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®I3UKA BUCOKHUX EHEPI'TI

3 BHKOPUCTAHHSIM METOJYy MOJIEKYJSIPHOI IWHAMIKH JTOCIIIKEHO
BIUIMB 3MilIaHoi (a3u piauHa-ra3 Ha QIyKTyarii 4Yuclia YacTHHOK.
MetactabinbHy o00gacTh 3MimIaHoi (a3u 3MOJEIbOBAHO SK CHCTEMY
HEB3aEMOINHUX KJacTepiB. BusiBneno Benuki ¢aykryamii B o01acTi
crmiHoAanbHOi HectabinmpHOCTI. (M.I. I'openmreiin, P.B. IToGepexHIok,
O.B. CaBuyk)

« Kuznietsov, V.A.; Savchuk, O.; Poberezhnyuk, R.V.; Vovchenko, V.; Gorenstein,

M.I; Stoecker, H., 2023. Molecular dynamics analysis of particle number

fluctuations in the mixed phase of a first-order phase transition. Phys. Rev. C 107,
055206. doi.org/10.1103/PhysRevC.107.055206

B mpocTiii aHanmITUYHO PO3B’A3yBaHIA MOJENI CUCTEMU TEIJIOBOIO
PO3IIUPEHHS  JIOCHIPKEHO  JABOOO30HHI  KOpEJAIii  IMIyJIbCy  3a
(p1IKCOBAaHOTO OOMEKEHHS 4YHCIa YAaCTMHOK B MNPOTOH-IPOTOHHUX
3ITKHEHHAX 3a €HEprii, XapakTepHux s Beaukoro aapoHHOro
konaiaepa. [lokazaHo, 110 301IbIIEHHS BUJIKOCTI PO3IIMPEHHS, a TAaKOXK
30UIBILIEHHS] MHOKUHHOCTI YaCTUHOK MOCHJIFOE€ BHECOK OCHOBHOI'O CTaHy B
IMITYJIbCHI CHEKTPU YaCTUHOK 1 MPHU3BOJUTH IO MPUTHIYCHHS KOPENIALIl
imnynbcy boze-Alnmraiina. Ili BUCHOBKM Oe3nocepeaHbO MOB’s3aHl 3
HENI0/IaBHO BUSIBJIECHOIO B €KCIIEPUMEHTI 3a€XKHICTIO KOPEJALIL IMITYJIbCY
bo3ze-AliHmraiitna Big MHOXHMHHOCTI. (FO.M. CuntokoB, C.B. AkkeniH,
M.Jl. AmxumMamMOeTOB)

« Adzhymambetov, M.D.; Akkelin, S.V.; Sinyukov, Yu.M., 2023. Quantum local-

equilibrium state with fixed multiplicity constraint and Bose-Einstein momentum
correlations. Phys. Rev. D 108, 096030. doi.org/10.48550/arXiv.2307.16633

OTpuMaHO TOYHUMN PO3B’A30K ISl MIUPOKOTO KIACY MOJIEINICH MeTelNb
[TonsikoBa Ha TpaTUl y MOOBUIBHIM PO3MIPHOCTI 3 KaliOpyBalbHUMU
rpynamu U(N) 1 SU(N) B rpanwuiii, koau uncio koiabopiB (N) Ta KUIbKICTh
apomaTiB kBapkiB (Nf) TOpsSMyrOTh 10 HECKIHYEHHOCTI. OTpUMaHO
aHAJITUYHI BUpA3u ISl  EKpPaHyBAJIbHUX, XPOMOCJIEKTPUYHHUX Ta
XpPOMOMAarHeTHUX Mac TJIOOHIB Y (a3l aexoH(paiiHMeHTy. BcraHoBiieHo,
0 y MEeBHIN obsiacTi mapamMeTpiB y (a3l HeKoH(PaWHMEHTY KOPESAIIiH1
(GyHKIIIT MalOTh €KCHOHEHIIMHUHN CIaja, 3MOIYJIbOBAaHUM OCIUIALIHHUMHU
¢ynkuismu. Lle o3Hadae, m10 XPOMOEIEKTPUYHI MAaCHU € KOMIUIEKCHHUMH.
(O.A. bopucenko, B.O. Uennokos, C.M. BoJiominH)


https://doi.org/10.1103/PhysRevC.107.055206
https://doi.org/10.48550/arXiv.2307.16633

« Alles, B.; Borisenko, O.; Papa, A., and Voloshyn, S., 2023. Lattice gauge theories
in the strong coupling and static limits as a sign-problem-free Ising model. Phys.
Rev. D 108, 054505. doi.org/10.1103/PhysRevD.108.054505

CdopMyIbOBaHO MOJIENIb 31PKH SIK CUCTEMH IMi-ME30HIB y CTaHl 003e-
KoHjAeHcaTy. OOYHCICHO CHIBBIJHOIIEHHS Maca-pajiyc JJisl Mi-ME€30HHOI
YaCTHHHM Ta napaMeTpu ii jentoHHoro ortouyeHHs. (M.I. ['openiureiiH,
O.B. CaBuyk).

« Stashko, O.S.; Savchuk, O.V.; Gorenstein, M.1. et al, 2023. Pion stars embedded

in neutrino clouds. Phys. Rev. D 107, 114025.
doi.org/10.1103/PhysRevD.107.114025

[To6ynoBano nyansHe mnpenctaBieHHs s SU(N) kamiOpyBaabHUX
TEOp1d 3 TUHAMIYHUMU KBapkamu. Lle npencraBieHHs] 0yJI0 BUKOPUCTAHO
1t yruciioBoro Monrte-KapinoBchbKOro MojieitoBaHHsT €pEKTUBHOI MOJE1
nerenb [lonsikoBa 3a KiHIEBOI OaploHHOI TycTMHU. OOYMCIEHO pI3HI
JIOKaJbHI CIOCTEPEKYBaHI, Takli SIK T'yCTHHA €Heprii, 0apioHHa T'yCTHHA,
KBAapKOBUW KOHJIEHCAT, Ta JETAJbHO OMHCaHO (pa3oBy JiarpaMmy MOJIEJII.

(O.A. bopucenko, C.M. Bosomun).

