpeninrepa 3 raMulbTOHIAHOM
tuny XIOKKeNs JJIsi  BYIJICIIEBUX HAHOTPYOOK (2m,m) ojaepkaHo
aHAJIITUYHI BUpPa3W XBWIHOBUX (YHKIIIA B paMKax MOJIENl CHUIBHOIO
3B’S3Ky Ta IPOAHAI30BaHO  B3a€EMO3B’SI30K MK  KoedIiIEHTOM
NPOXO/KEHHS Ta 30HHOI0 CTPYKTYpOIO XIpaJbHUX Ta axipajbHUX
BYIJICIIEBUX HAHOTPYOOK. BU3Hau€HO BIUIUB XIpajbHOCTI Ha KOEQILIEHT
IIPOXO/KEHHS EJIEKTPOHIB dYepe3 CHUCTeMYy 3 TOTEHINAJIOM Y BHIJISIL
CXOJHMHKH Ta IOKa3aHo, 1m0 (2M,M)-HaHOTPYOKH i3 CEepeIHIM XipaJbHUM
KyTOM BHUSBJISIFOTh MPOMIXKHI TPAaHCIOPTHI BJIACTUBOCTI TMOPIBHSHO 3

axipaJIbHUMU Ta 3ur3aronofioHnumMu HanoTpyOkamu. (JI.I. Manuiiesa)
« Malysheva, L., 2022. Effects of chirality in the electron transmission through
step-like potential in zigzag, armchair, and (2m,m) carbon nanotubes. Low
Temp. Phys. 48, 907. https://doi.org/10.1063/10.0014581

Breneno edextuBH1 dhopm-hakTopu s GEepMiOHIB HA OJHOBUMIPHIM
IpaTil 3 JOBUIbHUMHM 3cyBaMM (pa3. BuBueHo Tay-GyHKINT, BU3HAYEHI K
psiqu  1mmx ¢GopMm-pakTopiB. 3 ogHOTO OOKYy, TIPOBEACHO TOYHE
HOiICYMOBYBaHHs, 1  Tay-QyHKUil B  TEPMOJMHAMIYHIA  TpaHUIl
IpeACTaBlIeHO sK aeTepMmiHaHnTu @Dpenarosbma. 3 1HIIONO OOKY, MPOCTI
BUpasu (opm-GhakTopiB AaIM 3MOTY TPEACTABUTH BIAMOBIIHI PN 5K
IHTerpanu eJeMeHTapHuX (QyHKIiM. 3a JAOMOMOror I[bOr0  IMIJIXOTY
OTPUMAHO HOBE BHUBEACHHA (GOpPMYyaT i ACUMIOTOTHK CTaTUYHUX
KOPEJSIIIMHNX  (PYHKIINM KBaHTOBOTO XY-JAHIIOKKA 32 HEHYJIbOBOI

temmneparypu. (O. I'amaron, M.3. lopros, FO.C. XKypapiboB)
« Gamayun, O., lorgov, N., Zhuravlev, Yu., 2021. Effective free-fermionic form
factors and the XY spin chain. SciPost Phys. 10, 070.
https://doi.org/10.21468/SciPostPhys.10.3.070

3HalIeHO 1 JOCJIPKEHO HOBHUM KJac TOMOJOTTYHO-HETPUBIATbHUX
pO3B’s13KIB piBHAHB Jlanmay-Jlipmmis y BUDISAI TBUHTOBUX JIUCIIOKAIIM,
0 peani3yrThCsl B TelikoigHIi (a3l KyOlYHMX XipaJdbHUX MAarHETHKIB.
3HaWACHO TUI IUCIOKALIN, SKUHU M1 J1€I0 30BHIIIHHOIO MAarHETHOI'O MO
HETIEPEPBHUM  YUHOM  JAePOpMyeTbCsi B CKUPMIOHHY  CTPYHY.

(B.II. KpaBuyk)
« Azhar, M., Kravchuk V.P., Screw M.G., 2022. Dislocations in chiral magnets.
Phys. Rev. Lett. 128, 157204. https://doi.org/10.1103/PhysRevLett.128.157204
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®PIBUKA M’SIKOI PEHOBUHHU

Metoaom Teopii GyHKIIIOHATY TYCTUHU B MPUCYTHOCTI (P1310JI0TTHHOTO
CepeIOBUILla BU3HAYECHO CTPYKTYpPY Ta €HEPrii YyTBOPEHHS MOJIEKYJISIPHUX
KOMIUIEKCIB aTOMHMX TPyl HYKJIETHOBUX OCHOB Makpomoiekyiu JHK 3
MOJIEKYJIaMH MIEPOKCUY BOJIHIO Ta BOJU. [lokazaHo, 1110 NEPOKCHT BOJTHIO
yTBOPIOE CTiiiki KoMmIuUiekcu 3 aroMHuMmMu Kpynamu JIHK, Onokyrouu
LHEHTPH crerpIyHOro BITI3HABAHHS MaKpPOMOJICKYJIH.

(A.B. IT’sataunekwii, C.H. BosikoB)
. Piatnytskyi, D.V., Volkov, S.N., 2023. Complexes of hydrogen peroxide
molecules with DNA nucleic bases. Journal of Biomolecular Structure and
Dynamics 1-6. https://doi.org/10.1080/07391102.2023.2193986

[ToGynoBano mMozenb jaedopmMaliii HOABIMHOI cripaii AJis OMUCY 3MiH
CTPYKTYpU MakpoMoJyieKyJau. KpiM eJacTUYHMX KOMIIOHEHTIB (3TMHAHHS,
CKpy4yBaHHS, pO3TAr), TMpeACTaBlIeHa MOJACIb MICTUTh B €001
KOH(popMalliiiHi  Tepe0yJ0BH  MaKpPOMOJICKYJIM, a TaKOX OIUCYE
B3a€MO3B’ 30K 30BHIIIHIX Ta BHYTPIMIHIX CTYIIEHIB BUIBHOCTI CTPYKTYpH
JHK. Busnaueni ¢opma Ta enepris caitiB negopmarii JIHK narote 3mory
3alpPONOHYBAaTH  WMOBIPHUM  MEXaHI3M  PO3MI3HABAHHS  KIIFOYOBHUX
nociigoBHocte JIHK uepes ix medopmariito, a TaKoXK MOSICHUTH BUCOKY
TOYHICTh MPOILIECIB BIIATBOPEHHS T€HETUYHOI 1HQOpmMalii B O10J0T14HIN
wiituHi. (ILI1. Kaneceka, C.H. BonkoB)

« Kanevska, P.P., Volkov, S.N., 2022. Conformation impact in the deformation

of DNA TATA-box. Low Temperature Physics, 48, 4, 311-318.
https://doi.org/10.1063/10.0009735

[IpoBeneHO MOJEKYJISAPHO-IUHAMIYHE JOCHIDKEHHS JUISi CUCTEM 3
nBoma Makpomosnekysamu JJHK B cepenoBuiil 3 MojieKyIaMu PUPOTHUX
MOJiaMiHIB, IO 3aBXIW MICTIAThCS B KIITHHAX J>KUBUX OPraHi3MIB.
IToka3aHo, 1m0 OUHaAMIKa MOJIaMIHIB CHJILHO 3aJIEKHUTH BiJ BIJCTaHI, IO
posninge makpomonekymu JHK: ma wmaniii Bigctami (6ina 20 A) B
MDKCHipanbHId 00sacTi BoHU edekTuBHO 3B’s3ytoThesi 3 JIHK, a Ha
BEJIUKIA CTalOTh MOOIIBHIIIMMU 1 TEPEMINIYIOThCS BiJ OJHOTO MICIS
3B’s3yBaHHs 10 iHIoro. B o6nactax JIHK-/IHK koHTakTiB MOJIEKYJIU
MoJIiaMIHIB YTBOPIOIOTh MONEpeyHi 3MMBKU. Jlokaizaiisi moJiiamiHiB Ha
JIHK 3anexuTh Biag TOCTIAOBHOCTI Tap HYKJICOTHIIB, IO BKazye Ha
peryiboBaHe popMyBaHHs MiKcHipaabHUX 3MUBOK. (C.M. [lepenenuis)
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« Vasiliu, T., Mocci, F., Laaksonen, A., Engelbrecht, L. and Perepelytsya, S.,
2022. Caging polycations: Effect of increasing confinement on the modes of
interaction of spermidine®* with DNA double helices. Frontiers in Chemistry
10, 836994 https://doi.org/10.3389/fchem.2022.836994

JlocmipKeHO BIUIMB ITyacCOHIBCHKOTO caMoOBepTaHHs (resetting) Ha
BUMAJAKOBI OJyKaHHS BYy3JIaMU OJTHOBUMIPHOI IpaTKM B HalOUIbII
3arajJlbHOMY BUIMAJKY, TOOTO IJisi JOBUIBHUX 3HA4€Hb KIJIBKOCTI BY3IIB,
4acTOTH CTpUOKIB MIX CyCiJlamMu, pO3TallyBaHHS MMOYaTKOBOTO By3Ja Ta
By3Jla CaMOBEpPTAaHHSI, a TaKOX JIOBUIBHUX TpPaHUYHUX  YMOB
(TepmiHabHUX BUTOKIB). OOUYMCIIEHO BCl OCHOBHI CIIOCTEPEXKHI MPOIIECY
(yMOBHI Ta 0€3yMOBHI CE€peJHI YacH MEepUIOro JAOCITHEHHS/BUXOY, IXHI
KoedilieHTH Bapiallii, KUMOBIPHOCTI «ycmixy/HeBnadi»). Onucano edextu
onTUMI3aIlii CcamMOBEpPTaHHSM MHMOBIpHOCTEH Oa)kKaHOTO 3aBEPIICHHS
IpoIIeCy, BIAMOBITHUX CEPEIHIX YaciB Ta iXHIX (QUIYKTyalliid, a TakoxX
BUpIMIAIBHY POJb Y IIBOMY B3a€EMHOIO PO3TallyBaHHS IOYaTKOBOTO Ta
CaMOBEpPTaJIbHOTO BY3/diB. Bka3zaHO MOXJIUBI TUISXU KEpPyBaHHS
KOH(POpMaIIHO ~ PO3raly’KEHUMH OaraTocTaliitHUMU  O10XIMIYHHUMHU
peakuismu. (JI.M. Xpuctohopon)

« Christophorov, L.N., 2022. Resetting random walks in one-dimensional lattices

with sinks. J. Phys. A: Math. Theor. 55, 155006 (16pp).
https://doi.org/10.1088/1751-8121/ac5a21

OTpumaHo HOBY QOpMYJy ISl OL[IHKH CEJIEKTUBHOCTI 0JIb()aKTOPHOTO
pPELeNTOPHOrO HEHPOHA Yepe3 CEeNEKTUBHICTh MOr0 pelenTOpHUX OUIKIB 3
ypaxyBaHHsIM TerioBux ¢uykryariiid. (O.K. Biqu6ina)

. Vidybida, A., 2022. Harnessing thermal fluctuations for selectivity gain. 2022

IEEE International Symposium on Olfaction and Electronic Nose (ISOEN), 1-3
https://doi.org/10.48550/arXiv.2207.09254

BukopuctoByroun KJacH4HI METOJM CUHEPre€TUKH TPOBEAECHO
MOJIEIIOBAaHHSI META0O0JIYHOrO Mporecy OakTepii — BIAKPUTOI HETIHINHOT
JTUMCUTIATUBHOI CHUCTEMH, NAJIEKOi BiJ piBHOBAaru. Po3paxoBaHO pPO3IMOILI
IYCTUHU TOYOK MEPETUHY TPAEKTOPIEID KOMIPKH (PAa30BOro MpocTopy 3
MaKCMMYMOM 1HBapiaHTHOI MipU Ta 301KHICTh 3a 4YacOM ii CEpEeIHBOTO
3HadyeHHs. [lokazaHo, 10 BeIWYMHA 1HBApPIAaHTHOI MIpH MOXe OyTH
XapaKTEPUCTUKOIO MEPEXI1THOr0 MPOoIecy ajanTallii MeTadosi3My KIITUHU
110 3MiH y HABKOJIMIIHEOMY cepenosuii. (B.M. I'puuaii)

. Grytsay, V., 2022. Characteristics of the invariant measure of the strange

attractor of the bacteria mathematical model. Ukr. J. Phys.67(6), 443-447.
https://doi.org/10.15407/ujpe67.6.443
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ACTPO®PIZUKA TA KOCMOJIOI'TA

3a JaHUMU MEPIIUX CIIOCTEPEKEHb rajJakTUK Y paHHbOMY BcecBiTi Ha
HaNOUIBIIIOMY 6-METPOBOMY KOCMIYHOMY Telseckomri iM. JIxeitmca Be006a
BU3HAUYCHO XIMIYHUN CKJIaJ TAJaKTUK B €MOXy BTOPUHHOI 10HI3allli Ha
BEJUKUX YEpBOHUX 3MimeHHsIX 6.7 — 8.4, konu Bik BcecBiTy cTaHOBHUB
MeHIe 1 mipja. pokiB. 3HaWAEHO, IO JOCHIKYBaHI TajJlaKTUKU MaloTh
XIMIYHUM CKJIaJ, MOMIOHUM 10 XIMIYHOIO CKJIaay CydacHHUX TanakTuk. lle
CBIIYUTH MPO MIBUJKY XIMIYHY €BOJIIOIIIO MOJOAMX TAJIAKTHUK MPOTATOM
KOPOTKOTO 4acy y JEKIJIbKa JECATKIB MUIbMOHIB POKIB, BHACIIAOK YOTO
rajakTUKU MBUAKO «3a0yBayin» Mpo (i3uyHI YMOBH, K1 ICHYBaJIu MPHU 1X

ytBopeHHi. (akan. HAH Ykpainu FO.1. [3010B, H.I'. I'yceBa)

« Schaerer, D., Marques-Chaves, R., Barrufet, L., Oesch, P., Izotov, Y. I., Naidu,
R., Guseva, N. G., Brammer, G., 2022. First look with JWST spectroscopy:
Resemblance among z~8 galaxies and local analogs. Astronomy and
Astrophysics 665, L4. https://doi.org/10.1051/0004-6361/202244556

BucsiTiieHO mnHUTaHHA TIPO BIANOBIAHICTE KOH(POPMHUX CHUCTEM
Mopnana Ta Aiinmraitna y CraHIapTHiH Mojeli, IO B3aeMoJie 3
MougikoBaHoo rpasitamiero 3 giero f(R). 3anexHicTe B CKalIpoHA
BaKyyMHOI'0 CE€pPEAHBOT0 Mmojisi Xirrca Ta KOHCTaHTH CHJIBHOI B3a€MOJii
OPUBOAUTH 10 YHIBEPCAJIBHOTO NEPEHOPMYBAHHS Mac yCiX YacTUHOK B
cuctemi  AlHmraiiHa.  [IpoaHani3oBaHO ~ MOXKJIMBI ~ TOTEHLIIHO
crocTepeskHi e(peKTH B Takiil Teopii, e Moau(ikoBaHa rpaBiTallisl BiAirpae
pois TemHoi Matepii. (FO.B. IlITaHoB)

« Shtanov, Y., 2022. On the conformal frames in f(R) gravity. Universe 8, Issue
2, article id. 69. https://doi.org/10.3390/universe8020069