. Alles, B.; Borisenko, O.; Papa, A., and Voloshyn, S., 2023. Lattice gauge theories
in the strong coupling and static limits as a sign-problem-free Ising model. Phys.
Rev. D 108, 054505. doi.org/10.1103/PhysRevD.108.054505

JleTanbHO pO3TISHYTO JIBa 3araJikoBi (PEMTOCKOIIYHI CIOCTEPEIKEHHS Y
3ITKHEHHSIX ~ YJAbTPapessSITUBICTCBKUX BaxXkkux 10HIB. [lo-mepme, e
OJIM3bKICTh MAKCUMAJIBHUX YaciB €MICii MIOHIB 3a a0COJIIOTHO PIZHUX
eHepriil 3iTkHeHb: Bia HavBuimx eneprii RHIC no Bepxnix enepriit LHC.
[HmMit nmapagokcanbHUN €PEeKT MoJiArae B TOMY, IO, HE3Ba)XKalouu Ha
JOCUTh BEJMKY TPHUBAIICTh MOCT-TIIPOAUHAMIYHOI KAaCKaJHOI CTajli,
CIIOCTEpPEXKYyBaHI YacH MaKCUMaJIbHOI eMicli € OJU3bKUMH JO0 4YaciB
napTukKamizanii — MEpPeTBOPEHHS KBAapK-TJIIOOHHOI pIIMHU B aJpOHHU.
JleTanbHMil aHali3 OCOOJMBOCTEN TIPOJMHAMIYHOI €BOJIIOIII CUCTEMU 3a
PI3HUX €HEprid 3ITKHIOBAJIBHUX fAJIep 1 CTPYKTYpH eMiciiHOi (yHKIi
MIOHIB Ta KAaoOHIB Ha AaJpOHHIA CTaaii NPOJMBA€E CBITJIO Ha I
napajiokcalibH1 pE3YJIbTATH. (FO.M.CuHroko0B, B.M. IIIanosaun,
M. /. AmxumamMOeTOB).

« Sinyukov, Yuri; Shapoval, Volodymyr; Adzhymambetov, Musfer; 2023. Space—

Time Structure of Particle Emission and Femtoscopy Scales in Ultrarelativistic
Heavy-lon Collisions. Universe 9(10), 433. doi.org/10.3390/universe9100433



https://doi.org/10.1103/PhysRevD.108.054505
https://doi.org/10.1103/PhysRevD.107.114025
https://doi.org/10.1103/PhysRevD.108.054505
https://doi.org/10.3390/universe9100433

BukopuctoBytoun ¢opmaiizM KOHTHHYAJIbHOIO IHTETpally B Teopii
Mojsi 3a CKIHYEHHOI TeMmepaTypHd, BHU3HAUYE€HO CTIMKI BEKTOPHHUM 1
aKClaJIbHUH CTPyMH, 110 TEHEPYIOThCA B KBAHTOBHUX XIpaJbHUX
dbepMioHHUX cucTeMax. PO3IIsIHyTO pojb SBHOTO MOPYIIEHHS XipaJbHOI
CUMETpii, BUKIMKAHOTO Macow (epmioHiB. [[ns kBaHTOBUX (hepMiIOHHUX
CHUCTEM 3a HasABHOCTI JOBUIBHOTO (POHOBOTO TJIAJIEHHKOTO MAarHETHOTO
MOJIsl TTIOKAa3aHo, 110 XIpaJbHUM MarHeTHUM e€(EeKT BTITIOETHCS MPAKTUYHO
Ha TOMY X PIBHI, [0 ¥ edeKT XipaibHOTO po3auieHHs. OO0uaBa epekTu
3QJIMINAIOTHCS HE3MIHHUMHM BHACTIOK TMOPYILIEHHS XIpajdbHOI CUMETpii
Macom. (wri.-kop. HAH VYkpainu FO.0. Cutenko
. Sitenko Y.A., 2023. Path integral formalism for finite-temperature field theory

and generation of chiral currents. Prepr. arXiv:2303.02145[hep-th], 27 p.
doi.org/10.48550/arXiv.2303.02145

BuBdueHo BIUIMB B3a€MOAiIN TPUTATYBaHHS Ta BiAIITOBXYBaHHS Ha
TEPMOJIMHAMIYHI BJIACTUBOCTI CHCTEMHU 0€3€e-4aCTUHOK, 30KpeMa Ha
MOXJIUBICTh YTBOpPEHHSI 003e-koHAeHcary. [lokazaHo, 1Mo 3a «ciaabKoroy
npuTsAraHHs 0030HHA cuctema Mae (pa3oBUN Mepexi APYroro poidy, a 3a
«CWJIBHOTO» TMPUTITAaHHA CUCTEMa YTBOPIOE 003€-KOHJIEHCAT I 4ac
(a30BOro mepexony MepuIoro poay. 3poOJeHO BUCHOBOK, IIO TakKi CTaHU
KOHJIEHCATy HE MOXYTh OyTH OINHCAaHI BEJIMKUM KaHOHIYHMM aHcaMOJeM,
Jie TIEBH1M HEHYJIhOBIM BEJIWYMHI 3apsly BIANOBIJA€ HEHYJIbOBA BEJIUYUHA
xiMiuHoro mnoteHmiany. Komu cucrema mnepeOyBae y ¢as3l KOHJIEHCATY,
HEMOXJIMBICTh BUKOPUCTAHHS XIMIYHOTO TMOTEHLIaly SK BUIBHOI
TEPMOJMHAMIYHOT 3MIHHOI MOSICHIOETHCS THUM, IO XIMIYHHUM IOTEHIliAJ
Mae OyTH 3alMCaHWil B YMOBI YTBOPEHHS KOHJEHCATy, 1 TOMY MOro

3Ha4eHHs ¢ikcoBani. (J1.B. Anunmkin, [1.B. Xypasens)

« Anchishkin, D.; Gnatovskyy, V.; Zhuravel, D.; Karpenko, V.; Mishustin, I.;
Stoecker, H., 2023. Phase Transitions in the Interacting Relativistic Boson
Systems. Universe 9, 411. doi.org/10.3390/universe9090411

TEOPIS SIJIPA TA SIAEPHUX PEAKLINA

3anponoHOBAHO HOBUU 0a3uC AJiA BapiallliHUX PO3PAXYHKIB 3B’SI3aHUX
CTaHIB CUCTEMH JICKIJIbKOX 4acTHHOK. [y cucteMu N YaCTHHOK i3 MapHUMH
NOTEHIIAJIaMU B3a€MOJIil B SIBHOMY BUIJISI[II OTPUMAHO MAaTPHU4HI €JIEMEHTHU
raMuUIbTOHIaHA CHUCTeMH. Po3MIgHYyTO TakoX MoaudikoBaHui 0Oasuc,
IHBapiaHTHUN  BIJHOCHO TPOCTOPOBUX TpaHchswmid. [ npuknamy
po3rIAHyTO spo >C K cHCTEMY TPHOX YACTHHOK 1 JOCHIIKEHO 301KHICTH
metony. (b.€. I'puntok)


https://doi.org/10.48550/arXiv.2303.02145
https://doi.org/10.3390/universe9090411

« Gryniuk, O.B.; Grinyuk, B.E., 2023. Universal coordinate Gaussian basis for
calculations of the bound states of a few-particle systems. Ukr. J. Phys. 68 (9),
587. doi.org/10.15407/ujpe68.9.587

B pamkax MIKpOCKOIIYHOI OaraTokjaacTepHoi Ta OararokaHalabHOI
MOJIETII TPOBEJICHO TEOPETUYHMI aHajl3 HU3KU SACPHUX pEakilii, sKi
MarOTh BIJHOIIEHHS A0 KOCMOJIOTTYHOI MpOoOJIeMH JITIS Ta IS SKUX
HEIIIOJIaBHO OTPMMaHI HOBI EKCIIEpUMMEHTaJIbHI JaHl. 30Kpema, Oyiu
PO3TJISIHYTI SIICPHI peakilii, SiKi TeHEPYIOThCS NMPU 31TKHEHH] AECUTPOHIB 13
aapamu 'Li Ta 'Be. Po3paxyHku Oynu mpoBeeHI B paMKax aire0paignoi
BepCii METO/ly PE30HYIOUUX TPYII, B IKI BUKOPUCTOBYIOTHCS pealiCTUYHI
XBWJIBOBI (PYHKLII SAep SK Yy BXIAHOMY, TaK 1 Yy BHUXIAHUX KaHajax
PO3TJISIHYTUX SIAEPHUX peakiiil. BcTaHoBiEHO, 10 peakilii MmepeBakHO
B1IOYBalOThCSl Y THUX CTaHaX, y SIKUX MOJJIUBE JIOOOBE 3ITKHEHHS SJEP
d+’Li Ta d+'Be. Ilokazano, mo po3paxoBaHi acTpodizmuni S-¢pakropu
peakiiii  JAOCTaTHBO  JOOpe  Y3rOJKYIOTBCS 13 ICHYIOUUMU
EKCIIEPUMEHTAILHUMH JJAHUMU, Ta TMPOTHO3YIOTh iX MOBEIAIHKY B 00J1acTi
€HEeprid, sKi JOMIHYBAIM Yy TEpUIl CEKyHIu Hamoro BcecBity, komu
noyascsl nepumuii nepioa cuHtedy jerkux saep. (B.C. BacuneBchkui,

10.A. Jlamko, B.I. XKa0a)

« Lashko, Y., Vasilevsky, V. & Zhaba, V. Many-Channel Microscopic Model for
Resonance Structure in °Be and °B: Astrophysical Insights. Few-Body Syst 65, 14
(2024). https://doi.org/10.1007/s00601-024-01881-w

MATEMATHUYHI METOJM B TEOPETUYHIN ®I3UIII

JloCHiIKEHO HaCHIAKA HOBOTO [-1e(POPMOBAHOTO y3araJlbHEHHS
anreOpu [alizenOepra st omnepaTopiB KOOPAWHATH Ta IMIYJbCY,
OJIep’)KaHOro 3 003e-KOHAEHCATHOI MOJEIl TEMHOI Marepii 3 YMOBH
Y3TrOJKEHHS JBOX [-IIe()OPMOBAHMX aHAJOTIB piBHAHHSA JleiiHa-EMaena 3
OJIHAKOBUM PO3B’A3KOM, SIKMI Jla€ MOKpalIeHU omuc mpodiisi ryCTUHHU.
BuBeneHo y3aranbHEHE CIIBBIJHOUIEHHS HEBU3HAYEHOCTEH I -
nedopmoBaHoi anredpu, sike 3a u=0 rmepexoauTh y BiJIOME, 1 IOKa3aHo, 110
BOHO 3aJ€XKHUTh BIJl CTaHIB CHUCTEMU Ta TNPUBOAUTH JIO YETBIPKH
MaKCHMAJIbHUX 1 MiHIMAaIbHHMX JOBKMH Ta iIMIYyJIbCiB. IXHI 3HaueHH:, a
TakoX (QIyKTyallilo TeMnepaTrypu, OTpUMaHO ISl Tajlo TEMHOI Martepii
HU3KH KapiaukoBux ramakTtuk. (O.M. I'aBpunuk, A.B. Hazapenko)


https://doi.org/10.15407/ujpe68.9.587
https://doi.org/10.1007/s00601-024-01881-w

« Gavrilik, A.M.; Kachurik I.I.; Nazarenko, A.V., 2023. New deformed Heisenberg
algebra from the u-deformed model of dark matter. Frontiers in Astron.& Space
Sciences 10, 1133976 (10 pages). doi.org/10.3389/fspas.2023.1133976

B pamkax moneni yJabTpajerkoi akCioHOMOAIOHOI TeMHOI maTepii 3
MEePIOIMYHOI0 CaMOJIIEI0 BUSBJCHO 1ICHYBAaHHS PO3PIKEHOI 1 rycToi a3
KoHJeHcaTy bosze-AlHINTaiiHa, ONMUCYHOYU SAPO Tajlo TEMHOI Matepii
KapJIMKOBHUX TAIaKTHK. Lle moB’sA3aH0 3 1BOMA HE3aJIE)KHUMU PO3B’ A3KaMU
piBHsiHHS ['poca-IliTaeBCchkoro 3a OAHAKOBUX TMapaMmeTpiB mojnenm. Ha
OCHOBI Teopii pe3oHaHcy Dembaxa JJisi KBAHTOBO-MEXaHIYHOTO PO3CISTHHS
napu 3 JBOMa KaHaJlaMH (3aKpUTUM 1 BIAKPUTHUM) OMKMCAHO JOBrOBIYHUI
JIBOYACTUHKOBUIN KOMIIO3UT — JIIMEP — 3 YaCOM KUTTSA Y MUILHOHHU POKIB,
mo Jae oMy 3Mory Opatu ydacTh y (GOpMyBaHHI CTPYKTYp TEMHOI
MmaTepii. BpaxyBaHHsS J01aTKOBOro (BIIKPUTOIO) KaHANy IOSICHIOE
EMITIPUYHO BiAMIHHI 3HAUYE€HHS JOBXXKUHM PO3CISIHHS B TEMHIA Martepii
pI3HUX TalakTHK, ajie MoTpedye TO0AATKOBOTO BUBYEHHS BHYTPIIIHBOI