Po3BUHYTO HOBHII MIJX1J HA OCHOBI HEPIBHOBAXXHOTO CTATHCTUYHOTO
omeparopa, IKMi Jla€ 3MOT'y BpaxyBaTH HEOJHOPIAHUNA pO3MOALT YACTUHOK
1 3a0e3redye OTpUMaHHA BCIX TEPMOJMHAMIYHMX CIIIBBIIHOIIICHD
caMOrpaBiTallliHUX CUCTEeM. PiBHSIHHS, IO BIAMOBIAAIOTH E€KCTPEMYMY
CTaTUCTUYHOI CYMH, MOBHICTIO BITBOPIOIOTH BiJJOMI1 PIBHSIHHS 3arajibHO1
Teopii BimHOCHOCTI. JlaHO BIATOBIAP HA IHTAaHHS, SK CTATUCTUYHUMU
METOJIaMH OIKCY TMOBEIIHKA CHUCTEMHU B KJIACMYHOMY BHUIIAJIKy MOKHA
OOTpyHTYBaTH 3arajibHl pelnaTUBICTCHKI piBHsAHHS. (akaa. HAH VYkpainu

b.I.JIeB, akan. HAH VYkpainu A.I'. 3aropoHiii)
o Lev, B.l., Zagorodny, A.G., 2022. Thermodynamic-induced geometry of self-
gravitating systems. Ann. Math. Phys. 5(2), 130-134.
https://dx.doi.org/10.17352/amp
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Jns ommcy (a3zoBUX TepexoiiB y KOHACHCOBAHUX CEPEIOBHINAX 1
KOCMOJIOTIYHHUX  MOJIENIIX 3aCTOCOBAaHO JIBA OCHOBHUX MPUHLIMUIIH
TEPMOJIMHAMIKHU: 3POCTaHHS EHTPOINi Ta 3MEHILICHHS €HEPrii OCHOBHOTO
ctany. [li yac CIOHTAaHHOTO HAPOXKEHHSI CKAJISIPHOTO TOJIf, SIKE BUKOHYE
pOJIb TIapameTpa MOPSIKY, €HEpPris OCHOBHOTO CTaHY CTa€ MEHIIO0, HIX
CHEPrisi OCHOBHOT'O CTaHy 3a BIJICYTHOCTI TaKoro ImoJjisi. B3sBmm 10 yBaru
CaMOY3TO/IPKEHY B3a€MOJII0 IHOTO CKAIAPHOTO MOJs 3 (IyKTyallisMu
MOJIIB 1HIIIOT MPUPOJX Ta BHKOPHMCTOBYIOYH MPHUHIIAIIHM, O3HAYCHI BHIIIE,
MOXKHa omucatu (Ha3oBUN MEpeXia Ta 3HAUTH yMOBH TaKOTO IMEPEXonay B
TEpMiHAX XapaKTepUCTHUK (IyKTyallii i mapamerpa 3B’ s3Kky. Ll npunnumnu
BUKOPUCTOBYIOTh JJI1 BUSBICHHA WMOBIpHUX (Da30BUX TIEPEXOIIB Yy
KOHJCHCOBAaHMX cepeaoBuIax Ta kocMmojorii. (akag. HAH VYkpainu

b.1. JIes, akan. HAH VYkpainu A.I'. 3aropoiHiii)
« Lev, B.l.,, Zagorodny, A.G., 2022. Some peculiarities of noise-induced phase
transition. Low Temp. Phys. 48, 949-955. https://doi.org/10.1063/10.0014595

B mopeni teMHOi matepii Ha ocHOBI1 piBHSHHA [pocca—IliTaeBchbKoro
s KoHaeHcary boze—EiHIITeiHA 3 TPUYACTMHKOBOK B3a€EMOJIIEI0
MOKa3aHo, 110 3a HYJIhOBOI TeMIIEpaTypu JIBO- 1 TPUYACTUHKOBI KOPEJAIIil
JIOKaJIbHOT TyCTUHHM (cepedaHi BiaA MOOYTKIB TYCTHMHH) CBi4aTh PO
dazoBuid  MepexiJ IMEepImioro poay 1 3BOAATBCA 10  JTOOYTKY
OJTHOYACTUHKOBHUX CEPEJIHIX, 5K B 1JI€aJIbHOMY Ta3l, Mpu 301JIbILIEHH] TUCKY.
HecriiikicTh 1BO- 1 TPUYACTMHKOBUX KOMIUIEKCIB y 4aci SIKICHO ONHCcaHa
KBAaHTOBUMHU XAOTHYHUMHU ONYKAHHSIMU MIX 3B’SI3aHUMH 1 HE3B’ SI3aHUM
ctanamu. [lokazaHo, 110 piBHSHHS XIMIYHOT KIHETUKHU TAKOX JOMYCKaIOTh
ICHYBaHHSI KOMIIJIEKCIB, YTBOPEHUX 3 YACTHHOK TEMHOI MaTepii 3 BEIIMKOIO

noBxkuHOI0 posciaHHs. (O.M. I'aBpunuk, A.B. Hazapenko)
« Gauvrilik, A.M., Nazarenko, A.V., 2022. Bose—Einstein condensate dark matter
that involves composites. Universe 8(3), 187.
https://doi.org/10.3390/universe8030187

KBAHTOBA OIITUKA

OTtpuMaHO aHaNor HEpiBHOCTEH benna mjis HEKJIACHYHUX KOPEISIiN
MOJIIB BUIIPOMIHIOBAHHS. Taki KOpesii He MOXYTh OyTH CUMYJIbOBaHi 3a
JOTIOMOTOI0 CTaTUCTUYHOI CYMIIIl KJIaCMYHUX MOJiB. Ha KOHKpeTHUX
OpUKJIagax MOKa3aHo, M0 TaKl KOPEJslii MOXKYTh CIIOCTEpIraTUCS HABITh Y

BUIMAJIKaX, KOJIU JIOKaJbHUHN peali3M He nopyyerbes. (A.O. CeMeHOB)
. Kovtoniuk, V. S., Yeremenko, I. S., Ryl, S., Vogel, W. and Semenov, A. A,
2022. Nonclassical correlations of radiation in relation to Bell nonlocality.
Phys. Rev. A 105, 063722. https://doi.org/10.1103/PhysRevA.105.063722
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PI3UKA IIVIASMU

Hlano posropHyte (opmymaroBaHHS TeOpii  BEJIMKOMACIITaOHUX
duykTyaliii B 3amopolleHid cIa0KO1OHI30BaHIM Tuta3Mi 3 ypaxXyBaHHAM
NPOIIECIB 3apsKaHHS TMOPOIIUHOK. JleTanbHO MOCIIIHKEHO 3aJIeKHOCTI
Y4acTOT 3apsA/PKaHHsS Ta €(PEKTUBHUX YaCTOT 3ITKHEHb €JIEKTPOHIB Ta 10HIB
BiJl TapaMeTpiB 3aMOPOIICHOI Ta3MH. SIK TMPUKIIaJ] 3aCTOCYBaHHS TEOpii
710 OITHUCY PE30HAHCHHUX BJIACTMBOCTEH KOJICKTUBHUX (DITYKTyaIliii HaBeJIeHO
aHaJ 3 CIEKTPY 10HHO-aKyCTUYHOI XBWJII B 3alOpoIICHIH Tia3Mi B
IITUPOKOMY J1alta30Hl YacTOT 31ITKHEHB 10HIB SIK JIJI HE130TEPMIYHOI, TaK 1
U1 130TepMIYHOI  TuIa3MH.  Po3paxoBaHO  KOPEJSIIIAHI  CHEKTPHU
CJICKTPOHHOI TYCTHUHU JJISl PI3HUX 3HAUYEHb I'YCTUHU MOPOIIMHOK, IXHHOTO
po3MIpy Ta 4YacToTh 10HHMX 3iTKHEeHb. (akax. HAH  Vkpainu
A.T'. 3aropopHiii)

« Zagorodny, A.G., Momot, A.l. Chapter: Large-Scale Fluctuations in Collisional
Dusty Plasmas with Regard to Grain Charging Processes in: Nonequilibrium
Thermodynamics and Fluctuation Kinetics: Modern Trends and Open

Questions. (Ed. Leon Brenig, Nikolai Brilliantov, Mustapha Tlidi), Springer,
2022. https://doi.org/10.1007/978-3-031-04458-8

MATEMATHYHE MOJIEJIOBAHHA

[loOynoBaHO MaTeMaTU4YHY MOJEIb MIXKHAPOJHOI TOPrIBII Ta
PO3pOOJICHO aIrOPUTMHM ii JOCHIKEHHA. J[aHO OMMC yCiX PIBHOBAXKHHUX
CTaHIB CHCTEMH pPIBHSHb, 110 OMHUCYIOTh MiIXHapoJAHY Topriemto.Ha miii
OCHOBI JIaHO TMOBHMI aHaJ13 TOPTIBJIl MDK KpaiHaMH BEJIMKOI JBATILSTKHU.
(M.C. I'onuap, O.I1. [JloBXUK, A.C. Xoxin, B.I'. Ko3upchkuid,
A.I1. Maxopr)

« Gonchar, N.S., Dovzhyk, O.P., Zhokhin, A.S., Kozyrski, W.H., & Makhort,

A.P., 2022. International trade and global economy. Modern Economy 13, 901-
943. https://doi.org/10.4236/me.2022.136049

KOMIT’'FOTEPHE 3ABE3INEYEHHS HAYKOBHUX
JOCJIKEHD

[IpoBeneHo HU3KY 3ax0iB, COPIMOBAHUX Ha 3a0€3MeUYeHHs HATIHHOT
poOOTH  OOYMCIIIOBAJBLHOTO Ta XMapHoro kiactepiB B Llentpi
KOJIEKTUBHOTO KOPUCTYBaHHs «PecypcHMil LIEHTp Ui Tpif- Ta XMapHUX
TEXHOJIOT1i» BIPOJIOBK BOEHHOI'O CTaHY.

B pamkax nporpamu Horizon 2020, sk i B momepemHi pOKH, Y
criBmpai 3 pooounmu rpynamu ¢enepanii EGI Bukonano 3Hauynuii oocsir
poOIT, METOIO SIKUX € BIPOBAJKEHHS 1 aKTUBHE BUKOPUCTAHHS JOCTYITHHUX
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3aco0iB 1 cepgiciB €Bponeiicbkoi xmapu Bimkputoi Hayku (EOSC) B
HAyKOBIM 1 OCBITHIHN AismbHOCTI. KpiM TOTO, TpUBa€ MOCTIMHUN CYyIPOBIT
IHIIUX TporpaM 1 TMPOEKTIB 3ajyis 3a0e3MeueHHs: Oe3mepepBHOCTI
HAyKOBUX J0CIIKeHb B YKpaiHi. (C.5. CBiCTyHOB)

KA®EJIPA TEOPETUYHOI I MATEMATHUYHOI ®13UKU

2017 POKY npu [HcTUTYTI TEOPETUYHOT b13uku
iM. M.M. boromo6oBa Hartionaneroi akagemii Hayk VYxkpaiam (ITO)
ctBopeHo Kadenpy Tteopernunoi ta MarematudHoi ¢izuku (TM®D)
KwuiBchkoro akaaemiunoro yHiBepcutety (KAY). Cranonenns kadenpu
TM® KAY BinOyBanocs Ha 3acaJHHYMX IPUHIMINAX, 3aMPOBAIKEHUX
HaykoBo-ocBitHiM mnieHTpoMm IT®, mo OyB ctBopenuit B 2000 pori amns
AKHAUIIUPIIOrO0 3aJy4EHHs TaJlaHOBUTOI MOJIOAI /10 HAYKOBOI pPOOOTH.
CminbHa misnbHICTh Kadenpu TM® 3 [lentpom momsirae y 3a0e3nedeHHi
HEeMepepBHOT HAYKOBO-OCBITHLOT POOOTH HayKOBHUX CHIBPOOITHUKIB [T 3i
MIKOJSIpaMHM  MPOBIAHUX  (PI3UKO-MATEMATUYHUX JIIECIB, CTYyJACHTaMU
kageap nOpupogHUYUX  (DaKyIBTETIB  YHIBEPCUTETIB, acCMipaHTaMU
IHCTUTYTIB Ta YHIBEPCHUTETIB, SIK1 3aI[IKaBJIEHI Y BUBUECHHI TEOPETUYHOI 1
MaTEeMaTUYHOI (PI3UKH.

HMisnbHicTe kKadenpu TM® KAY chopsiMoBaHa Ha 3a0e3nedeHHs
HABYAHHSI MAariCTpiB 3a HayKOBO-OCBITHHOIO MporpaMoro «TeopeTuyHa Ta
MaTeMaThuyHa (i3uKay, 30KpeMa CIEUKypcaMH 3 HOBITHIX HampsiMiB
(GI3MKM  KOHJICHCOBAHOTO CTaHy, KBaHTOBOI ONTHUKM Ta KBaHTOBOI
iH(opmarrii, (i3UKU BUCOKUX €HEPriid Ta IHTETPOBHUX KBAHTOBUX CUCTEM,
a TAaKOX Ha MIJATOTOBKY CTYJEHTIB-TEOPETUKIB 10 BCTYMY B Marictparypy
KAY.

[Ipauisauku xadeapu cninbHo 3 HaykoBo-ocBiTHIM 11eHTpoM [TD Ta
13 3amydenHsM 1HmMX kadenp KAY opranizoByroTh HIOpIYHI JIITHI Ta
3UMOBI IIKOJIY 3 HOBITHIX OpOOJEM TEOPETUYHOT (PI3UKH ISl CTYJICHTIB Ta
acripaHTIB, BJIAIITOBYIOTh (PaKyJdbTaTUBHU 3 (I3UKH Ta MATEMaTUKH MJIs
CTYHIEHTIB 1-To 1 2-r0 KypciB (I3MYHMX Ta MaTeMAaTHYHHX (PaKyJIbTETIB
KHIBCHKUX YHIBEpCUTETIB. 30Kpema, B 2022 poill NpPOBEACHO 3UMOBY
CTYJIEHTCHKY K0y «OcHOBU TeopeTuuHoi ¢izukm» (11-21.01.2022). Ha
HIA JJI1 CTYAEHTIB MOJOMAMIMX KYypCiB MPOYUTAHO HAYKOBO-TIOMYJISIPHI
OHJIAMH-JIEKI[li 3 TaMUIbTOHOBOI MEXAaHIKM Ta BCTYMYy JO KBaHTOBOI
MmexaHiku (quB. https://kau.org.ua/news/massmedia/691-1101-21012022-
zymova-studentska-shkola-osnovy-teoretychnoi-fizyky).
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HIGH ENERGY PHYSICS

A system of bosons studied within the mean-field framework has two
fascinating phenomena: a liquid-gas first order phase transition and Bose-
Einstein condensation. Depending on the mean-field potential parameters
one can observe two types of critical points (CP), that belong to different
universality classes with distinct sets of critical exponents. As examples
the pion and o matter are considered (M.l. Gorenstein, V. Kuznietsov,
O. Savchuk)

« Kuznietsov, V., Savchuk, O., Stashko, O., and Gorenstein, M.1., 2022. Critical

point influenced by Bose-Einstein condensation. Phys. Rev. C 106, 034319.
https://doi.org/10.1103/PhysRevC.106.034319

Two-boson momentum correlations at fixed particle number
constraint are studied in a simple analytically solvable model of a thermal
expanding system. It was shown that the increase of expansion rate, as
well as increase of particle multiplicity, enhances the ground-state
contribution to particle momentum spectra and leads to suppression of the
Bose-Einstein momentum correlations. The relations of these findings to
the multiplicity-dependent measurements of the Bose-Einstein momentum
correlations in high-multiplicity p+p collision events at the LHC are

discussed. (Yu.M. Sinyukov, M.D. Adzhymambetov, S.V. Akkelin)

« Adzhymambetov, M.D., Akkelin, S.V., Sinyukov, Yu.M., 2022. Fixed particle
number constraint in a simple model of a thermal expanding system and pp
collisions at the LHC. Phys. Rev. D 105, 096035.
https://doi.org/10.1103/PhysRevD.105.096035

An exact solution is obtained for a wide class of Polyakov loop
models on a lattice in arbitrary dimension with U(N) and SU(N) gauge
groups in the limit when N and N¢ go to infinity, where N is the number of
colors, and Ns is the number of quark flavors. This made it possible to
obtain analytical expressions for screening chromo-electric and chromo-
magnetic masses of gluons in the deconfinement phase. It was also
established that in a certain region of parameters in the deconfinement
phase the exponential decay of correlation functions is modulated by an
oscillating function. This means that the chromo-electric masses are

complex. (O. Borisenko, V. Chelnokov, S. VVoloshin)
. Borisenko, O., Chelnokov, V., Voloshin, S., 2022. The Polyakov loop models in
the large N limit: Phase diagram at finite density. Phys. Rev. D 105, 014501.
https://doi.org/10.1103/PhysRevD.105.014501
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A model of the vertex of three-Froissaron interaction has been
constructed, which provides small corrections to the original Dyson-
Schwinger equation and allows to solve the problem of breaking unitarity
in the diffraction production of many massive hadron beams (the