CTPYKTYypH 4acTUHOK TeMHOi maTepii. (A.B. Hazapenko, O.M. ["aBpuiuk)

« Gavrilik, A.M.; Nazarenko, A.V., 2023.Axionlike Dark Matter Model Involving
Two-Phase Structure and Two-Particle Composites (Dimers). Phys. Rev. D
108(12), 123030. doi.org/10.1103/PhysRevD.108.123030

OnurcaHo 3aleXHICTh TPU30HHOI CTPYKTYpH, WO CKIIAJAa€ThCs 3
IJIOCKOI Ta JIBOX JUCIEPCIMHUX (BEpXHBOI 1 HWKHBOI) 30H JJIs
OJTHOBUMIPHOTO raMUJIbTOHIAHY 3 TMCEBAOCIIHOM | Ta TPUKOMIIOHEHTHUM
MNOTEHI[1aJIOM BiJl KOH(Irypallii [UX KOMIIOHEHT, KOKHA 3 SIKUX € CTaJOr0
BEJIMYMHOKO. Y BUIIAJKY, KOJM KOMIIOHEHTH JTAaHOTO IMOTEHLIAy MarTh
OpsIMOKYTHY (pOopMy, TOBEEHO, 0 JUCKPETHUM CIIEKTp 3B’ S3aHUX CTaHIB
BUPIIATBHUM YUHOM  3aJIeXUTh Bl KOHQIrypamii MOpsIMOKYTHUX
KOMIIOHEHT. [Toka3aHo, 0 JaHWW CIIEKTP MOKE OyTH OJHUM 13 YHOTUPBHOX
XapaKTEpHUX THUIIIB, K1 KapJUHATIBHO BIAPI3HAIOTHCA. {151 KOKHOTO THITY
noOy/I0BaHO TOYKOBI B3a€EMOJIl, 3aJaHUMHU BIJIMOBITHUMH MAaTPHUISAMHU
3B’s3Ky. (wi.-kop. HAH Vxkpainu B.IL I'ycunin, O.B. 3onotapiok,
51.0. 3onoTaprok)

. Zolotaryuk, A.V.; Zolotaryuk, Y.; Gusynin, V.P., 2023. Bound states and point

interactions of the one-dimensional pseudospin-one Hamiltonian. J. Phys. A:
Math. Theor. 56, 485303. https://doi.org/10.1088/1751-8121/ad075e

OTpuMaHO TOYHI aHATITUYHI BUPA3U JJISI ACUMIITOTUKU KOPETALIHOT
dyHKIIT MOJENl €HIOHIB Ha BEJIMKHMX BIJACTaHAX Ta dYacax B
IPOCTOPONOIOHIM Ta dYacomoaiOHIM oOnacTsax. BussiaeHo, mo B


https://doi.org/10.3389/fspas.2023.1133976
https://doi.org/10.1103/PhysRevD.108.123030
https://doi.org/10.1088/1751-8121/ad075e

4acomnoAiOH1i 00JacTi KpUBUHA CIEKTPY BIAITpAaE CYTTEBY POJIb 1 3MIHIOE
ACUMIITOTUYHY TIOBEIIHKY 3 YHCTOrO EKCIOHCHIIIHHOTO 3aTyXaHHs Ha
EKCTIOHEHIIIiHE 3aTyXaHHs, MOJW(]IKOBaHE CTEMNEHEBUM MPePhaKTOPOM.

(O. I'amaron, M.3. Toprosg, FO.B. XKypapiboB)

« Zhuravlev, Yu.; Naichuk, E.; lorgov, N.; Gamayun, O., 2022. Large-time and
long-distance asymptotics of the thermal correlators of the impenetrable anyonic
lattice gas. Phys.Rev. B 105, 085145. doi.org/10.1103/PhysRevB.105.085145

s emintuyHUX  Mojened Ttuny loleHa y  30BHINIHBOMY
MarHeTHOMY TMOJIl acOIlIHOBAaHUX 3 HEKOCOCHUMETPUYHHMH EIINTUYHUMU
r-matpuusiMa noOyjoBaHo MojudikoBanuii anzan bere. B TepmiHax
pO3B’s3KiB MOJIM(IKOBAaHUX PIBHSAHb beTe 3HaANMIEHO CHEKTP BiAMOBIIHHUX
raMulbTOHIaHIB ~ moxenedt tuny [omeHa. OtpumaHi  pe3yJibTaTu
3aCTOCOBaH1 JI0 JllaroHali3ailii KBaHTOBUX TaMIJbTOHIAHIB aHI130TPOMHOT
murn  Einepa, m3urn  JXykoBcbkoro-Bonbrepa, m3urum  CrekiioBa 1
Py6GanoBchkOoro a TakoX (EpMIOHHOTO TaMUIbTOHIaHA Yy3arajabHEHOl

mozeni BKIII-Piuapacona. (T.B. CkpunHuk)

« Skrypnyk, T., 2023. Elliptic Gaudin-type model in an external magnetic field and
modified algebraic Bethe ansatz. Nuclear Phys. B 988, 116102,
doi.org/10.1016/j.nuclphysb.2023.116102

3ampoIroHOBAaHO MiAX1J J0 T'€OMETPUYHOTO OIMHUCY EJeMEHTApHUX
yacTUHOK. [losicHeHO mpupoay cynepcuMeTpli Ta 3ampONOHOBAHO
MEXaHi3M CIIOHTAHHOTO TMOPYIIEHHS CHUMETPii CHUCTEMH 3 PI3HUMHU
CTYNEHSIMU BUIbHOCTI. Takuil miaxiJ MoBHIIIE BiAOOPaXKy€e rOJIOBHY 1JI€H0
reoMeTpu3anli B3a€MOJil, IO € OCHOBOW Teopili mouss. (akag. HAH
VYkpainu B.1. JIeB)
« Lev, B., 2023. Supersymmetry in the Geometric Representation of the Early
Universe Wave Function. Journal of Modern Physics 14(6), 777-789.
DOI: 10.4236/jmp.2023.146044
« Lev, B.l., 2023. Clifford Algebra, Geometrization of Interaction and Wave
Function Presentation. In book Research and Applications Towards Mathematics
and Computer Science, Vol. 4, pages 131-162. eBook ISBN: 978-81-19491-73-5.
doi.org/10.9734/bpi/ratmcs/v4/19749D