Finkelstein-Kajanti problem). (E. Martynov, G. Tersimonov)
« Martynov, E., Tersimonov, G., 2022. Froissaron and the problem of unitarity in
the hadron diffraction processes. Phys. Rev. D 105, 074010.
https://doi.org/10.1103/PhysRevD.105.074010

The influence of a topological defect in the form of the Abrikosov-
Nielsen-Olesen vortex that is known in cosmology and astrophysics as a
cosmic string on quantum systems has been studied. A magnetic field is
found to be induced in the ground state of relativistic quantum bosonic
matter surrounding the cosmic string. The dependence of the total induced
ground state magnetic flux on the string flux and tension, as well as on the
transverse size of the string, is determined. (Cor.-member of the NAS of
Ukraine Yu. A. Sitenko)

. Sitenko, Yu.A., Gorkavenko, V.M. and Tsarenkova, M.S., 2022. Magnetic flux
in the vacuum of quantum bosonic matter in the cosmic string background.

Phys. Rev. D 106(10), 105010 (20pp.). https://doi.org/10.1103/ PhysRevD.
106.105010

The Ter-Martirosyan—Skornyakov equation is simplified using the
Mellin integral transformation. An analytical expression for the case of
three particles with negative energy is obtained. Based on the analytical
solution of the Lippmann-Schwinger equation the Coulomb transition
matrix of a two-particle system with a repulsive potential is obtained.

(V.F. Kharchenko)
« Kharchenko, V.F., 2022. On the analytical solving of Ter Martirosian-
Skornyakov equation for three particles at negative energies. Ukr. J. Phys. 67(8),
559-560. https://doi.org/10.15407/ujpe67.8.559

THEORY OF NUCLEI AND NUCLEAR REACTIONS

A sufficient criterion for a possibility of the spatial collapse effect in
an infinite system of Bose particles is established on the basis of the
variational principle by means of Jastrow correlation factors in the wave
function. Using the obtained criterion, we show that in hypothetical
nuclear matter, if it consisted of a-particles, a spatial collapse would take
place under the assumption of any aa-interaction potential from the known
set of Ali-Bodmer ones. (B.E. Grinyuk)
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« Grinyuk, B. E., 2022. Can nuclear matter consist of a-particles? Ukr. J. Phys.
67(1), 17-21. https://doi.org/10.15407/ujpe67.1.17

The structure functions of the first excited state of mirror nuclei **C
and **O are studied within the five-cluster model (three a-particles plus
two extra nucleons) on the ground of variational calculations with the use
of Gaussian bases. It is shown that the first excited 0" state as compared to
the ground state reveals itself in a change of the spatial structure of the
two-nucleon subsystem moving in the field of the *“C cluster. Root mean
square radii and relative distances between particles are calculated.
Density distributions and electric form factors (both elastic and transition
ones) are studied. Pair correlation functions and momentum distributions
of particles for the excited state of these nuclei are found. For all the
obtained structure functions, a comparison is carried out with the
corresponding functions of the ground state. Two main configurations in
the ground state and excited one of **C and O nuclei are revealed.

(V.S. Vasilevsky, D.V. Piatnytskyi, B.E. Grinyuk)
« Grinyuk, B.E., Piatnytskyi, D.V., Vasilevsky, V.S., 2022. The lowest excited
states of **C and **O nuclei within a five-cluster model. Nuclear Physics A 1030,
122588. https://doi.org/10.1016/ j.nuclphysa.2022.122588

The thermodynamic properties of a system of interacting scalar
bosons at finite temperatures were investigated within the framework of
the mean field quantum-statistical model. It is shown that, starting from
zero temperatures, there is a Bose condensate in the relativistic system of
particles-antiparticles when the isotopic spin (charge) is conserved. Only
one component of the system, which has a higher particle density,

develops the condensate states. (D. Anchishkin, D. Zhuravel)
« Anchishkin, D., Gnatovskyy, V., Zhuravel D. and Karpenko, V., 2022.
Selfinteracting particle-antiparticle system of bosons. Phys. Rev. C 105, 045205.
https://doi.org/10.1103/PhysRevC.105.045205

MATHEMATICAL METHODS IN THEORETICAL PHYSICS

We have obtained a new integrable fermion hamiltonian of the BCS-
Richardson type that is an anisotropic deformation of the famous fermion
hamiltonian of Richardson, and have found its spectra by means of the

modified Bethe ansatz. (T.V. Skrypnyk)
« Skrypnyk, T., 2022. Anisotropic BCS-Richardson model and algebraic Bethe
ansatz. Nucl. Phys. B 975, 115679. https:/doi.org/10.1016/j.nuclphysb. 2022.115679
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NANOPHYSICS, PHYSICS OF LOW-DIMENSIONAL SYSTEMS

Two approaches have been developed for the study of the bound
states of a one-dimensional Dirac equation with the potential consisting of
multiple delta-function centers. The first approach uses the Green’s
function method. The second one is based on multiplying the one-center
connection matrices and the free transfer matrices between neighbor
centers. Within both these approaches, the transcendental equations for
bound state energies are derived, the solutions to which depend on the
strength of delta-centers and the distance between them. The principle of
strength additivity is analyzed in the limits as the delta-centers merge at a
single point or diverge to infinity. (A.V. Zolotaryuk, Cor.-member of the

NAS of Ukraine V.P. Gusynin, O.0O. Sobol, and Y. Zolotaryuk)
« Gusynin, V.P., Sobol, O.0., Zolotaryuk, A.V., and Zolotaryuk, Y., 2022 Bound
states of a one-dimensional Dirac equation with multiple delta-potentials. Low
Temp. Phys. 48, No. 12, 1157-1168. https://doi.org/10.1063/10.0015111

We develop an approach to calculate the optical and Hall conductivities
for models with arbitrary pseudospin and quasiparticle dispersion. The
method is based on the evaluation of quasiparticle velocity correlators that
also describe the phenomenon of Zitterbewegung. For the semi-Dirac
model the obtained expressions allow us to analyze the role of spectrum
anisotropy, Van Hove singularities, and Dirac cones in longitudinal
conductivity. For the dice model we emphasize the role of the spectral gap,
which defines frequency thresholds related to transitions to and from a flat

band. (Cor.-member of the NAS of Ukraine V. P. Gusynin)
« Oriekhov, D.O. and Gusynin, V.P., 2022. Optical conductivity of semi-Dirac
and pseudospin-1 models: Zitterbewegung approach. Phys. Rev. B. 106, 115143.
https://doi.org/10.1103/PhysRevB.106.115143

The new invariant of the Dirac equation with the Coulomb potential is
found. It supplements Dirac and Johnson-Lippman invariants, so that they
together form algebra. It is shown that various solutions of the equation are
various representations of this algebra. In frame of the group theory using
the algebra of the spinor invariants the relation between different
representations is found. The general solution of the Dirac equation is
found within the algebraic approach. It is shown that the principal quantum
number is not a mere combination of other quantum numbers, as it follows
from the direct solving of the equation, but is a fundamental characteristic
of the hydrogen atom. (L. Brizhik, A.A. Eremko, Acad. of the NAS of
Ukraine V.M Loktev)
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. Eremko, A.A., Brizhik, L.S., Loktev, V.M., 2022. Spin relevant invariants and
the general solution of the Dirac equation for the Coulomb field. Ann. of Phys.
439, 168786 (20 pp). https://doi.org/10.1016/].a0p.2022.168786