HAHO®I3UKA, PIBUKA HU3bKOBUMIPHUX CUCTEM

dopMmanizmM peayKoBaHOI KBAHTOBOI E€IEKTPOJAMHAMIKH Y3arallbHEHO
Ha BUMAJ0K IeTePOCTPYKTYP, IO CKIIAIAI0ThCA 3 KIJTbKOX aTOMHMX IIIapiB,
1 chopMyIbOBAaHO BiAMOBIIHY €(eKTUBHY (2+1)-BUMIpHY KaniOpyBaibHY
Tteopito. Il Teopis omnucye nuHamiky 3apsagxeHux @epmioHis B N
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mIonMHax 1 MicTuTh N BEKTOpHUX TMOJIB 3 Jier0  MakcBena,
Moau(pikoBaHOIO HeJNoKadbHUMHU (dopMpakTopamu. 3 ypaxyBaHHSIM
noyisipu3aiifHoi  QyHkKIii oTpuMaHO sBHI (QopMynu s €KpaHOBaHOI
€JIEKTPOMArHeTHOT B3a€MOJII y BHUMNAAKYy JABOX 1 Tpbox miapiB. s
IreTePOCTPYKTYpPH 3 JBOMA IapaMu JOCIIIKEHO T'eHepallilo JTUHAMIYHO1
IIUTMHU €KCUTOHHOTO THUIY B €HEPreTUYHOMY CIEKTP1 KBa31YaCTUHKOBUX
30y/’KeHb. BUsIBIEHO, 0 OJAaTKOBE €KpaHYBaHHS 3a PaxyHOK JPYTroro
mapy 30UIbIIIy€ 3HAUYCHHSI KPUTUYHOI KOHCTAHTH 3B’SI3KYy JUIsl TE€Heparlii
IIUTMHYU TTOPIBHAHO 3 BIAMOBIAHOI KOHCTAHTOIO 3B’ 513Ky B rpad)eHi. (WieH-

kopecnonaeHT HAH VYkpainu B.I1. I'ycunin, E.B. 'op6ap)

« Gorbar, E.V.; Gusynin, V.P.; Parymuda, M.R., 2023. Reduced QED with Few
Planes and Fermion Gap Generation. Entropy 25(9), 1317-1332.
https://doi.org/10.3390/e25091317

HaBeneHo 3aie)KHOCTI TEPMOJMHAMIYHUX MapaMeTpiB  CHJIBHO
HEPIBHOBAKHOI CUCTEMU B1J] MMOKA3HUKIB HEPIBHOBAKHOCTI B KOT€PEHTHO
CKOpEJIbOBaHUX CTaHaX. 3pOO0JEHO OLIHKU JIEICKTPUYHOI MPOHUKHOCTI B
HEPIBHOBAXHIN CHCTEMI Ta PEXKUMIB ILJIa3MO-aKyCTUYHUX KOJIMBaHb.
3po0yieHO  OIIHKY  TeMIlepaTypd  HAJNPOBIIHOTO  TEPEXoay B
HEPIBHOBAKHUX yMOBaxX 1 IOKa3aHO, IO TeMIlepaTypa HaIIPOBITHOTO
Mepexoly MOXKe HaOIMKAaTUCS 0 TPAaHUYHOTO 3HAYEHHS, IO BIAMOBIIAE

KBaHTY 3 BJIACHOIO I1a3MOBOI0 yacTtoToro cepegonuia. (C.I11. KpyuunHin)

« Kruchinin, S.P.; Eglitis R.1.; Novikov, V.E.; Oles, A.M.; Wirth, S., 2023. Control
of Strongly Nonequilibrium Coherently Correlated States and Superconducting
Transition Temperature. Symmetry 15(9), 1732. doi.org/10.3390/sym15091732

[TokazaHo, 110 BBeICHUH paHillle HOBUW 1HBapiaHT piBHSIHHS [lipaka 3
KYJIOHIBCBKAM TOTEHIIaJioM, JOMOBHIOIOYM 1HBapianth [ipaka Ta
JlxoHcoHa-JliniMaHa, yTBOpPIOE 3 HHUMHU airedpy, M0 YMOXJIMBUIO
PO3B’sI3aTH 1€ PIBHSAHHS alreOpUYHUM METOIO0M. BcTraHoBieHO, 10 pi3HI
PO3B’SI3KA PIBHSIHHA € PI3HUMH MPEICTABICHHAMU AJIreOpu CHIHOPHUX
iHBapiaHTiB. Ha OCHOBI TE€OPETUKO-TPYIIOBOTO MiAXOAY 3 BUKOPUCTAHHIM
i€i anreOpyM BCTAHOBJIEHO 3B’A30K MK PI3SHUMHU MPEIACTABICHHIMH 1
OJIEp’KaHO BC1 BJIACTUBOCTI 3arajbHOr0 PO3B’SI3Ky piBHAHHS Jlipaka cyTo
anreOpuyHuM  nuisixom.  Bxaszano npuxoBany SU(2)-cumerpiro  —
1HBAapIaHTHICTh BIAHOCHO TOBOPOTY B TUILOEPTOBOMY MPOCTOPl YCIX
BiracHux craHiB piBHsHHA [lipaka. (JI.C. bpuxuk, O.0. €pemko, axa.
HAH Vkpainu B.M. JlokTeB)


https://doi.org/10.3390/e25091317
https://doi.org/10.3390/sym15091732

e Eremko, A.; Brizhik, L.; Loktev, V., 2023. Algebra of the spinor invariants and
the relativistic hydrogen atom. Annals of Physics 451, 169266.
doi.org/10.1016/j.a0p.2023.169266