It is known that in two-dimensional relativistic Dirac systems placed in
orthogonal uniform magnetic and electric fields, the Landau levels
collapse as the applied in-plane electric field reaches a critical value +E..
We study this phenomenon for a distinct field configuration with in-plane
constant radial electric field. The Dirac equation for this configuration
does not allow analytical solutions in terms of known special functions.
The results are obtained by using both the WKB approximation and the
exact diagonalization and shooting methods. It is shown that the collapse
occurs for positive values of the total angular momentum quantum
number, the hole (electron)-like Landau levels collapse as the electric field
reaches the value +E/2. The investigation of the Landau level collapse in
the case of gapped graphene shows a number of distinctive features in
comparison with the gapless case. (I.0. Nimyi, S.G. Sharapov, Cor.-

member of the NAS of Ukraine V.P. Gusynin)
« Nimyi, 1.O., Konye, V., Sharapov, S.G., Gusynin, V.P., 2022. Landau level
collapse in graphene in the presence of in-plane radial electric and perpendicular
magnetic fields. Phys. Rev. B 106, 085401; https://arxiv.org/abs/2205.13491,
https://doi.org/10.1103/ PhysRevB.106.085401;

A one-dimensional nonlinear dynamical system of intra-site excitations
and lattice vibrations coupled via gauge-like mechanism is studied. The
system admits the semi-discrete zero-curvature representation and therefore
it proves to be integrable in the Lax sense. Relaying upon an appropriately
developed Darboux—Bicklund dressing technique the explicit four-
component analytical solution to the system is found and analyzed in details.
Due to mutual influence between the interacting subsystems the physically
meaningful solution arises as the essentially nonlinear superposition of two
principally distinct types of traveling waves. The interplay between the two
typical spatial scales relevant to these traveling waves causes the criticality of
system’s dynamics manifested as the dipole—-monopole transition in the
spatial distribution of intra-site excitations. The under-critical and over-
critical regimes of system’s dynamics are comprehensively illustrated
graphically. (O.0. Vakhnenko)

« Vakhnenko, 0.0., 2022. Nonlinear dynamics of an integrable gauge-coupled

exciton-phonon system on a regular one-dimensional lattice. Low. Temp. Phys.
48 (3), 239-245. https://doi.org/10.1063/10.0009543
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Taking into account the fact that the transitions between the states of
the molecular junction are carried out against the background of much
faster relaxation processes in the molecular terms and the conduction
bands of the electrodes, kinetic equations for integral occupancies of the
molecular terms, as well as expressions for the time-dependent electronic
current and radiation power of the fluorophore molecule are obtained. It is
demonstrated the temporary process of the reorganization of the
transmission channels dependently on the magnitude and polarity of the
gate voltage as well as an external optical field. The dependence of the
overall rates on the elementary rates characterizing the recharge of the
molecule, as well as radiation and nonradiative transitions in the molecule,
IS obtained. Estimates show that in a ZnPc-based transistor, the
characteristic transition time is 10-100 ps if the current is in the range of
0.1-10 nA. (Cor. Member of NAS of Ukraine E.G. Petrov,

Ye.V. Shevchenko)

« Petrov, E.G., Shevchenko, Ye.V., Gorbach, V.V., Lyubchik, S., Lyubchik,
Andriy, 2022. Features of gate-tunable and photon-field-controlled
optoelectronic stationary and transient processes in a molecular junction:
Application to a ZnPc-based transistor. AIP Advances 12, 105020 (16 pp).
https://doi.org/10.1063/5.0119257 (Q2)

Using the solution of the Schrodinger equation with the Hiickel-type
Hamiltonian for carbon nanotubes (2m,m), analytical expressions for wave
functions were obtained within the framework of the tight-binding model.
The relationship between the transmission coefficient and the band structure
of chiral and achiral carbon nanotubes was analyzed. The influence of
chirality on the coefficient of electron transmission through a system with a
step-like potential is determined and it is shown that (2m,m) nanotubes with
an average chiral angle exhibit intermediate transport properties compared to

achiral (armchair and zigzag) nanotubes. (L. Malysheva)
. Malysheva, L., 2022. Effects of chirality in the electron transmission through
step-like potential in zigzag, armchair, and (2m,m) carbon nanotubes. Low Temp.
Phys. 48, 907. https://doi.org/10.1063/10.0014581

Effective form factors for one-dimensional lattice fermions with
arbitrary phase shifts were introduced. Tau-functions defined as series of
these form factors were studied. On the one hand, the exact summation
was performed and tau-functions as Fredholm determinants in the
thermodynamic limit were presented. On the other hand, simple
expressions of form factors allow to present the corresponding series as
integrals of elementary functions. By means of this approach the

25


https://doi.org/10.1063/5.0119257
https://doi.org/10.1063/10.0014581

asymptotics of static correlation functions of the XY quantum chain at
finite  temperature  were rederived. (O. Gamayun, N. lorgov,
Yu. Zhuravlev)
« Gamayun, O., lorgov, N., Zhuravlev, Yu., 2021. Effective free-fermionic form
factors and the XY spin chain. SciPost Phys. 10, 070.
https://doi.org/10.21468/SciPostPhys.10.3.070

A new class of topologically non-trivial solutions of the Landau-
Lifshitz equation in the form of screw dislocations was found and
investigated. The screw dislocations are realized in a helical phase of the
cubic chiral magnets. A type of dislocation was found, that is continuously
deformed into a skyrmion string under the action of an external magnetic

field. (V.P. Kravchuk)
« Azhar, M., Kravchuk V.P., Screw M.G. Dislocations in Chiral Magnets Phys.
Rev. Lett. 128, 157204. https://doi.org/10.1103/PhysRevL ett.128.157204

SOFT MATTER PHYSICS

The structure and energy of molecular complexes of the DNA
nucleic bases with hydrogen peroxide and water molecules were
determined using density functional theory method. It is shown that
hydrogen peroxide can form stable complexes with DNA atomic
groups, blocking the centers of specific recognition of the

macromolecule. (D.V. Piatnytskyi, S.N. Volkov)
. Piatnytskyi, D.V., Volkov, S.N., 2023. Complexes of hydrogen peroxide
molecules with DNA nucleic bases. Journal of Biomolecular Structure and
Dynamics 1-6. https://doi.org/10.1080/07391102.2023.2193986

A model of double helix deformation was built to describe changes in
the macromolecule structure. In addition to elastic components (bending,
twisting, stretching), the presented model includes conformational
rearrangements of the macromolecule, as well as describes the
relationship between the external and internal degrees of freedom of the
DNA structure. The obtained shapes, values and energy of the DNA
deformation sites allow us to propose a probable mechanism of
recognition of key DNA sequences due to their deformation, as well as
to explain the high accuracy of genetic information reproduction

processes. (P.P. Kanevska, S.N. Volkov)
« Kanevska, P.P., Volkov, S.N., 2022. Conformation impact in the deformation
of DNA TATA-box. Low Temp. Phys. 48(4), 311-318. https://doi.org/
10.1063/10.0009735
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A molecular dynamic study has been carried out for the systems of two
DNA macromolecules surrounded by the molecules of natural polyamines
that are always contained in the cells of living organisms. The results have
shown that the dynamics of polyamines strongly depends on the distance
separating different DNA macromolecules: at a small distance (about
20 A), in the interhelical region they effectively bind to DNA, and as the
distance increases, they become more mobile and move from one place
linking to another. In the regions of DNA-DNA contacts, the polyamine
molecules form cross-links. The localization of polyamines on DNA
depends on the sequence of nucleotides, which indicates the regulated

formation of interhelical cross-links. (S. Perepelytsya)

. Vasiliu, T., Mocci, F., Laaksonen, A., Engelbrecht, L. and Perepelytsya, S.,
2022. Caging polycations: Effect of increasing confinement on the modes of
interaction of spermidine®" with DNA double helices. Frontiers in Chemistry
10, 836994. https://doi.org/10.3389/fchem.2022.836994

The influence of poissonian resetting on random walks in a one-
dimensional lattice is studied in the most general case, i.e. for any values
of the number of nodes, the frequency of jumps between neighbours, as
well as for any boundary conditions (terminal sinks) or resetting and
starting node placements. The main observables of the process (conditional
and unconditional mean first passage/exit times, their coefficients of
variation, splitting probabilities) are calculated. The effects of resetting-
induced optimization of the anticipated outcome probabilities and
corresponding mean times and their fluctuations are described. The crucial
role of resetting and starting node placements for these effects is revealed.
Possible ways of controlling conformationally splitted multi-step

biochemical reactions are indicated. (L.N. Christophorov)
« Christophorov, L.N., 2022. Resetting random walks in one-dimensional lattices
with  sinks. J.  Phys. A: Math. Theor. 55, 155006 (16pp).
https://doi.org/10.1088/1751-8121/ac5a21

A new formula is obtained for estimating the selectivity of an olfactory
receptor neuron in terms of the selectivity of its receptor proteins with
thermal fluctuations taken into account. (A. Vidybida)

« Vidybida, A., 2022. Harnessing thermal fluctuations for selectivity gain. 2022

IEEE International Symposium on Olfaction and Electronic Nose (ISOEN), 1-
3. https://doi.org/10.1109/ISOEN54820.2022.9789678

The bacteria metabolic process of open nonlinear dissipative system far
from equilibrium point is modelled using classical methods of
synergetics. The distribution of point density of trajectory intersection
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of phase space cells with maximum invariant measure and convergence
in time of its average value was obtained. It is shown that the value of
an invariant measure can be a characteristic of the transitional process
of adaptation of cell metabolic process to change outside environment.