JlocmipkeHO ~ IHTETPOBHY  HEJIHIMHY  JUHAMIYHY  CHUCTEMY
BHYTPIIIHHOBY3JI0BUX 30y/PKEHb Ta KOJWBaHb IPAaTKU 3 KaJdiOpyBaJIbHO
NOMIOHUM MEXaHI3MOM B3a€EMOJII MDK MIJCMCTEMaMH Ha PETYISIPHOMY
OJTHOBUMIPDHOMY  JIAHIIOKKY. IlokazaHo, MmO B 3aJIE)KHOCTH  BIJ
CIIBBIIHOIICHHST MDX JBOMa (PI3MYHO BIAMIHHUMHM IPOCTOPOBUMHU
MacIITa0HUMHM MapaMeTpaMu CUCTEMa 3/laTHA AEMOHCTPYBATH TPHU SKICHO
BIIMIHHI PEXXUMHU JUHAMIYHOI ITOBEIIHKH, 4 CaMe€ — MOHOTIOJIbHUN PEKHM,
TUTIOJIBHUN  pEeKUM Ta TOPOTOBHHA PEXKUM, B SKOMYy OJHA 3
MICEBIOCKCUTOHHNX KOMIIOHEHT 3HHUKa€, a IHIIAa TEPETBOPIOEThCA Ha
MICEBAOEKCUTOHHY 0e33apsiaoBy moay. (O.0. BaxHeHko)

e Vakhnenko, O.0.; Vakhnenko, V.O., 2023. Dipole-monopole criticality and
chargeless half mode in an integrable gauge-coupled pseudoexciton—phonon

system on a regular one-dimensional lattice. Phys. Rev. E 108(02), 024223 (8
pages). doi.org/10.1103/PhysReVvE.108.024223

V pamkax GopManisMy GyHkuii [piHa 3Hali1eH0, IPOAaHAIi30BAHO TA
MOPIBHSIHO 7T-€JIEKTPOHHI CIEKTPU OJITOMEPIB MojinapaeHiieHy Ta
noidiHadgTaneHy, 1o € 0a30BUMM  OJMHHUILIAMM i1  MOOYIOBHU
KPICJIONOAIOHUX Ta XipaIbHUX (2M, M) HAHOCTPIYOK JOBUIHHOI IMIMPUHHU.
30kpeMa, TMOKa3aHO, IO CHEKTp mnojiHadTaleHy, Ha BIAMIHY BiJ

noJrinapadeHiacHy, BKItoJae Jiokam3oBaHi crand. (JI.I. Manumesa)

« Malysheva, L., 2023. Electronic structure of conjugated oligomers that are
building blocks for achiral and chiral graphene nanoribbons. Chem. Phys. Lett.
836, 141048. doi.org/10.1016/j.cplett.2023.141048

OTpuUMaHO CHEKTpP CIIHOBUX XBUJIb, 110 PO3MOBCIOKYIOTHCS Y3/I0BK
CKUPMIOHHOI CTPYHU B MPHUCYTHOCTI CIIH-TIOJISIPU30BAHOTO CTPyMYy, IO
Te4e y370BXK I1i€1 cTpyHH. [loka3zaHo, 1110 HASIBHICTh CHIH-MOJSIPU30BAaHOIO
CTPyMY MPU3BOJIUTH 10 HECTIMKOCTI CKUPMIOHHO1 CTPYHH. JIJ1s1 11€a]IbHOTO
MarHeTUKa HECKIHYEHHO BEJIIMKUX PO3MIpPIB €(PEeKT MOSIBU HECTIMKOCTI €
Oe3MmoporoBUM 1 BHUHHMKAae JUIsi SIK  3aBFOJHO  MaJIOTO  CTPyMY.
(B.I1. KpaBuyk)

o Okumura S., Kravchuk V.P., Garst M., 2023. Instability of Magnetic

Skyrmion Strings Induced by Longitudinal Spin Currents. Phys. Rev. Lett.
131, 066702. https://doi.org/10.1103/PhysRevL ett.131.066702
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®PI3UKA M’SIKOI PEHOBUHHU

JlocniIPKEeHO MeXaHi3M KIHETHYHOI KOONEPaTUBHOCTI MOHOMEPHUX
dbepMeHTiB. BcTaHOBIEHO CTpOri KpUTEPii MO3UTUBHOI KOOMEPATUBHOCTI
Ta 11 curmoigHoi Bepcii. IlokazaHo, M0 CTyMiHB KOONEPATUBHOCTI
O0COOJIMBO UyTJIMBUU J10 IIBUAKOCTEH Ta HampsMy OOMIHY MIX
KOH(pOpMaLITHUMK cTaHamMu BUIbHOTO (pepmenTy. IIpoTte xonHO1 moTpedu
«KIHETUYHOTO PE30HAHCY», 3asBJICHOI HEIOJAaBHO, BUSBJICHO HE OyIo.
3aranom, MojeNll 3 JUCKPETHUMHU KOH(POpMAIIWHUMH CTaHAMU J1al0Th
AKICHE PO3YMIHHS MPUPOAN KIHETUYHOI KOOTEPATUBHOCTI, IPOTE HABPS/
YU MPUIATHI JJIS KUTBKICHOTO ONHUCY PEAIbHUX €H3UMAaTUYHUX peakiiii

(epMeHTIB, 1110 TIOKa3aHO y BUMNAJAKY TIoKokiHa3u. (JI.M. Xpuctohopos)
« Christophorov, L.N., 2023. On the minimal model of kinetic cooperativity. The
case of glucokinase. Ukr. J. Phys. 68(10), 684. doi.org/10.15407/ujpe68.10.684

B pamkax MeToly  MOJIEKYJSIPHOI  JIMHAMIKKM  JIOCIIJIKEHO
KOH(OpMAIIHUN TIPOCTIP MOJEKYJT NPHUPOJHUX TOJIAMIHIB, 30KpeMa
cnepmimuny®*, mo B3aeMoiroTh 3 moasiiiHo0 cmipamno JHK. Ilokasano,
mo yci MoxknuBi KoHpopMmarii Monekymu cuepmimuay®t (momax 2000)
MOKHA KJIacu(iKyBaTH 3a ciMoMa KoH(popMalliiHUMu MojaMu. BusiBiieHo,
[0 Ha BIJIHOCHY MOMYJIALI0 KOH(OOPMAIIHHUX CTAaHIB MOJ1aMiHIB CUIBHO
BiummBae JIHK, a came 1Bl 3 cemu KoH(oOpmamiiHUX MOA MOJIEKYJIU
cepMinuay>” mposBasroThes amme y kommiuekci 3 JHK. Ilig wac
Bzacmonii 3 JJHK Monekyna crmepminmayS* Moxke CyTT€BO BHIHMHATHCH,
IHIYKYIOUM JIOKallbHI KOH(oOpMalliiiHi 3MIHM B TOJABIMHIA cHipai.
OnepxaHi Pe3yJdbTaTH € BAXIMBUMHU ISl PO3YMIHHS POJII TPUPOIHUX
noyliaMiHIB 'y MexaHi3Max OiojoriuHoro (QyskmionyBanns JIHK.

(C.M. Ilepenenuris)

. Perepelytsya S., Vasiliu T., Laaksonen A., Engelbrecht L., Brancato G., Mocci F.,
2023. Conformational flexibility of spermidine® interacting with DNA double
helix. Journal of Molecular Liquids 389, 122828.
doi.org/10.1016/j.molliq.2023.122828

OTpuMaHO HOpPMaJIbHI KOJIMBaHHSA BHYTPIIIHIX CTYMNEHIB BUIBHOCTI
(Momu Tirca ta TomacToyHa) TPM30HHUX HAANPOBIIHMKIB 3 ypaxyBaHHSIM
K BHYTPIIIHBOrO €(eKTy OJM3bKOCTI, TaK 1 MIKIPAJIEHTHOI B3a€MOJIII.
Orpumano crekrp cuH(a3sHUX KOJMBaHb lirca, Ta mokasaHo, 10 BOHM Ha
BIIMIHY BiJ KOJIMBaHb B OJIHO30HHHMX HAJNPOBIJIHUKAX MOXYTb OyTH

crabinpaumu. (K.B. ['puropuiimn)
« Grigorishin, K.V. 2023. Collective excitations in three-band superconductors.
Condensed Matter Physics 26(2), 23702: 1-21. doi.org/10.5488/CMP.26.23702
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OnepxaHo HOBY (¢opMyJdy JJIs KOHIIGHTpallli 3amaxy, 3a sKoi
M1IBUILEHHS CEJICKTUBHOCTI OJb(paKTOPHOI'0 PEIENTOPHOTO HEHpoHa 3a
paxyHOK GiIyKTyalii 0yne HaBUIIUM.

AHQJIITUYHO OMHMCAHO BIUIUB TaJIbMIBHOTO ayTaliCy Ha aKTUBHICTb
HelipoHiB. ChopMyIb0BaHO YMOBH JIJIsi HA0OpPY HEaJanTUBHUX MOJECH
IMITyIbCHUX HEUPOHIB 13 3aTpUMaHUM TajJbMIBHUM 3BOPOTHIM 3B’SI3KOM
3aMICTh PO3IJISITY KOHKPETHOT HEMpoHHOT Mojeni. HelipoH cTUMytoeThbCs
CTOXaCTUYHHUM TOYKOBUM TMPOLIECOM BiJHOBJIEHHS 30Y/)KyBaIbHUX
iMmoynbciB. ®Dyskmis rycruam  wMmoipHocti  (PDF)  p(t) BuxigHmx
iHTepBaitiB Mk cnaiikamu (ISI) Takoro HelipoHa BU3HAYa€ThCSl TOUHO 0€3
OyIib-sikuX HaOnkeHb. BoHna BupaxaeThes uepes [Sls PDF s BxigHOTrO
noToky BigHOBJIeHHs Ta ISIs PDF mnst toro camoro Heitpona 6e3 Oyib-
SAKOTO 3BOPOTHHOTO 3B’s3Ky. OTpuMaHi pe3ysibTaTH 3aCTOCOBAHO JI0
MIJIMHOKUHU HEUPOHHUX MOJEJIEH 3 MOporoM 2, KOJW 4acoBl 1HTEpBaIU
MK BXIJHHMH IMIIyJIbCAMHM PO3MOAIICHI BIANOBIIHO JO PO3MOJLTY
Epnanra-2. V 1poMy BUNAAKY SIBHO 3HAWJICHO HE3aJCXHY BiJ MOIEII
nouatkoBy uyactuny ISI PDF p(t), Bu3HaueHy B JeSIKOMY IOYaTKOBOMY

iaTepBaini [0;T2] 3nauens ISI7. (O.B. Ulyp, O.K. Buauobina)

« Shchur, O.V.; Vidybida, A.K., 2023. Distribution of Interspike Intervals of a
Neuron with Inhibitory Autapse Stimulated with a Renewal Process. Fluctuation
and Noise Letters 22(01), 2350003. doi.org/10.1142/S0219477523500037

[IpoBeneHO KOMIT'IOTEpHE MOJICJIOBaHHS B paMKax IIJAXOAY,
3aCHOBAaHOMY Ha 3BOPOTHOMY BIJICTEKYBaHHI MPOOHUX YACTHUHOK TJIa3MHU
IUIs MOJICJIFOBaHHS B3a€MO/Iil CymyTHUKA ['aHiMena 3 MOTOKOM IUIa3Mu B
marHerocdepi FOmiTepa Ta BumaaiHHSA 10HIB Ha MOBepxHI ['aHimMena.
Otpumano kaptu Bumamids iowiB HY, OF, S™" na mnoBepxHi, 1110
BIIMIOBIJAIOTh  PI3HUM  €HEprisM 4YacTUHOK. [loka3zaHo 1CHyBaHHS
€KpaHOBaHOI eKBaTopiadbHOi oOjacTi Ha ['aHimesnl. 3a HU3BKUX E€HEPTiH
4aCTUHOK MarHeTtocdepa ['aHiMena MOKe YaCTKOBO 3aXHUILATH MOBEPXHIO
Ha €KBATOp1 BIJl YIAPHUX 10HIB 1, TAKUM YHHOM, BIAXHUJIATH iX J10 MOJIOCIB.
B misoMmy mossipHi 007acTi € AOCTYNHIMIMMH AJiSi BIUIMBY YacTHHOK,
OCKUIBKA Ha MOJIFOCAaX CYNyTHUKA € BIJKPUTI CUJIOB1 JIIHIT MarHeTHOTO
nosist. (A.I1. ®omina)

. Khelemelia, O.V.; Fomina, A.P.; Novak, O.P.; Kholodov, R.I., 2023. Modeling
the interaction of Jupiter's magnetospheric plasma ions with satellite. Problems of