(V.H. Grytsay)
Grytsay, V., 2022. Characteristics of the invariant measure of the strange
attractor of the bacteria mathematical model. Ukr. J. Phys.67(6), 443-447.
https://doi.org/10.15407/ujpe67.6.443

ASTROPHYSICS AND COSMOLOGY

Using data of the first observations of galaxies in the early Universe
on the largest 6-meter James Webb space telescope determined the
chemical composition of galaxies in the epoch of secondary ionization at
high redshifts 6.7 - 8.4, when the age of the universe was less than 1
billion years. It was found that the studied galaxies have a chemical
composition similar to the chemical composition of present-day galaxies.
This implies the rapid chemical evolution of young galaxies over a short
period of several tens of millions of years. As a result, galaxies quickly
“forgot™ about the physical conditions that existed during their formation.

(Acad. of the NAS of Ukraine Y.I. 1zotov, N.G. Guseva)

« Schaerer, D., Marques-Chaves, R., Barrufet, L., Oesch, P., Izotov, Y.l., Naidu,
R., Guseva, N.G., Brammer, G., 2022. First look with JWST spectroscopy:
Resemblance among z~8 galaxies and local analogs. Astronomy and
Astrophysics 665, L4. https://doi.org/10.1051/0004-6361/202244556

We have elucidated the issue of the correspondence between the
Jordan and Einstein conformal frames in the Standard Model
interacting with modified gravity with action f(R). The scalaron-
dependence of the vacuum Higgs-field expectation value and of the
constant of strong interaction leads to a universal renormalization of
masses of all particles in the Einstein system. We have analyzed
possible potentially observable effects in such a theory, in which

modified gravity plays the role of dark matter. (Yu.V. Shtanov)
« Shtanov, Y., 2022. On the conformal frames in f(R) gravity. Universe 8, Issue
2, article id. 69. https://doi.org/10.3390/universe8020069

A new approach based on the nonequilibrium statistical operator is
presented that makes it possible to consider the inhomogeneous particle
distribution and provides obtaining all thermodynamic relations of self-
gravitating systems. The equations corresponding to the extremum of the
partition function completely reproduce the well-known equations of the
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general theory of relativity. The answer to the question of how it is
possible to substantiate the general relativistic equations in terms of the
statistical methods for the description of the behavior of the system in the
classical case is given. (Acad. of the NAS of Ukraine B.I. Lev, Acad. of

the NAS of Ukraine A.G. Zagorodny)
. Lev, B.l., Zagorodny, A.G., 2022. Thermodynamic-induced geometry of
self-gravitating systems. Ann. Math. Phys. 5(2), 130-134. https://doi.org/
10.17352/amp.000052

Two fundamental evolutionary principles, namely the H-theorem and
the least-energy principle, are applied to describe the phase transition in
condensed environments and cosmological models. In the presence of a
spontaneously induced scalar field, which can be treated as an order
parameter, the energy of the ground state is lower than the ground state
energy without such a field. Considering the self-consistent interaction of
the scalar field with the fluctuations of the fields of other nature and the
principles mentioned above, it is possible to show the possibility of the
phase transition and to find the conditions for such transition in terms of
fluctuation characteristics and coupling parameter. These principles are
employed to reveal probable phase transitions in condensed matter physics
and cosmology. (Acad. of the NAS of Ukraine B.Il. Lev, Acad. of the NAS

of Ukraine A.G. Zagorodny)
. Lev, B.l,, Zagorodny, A.G., 2022. Some peculiarities of noise-induced phase
transition. Low Temp. Phys. 48, 949-955. https://doi.org/10.1063/10.0014595

Within the dark matter model based on the Gross—Pitaevski equation for
a Bose—Einstein condensate with three-particle interaction, it is shown that at
zero temperature the two- and three-particle correlations of the local density
(averages of density products) indicate a first-order phase transition and
reduce to the product of single-particle averages, as in an ideal gas, with
increasing pressure. The time instability of two- and three-particle complexes
Is qualitatively described by quantum random walks between bound and
unbound states. It is shown that the equations of chemical kinetics also admit
the existence of complexes formed by dark matter particles with a long

scattering length. (A.M. Gavrilik, A.V. Nazarenko)
« Gavrilik, A.M., Nazarenko, A.V., 2022. Bose—Einstein condensate dark matter
that involves composites. Universe 8(3), 187.
https://doi.org/10.3390/universe8030187
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QUANTUM OPTICS

An analog of Bell inequality for nonclassical correlations of radiation
fields has been obtained. Such correlations cannot be simulated as a
statistical mixture of classical fields. It has been shown that such
correlations can be observed even in scenarios when local realism is not
violated (A.A. Semenov).

. Kovtoniuk, V. S., Yeremenko, I. S., Ryl, S., Vogel, W. and Semenov, A. A,,
2022. Nonclassical correlations of radiation in relation to Bell nonlocality.
Phys. Rev. A 105, 063722. https://doi.org/10.1103/PhysRevA.105.063722

PLASMA PHYSICS

The kinetic theory of large-scale electric fluctuations in a collisional
weakly ionized dusty plasma is formulated with due regard to the grain
charging dynamics. The dependencies of the charging frequencies and
effective collision frequencies for electrons and ions on dusty plasma
parameters are studied in detail. To describe resonant properties of
collective fluctuations, the analysis of the ion-acoustic wave spectrum in
dusty plasmas is presented for a wide range of ion collisions for both non-
isothermal and isothermal plasmas. The electron density correlation
spectra are calculated for various values of the grain density, grain size,

and ion collisionality. (Acad. of the NAS of Ukraine A.G. Zagorodny)

« A.G. Zagorodny, A.l. Momot. Chapter: Large-Scale Fluctuations in Collisional
Dusty Plasmas with Regard to Grain Charging Processes in: Nonequilibrium
Thermodynamics and Fluctuation Kinetics: Modern Trends and Open
Questions. (Ed. Leon Brenig, Nikolai Brilliantov, Mustapha Tlidi), Springer,
2022. https://doi.org/10.1007/978-3-031-04458-8.

MATHEMATICAL MODELING

A mathematical model of international trade was built and algorithms
for its research were developed. A description of all equilibrium states of
the set of equations describing international trade is given. On this basis a
complete analysis of trade between the G20 countries is given.
(N.S. Gonchar, O.P. Dovzhyk, A.S. Zhokhin, W.H. Kozyrski,
A.P. Makhort)

« Gonchar, N.S., Dovzhyk, O.P., Zhokhin, A.S., Kozyrski, W.H., & Makhort,

A.P., 2022. International Trade and Global Economy. Modern Economy 13,
901-943. https://doi.org/10.4236/me.2022.136049
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COMPUTER SUPPLY OF SCIENTIFIC RESEARCH

Numerous precautionary measures directed at the support of the
reliable operation of HPC and cloud clusters in the Center of common
usage “Resource Center for Grid and Cloud Technologies” during the
wartime have been taken.

A significant amount of work, whose purpose is an implementation
and active use of the available EOSC (European Open Science Cloud)
resources and services in scientific and educational activities, has been
done in cooperation with the working groups of the European Grid
Infrastructure (EGI) Foundation within the Horizon 2020 Program.
Moreover, other research programs and projects are constantly supported
to ensure the continuity of studies in Ukraine.

DEPARTMENT OF THEORETICAL AND MATHEMATICAL PHYSICS

In 2017 the Department of Theoretical and Mathematical Physics
(TMP) of Kiev Academic University (KAU) was established at the
Bogolyubov Institute for Theoretical Physics of the National Academy of
Sciences of Ukraine (BITP). The TMP Department has been formed on the
basic principles formulated by the Research and Education Center,
founded in the BITP in 2000 to involve talented young people to the
research work. The common activity of the TMP department with the
Center consists in providing the continuous educational work of the BITP
researchers with schoolchildren of leading physical and mathematical
schools, students of physical faculties of universities and postgraduate
students at the institutes and universities that are interested in studying
theoretical and mathematical physics.

The TMP department provides magister studies under the scientific
and educational program “Theoretical and Mathematical Physics” within
specific courses on condensed-matter physics, quantum optics and
quantum information, high-energy physics, and integrable quantum
systems, as well as the training of students-physicists to continue their
studies to get master’s degree at the KAU.

The TMP Department and the BITP Center involving other KAU
departments organize annual Summer and Winter schools on the newest
problems of theoretical physics for students and postgraduate students,
provide special subjects in physics and mathematics for the first-year and
second-year students of physical and mathematical departments of Kiev
universities. In particular, the Winter Student School “Theoretical Physics
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Fundamentals” took place on January 11-21, 2022 at the Bogolyubov
Institute. The framework of the School included on-line scientific popular
lectures concerning Hamilton Mechanics and Introduction to Quantum
Mechanics for junior students (https://kau.org.ua/news/massmedia/691-
1101-21012022-zymova-studentska-shkola-osnovy-teoretychnoi-fizyky).

SCIENTIFIC PUBLICATIONS
Books

. Zagorodny, A.G., Momot, A.l. Chapter: Large-Scale Fluctuations in
Collisional Dusty Plasmas with Regard to Grain Charging Processes in:
Nonequilibrium Thermodynamics and Fluctuation Kinetics: Modern
Trends and Open Questions. (Ed. Leon Brenig, Nikolai Brilliantov,
Mustapha TIlidi), Springer, 2022. https://doi.org/10.1007/978-3-031-
04458-8

« Kupunmon A., Animenko O., ApicroBa A., bukoB B., bimenpkuii B.,
boitko O., Bepouu H., Beuepcokuii B., Bitenko M., I'appunummun I1.,
laiiko I'., T'ipik C., I'opbauyk B., I'pumanona I., Jlo6ponocosa lO.,
€nin M., 3ar’suoBa JI., 3amopoxns 1., Kamakypa 5., Kapacp I,
Koanbuyk O., Koznoseus M., Komsictpyk O., Kocsik C., KpaBuyk O.,
Kymnip JI., Kymnip JI., Jlynapenko JI., Mapin O., Ocramyk I.,
[Tinuyk O., Ilitenina B., Ilpuitma C., Pubadox JI., Porymmna FO.,
TopormunnoBa K., Tposu C., ®enoroBa O., ®ecenko M., Hopna M.
Vkpaincoka enyukioneoucmuxka SAK ~ CKIAOHUK — IHQOPMAYIUHO20
cnpomugy. (3ar. pea. mnpod. A. Kwupumon). Kuis: JHY
«Ennuknonennuae BugaBHULTBOY, 2022, 368c. ISBN 978-966-97385-
8-5

. Kryachko E.S., Quantum Chemical Reactivity, Mutations and Reality,
Chapter 18, 36 pp. In: Chemical Reactivity, Volume 2: Approaches and
Applications. (Ed. S. Kaya, L. von Szentpaly, G. Serdaroglu, and
L. Guo), Elsevier 2023.

Papers in Journals: 137:
Ukrainian journals — 29, International journals — 108.

32


https://kau.org.ua/news/massmedia/691-1101-21012022-zymova-studentska-shkola-osnovy-teoretychnoi-fizyky
https://kau.org.ua/news/massmedia/691-1101-21012022-zymova-studentska-shkola-osnovy-teoretychnoi-fizyky
https://doi.org/10.1007/978-3-031-04458-8
https://doi.org/10.1007/978-3-031-04458-8

CONFERENCES & SEMINARS

Yuri Gaididei Memory Seminar. Kyiv, February 2-3, 2022.

Seminar “Problems of Theoretical Physics” dedicated to the memory of
A.G. Sitenko. Kyiv, February 12, 2022.

Bogolyubov Readings. Kyiv, October 13-17, 2022.

XIIT Conference of Young Scientists “Problems of Theoretical
Physics”. BITP, Kyiv, Dec 21, 2022. http://confyoung.bitp.kiev.ua/
XXVIII Davydov Readings. Kyiv, December 26, 2022.

PRIZES AND AWARDS

STATE AWARDS
Order of Merit 111 degree
V.P. Gusynin

AWARDS OF THE NATIONAL ACADEMY
OF SCIENCES OF UKRAINE
For Scientific Achievements
B.l. Lev

For Professional Achievements
0.0. Vakhnenko, Z.1. Vakhnenko, N.G. Guseva

For Education of Young Scientists

L.S. Brizhik, A.M. Gavrilik, M.l. Gorenstein,
Yu. L. Izotov FO.I. I30T0B, Yu. M. Sinyukov

Certificate of Honor of the Presidium
of the National Academy of Sciences of Ukraine
and the Central Committee of the Trade Union

M.I. Glushko, W.G. Kozyrski, A.O. Semenov

33


http://confyoung.bitp.kiev.ua/

Certificate of Gratitude of the Presidium
of the National Academy of Sciences of Ukraine

V.0O. Babenko, M.M. Petrov, V.F. Kharchenko

G.A. Gamow Prize
of the National Academy of Sciences of Ukraine

O.l. Zhuk (Odesa I.I. Mechnikov National University), V.l. Zhdanov
(Taras Shevchenko National University of Kyiv), Yu.V.Shtanov
(Bogolyubov Institute for Theoretical Physics of the National Academy of
Science of Ukraine) for the development of field-theoretical models of
astrophysical and cosmological systems

O.S. Davydov Prize
of the National Academy of Sciences of Ukraine

S.N. Volkov (Bogolyubov Institute for Theoretical Physics of the National
Academy of Science of Ukraine), S.M. Perepelytsya (Bogolyubov
Institute for Theoretical Physics of the National Academy of Science of
Ukraine), G.V. Shestopalova (O.Ya. Usikov Institute for Radiophysics and
Electronics of the National Academy of Science of Ukraine) for studying
the mechanisms of formation of complexes of biologically active
molecules with DNA and proteins

Award of the American Physical Society
Outstanding Reviewer

V.P. Gusynin

Membership in International Society for Development and
Sustainability (ISDS)

M.C. I'onuap

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

L.S. Brizhik, A.A. Eremko, for the series of works “Exact general solution
of the Dirac equation with the Coulomb potential”

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

M.D. Adzhymambetov, G.S. Tersimonov for the series of works “The
study of interaction in collisions of hadrons and nuclei”

Honorary Professor of the Institute

E.S. Martynov, V.F. Kharchenko

Certificate of Appreciation
of the Bogolyubov Institute for Theoretical Physics
of the National Academy of Sciences of Ukraine
For the defense of the Ukrainian State in the Armed Forces of Ukraine
I.A. Goltsov, G.S. Tersimonov

For achievements in work and participation in the volunteer movement
in support of the State's defense capabilities
L.O. Avramenko, O.V. Ugryumova, I.N. Gerasimenko, A.S. Zhokhin,
T.G. Bubon, L.M. Lupekha, L.I. Shmagailo, T.V. Ivanchuk, M.I. Glushko,
M.Z. lorgov, Y.P. Kuzmenko, S.I. Bazhenova

For the initiative and the work done on the material support of the
young scientists of the institute under martial law
M.I. Gorenstein

For a significant personal contribution to the development of the
institute and on the occasion of the 75th anniversary
Yu. M. Sinyukov
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Penakropu
3.1. Baxnenko, C.M. Ilepenenuys
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