Atomic Science and Technology Ne 4(146), 117-120.
doi.org/10.46813/2023-146-117
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Po3rnsiHyTo MOJ€enb BIUIMBY IUIa3MOBUX €(EKTIB Ha YTBOPEHHS
BUXOpPIB TOOJU3Y IMONIOCIB TuTaHeT. [11a3sMoOBHI MOTIK KOHTPOJIOETHCS
MarHeTHUM TI0JIeM 1 BIUIMBAa€E B OCHOBHOMY Ha TIOJIIOCH TIUIAHET 3a
CUJIOBUMH JIIHISIMM MAarHeTHOTO TMOJIs, IO CXOASTHCS, BHACIJOK YOTO
€JIEKTPOHHUI TMOTIK CTUCKaeTbcs. BuHHMKae BiIHOCHA TMONEpeYHa
noJisipu3allisi MOTOKIB 10HIB Ta €JEKTPOHIB 3a CXpeElieHoi KoH(iryparrii
€JIEKTPUYHOr0 TOMEPEYHOTO 1 MO3J0BXKHBOT0/BEPTUKAIBHOTO MArHETHUX
mojiB. JlocaipkeHo BIUIMB BiAHOCHOTO Jpeidy Ta HEpIBHOBAXKHOCTEH Ha
yTBOpPEeHHs1 BUXOpiB. JlochimkeHo mexaHi3M (OpMyBaHHS BUXOPOBHX
CTPYKTYp Ha NPUKJIaJll IOMITEPIaHCHKUX aBPOPaIbHUX IMPOILIECIB, 30KpeMa
B pamkax B3aemonli lo—lOmitep. OmnmucanHo AWMHaAMiKy BHXOpIB B
KOHQITyparllii eJeKTPUIHOTO Ta MarHEeTHOTO 1oJiiB. IToka3aHO 3aJIekKHICTh
pPyXy BHUXOpPIB BIiJI BUHUKHEHHA 30ypeHb €JIEKTPOHHOI TYCTHHHU.

(A.I1. ®omina)

« Maslov, V.l; Cassé¢, M.; Cheremnykh, O.K.; Fomina, A.P.; Grasso, D.;
Kholodov, R.l.; Novak, O.P.; Ovsiannikov, R.T., 2023. Structures of vortexes
near the poles of planets of the solar system. Problems of Atomic Science and
Technology, Ne 4(146), 113-116. doi.org/10.46813/2023-146-113

[IpoBeneHo aHami3 KpuBUX beTTi B 3aJ€XKHOCTI BiJi YEPBOHOIO
smimieHHs. Ilokazano, mo BiactaHe BaccepimiraitHa Mix aiarpamamu
NEPCUCTEHTHOCTI JI1 OTHOBUMIPHUX TOMOJIOTIN MO€e OyTH BUKOpHUCTaHa
JUISl OIIIHKY PI3HUII B Og MIXK JBOMa cuMyJisiisiMu BeecBity. JlocnimkeHo
3aJIeKHICTL  (popMu  KpuBHX beTrTi  Bil  YEPBOHOrO  3MILICHHA.

(B.b. Tumuuiun)

« Tsizh, M.; Tymchyshyn, V.; Vazza, F., 2023. Wasserstein distance as a new tool
for discriminating cosmologies through the topology of large-scale structure.
Monthly Notices of the Royal Astronomical Society 522(2), 2697-2706.
https://doi.org/10.1093/mnras/stad1121

ACTPO®PIZUKA TA KOCMOJIOI'TA

JlocnigkeHo BIIACTMBOCTI BUMNPOMIiHIOBaHHS B JiHIi JlalimaH-anbga
BOJIHIO B JIEB’SITA OJM3BKUX TaJJaKTHKAX 3 HAUMEHIIIUM BIZOMHUM BMICTOM
XIMIYHUX €JIEMEHTIB, Ba)XXUYMX 3a Teliid 3a JaHUMHU CIOCTEPEKEHb Ha
KocMmiunomy teneckoni Xa006ma. {1 ranakTuku BBaKarOThCs HaWKpaluMu
JIOKAJIbHUMHU aHaJIOTaMU KapJIMKOBUX TAIAKTHUK, sIKI ICHYBaJIU Y pAaHHBOMY
BcecBiTi B e11oxy BTOPUHHOI 10H13al11i, KOJXM MOT0 BiK CTAaHOBUB MeHIie 10
BIJICOTKIB B1J] TEHEPIIIHHOTO BiKYy. Y CeMM 3 JI€B’ATH JOCIIKYBaHUX
TaJIaKTUK CIIOCTEPIraeThes CHUIIbHA 1 By3bKa emMiciiiHa JiHis JlalimaH-anbda,
10 MMOBIPHO CBITYUTH PO BEJIMKY BTPATY 10HI31BHOIO BUMPOMIHIOBAHHS,
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K€ BUXOJIUTh 32 MEXI1 IIMX TaJaKTUK Y MDKTaJIAKTUYHKE CEPEIOBHUIIE Ta
CIIpUYMHSE Horo MoHizaIi. Pe3ynbTaty HbOTO JOCTIIKEHHS € BarOMHUM
apryMEHTOM Ha KOPHCTh TOTO, IO KAapJIWKOBl TaJlaKTUKH 3 aKTHUBHUM
30pEYTBOPEHHSAM OyJIM TOJIOBHUM JKEPEJIOM BTOPHMHHOI 10HI3aIlil
Bcecaity. (akag. HAH VYkpainu [O.1. [30ToB, H.I'. 'ycena)

o lzotov, Y.l.; Thuan, T.X.; Guseva, N.G.; Schaerer, D.; Worseck, G.; Verhamme,
A., 2024. Lya emission in low-redshift most metal-deficient compact star-forming
galaxies. Monthly Notices of the Royal Astronomical Society 527, 281-297.
doi.org/10.1093/mnras/stad3151

[Tokazano, 10 BENUKUN KjiIac MOAM(IKOBAHMX TEOpik TpasiTamii 3
narpamxianom  f(R) BiamoBimae MozaemsM — CKaasApHOro MOJsA 3
MoTEeHIlaaMy TUIy narop6a abo miato B cucteMi AWHINTaiHA. Y Takux
MOJIEJISIX TpaBiTallisl MOXKE€ aCHMITOTHYHO 3HUKATH 3a HECKIHUCHHUX abo
BEIMKMX KIHIIEBUX 3HAa4Y€Hb CKaJIsIpHOi KpuBUHH. BcecBit, 1110
PO3BUBAETHCA B OIK HYJbOBOI KPUBHUHU, € BCECBITOM, IO BIAMNOBIJIAE
criocTepekHoMy BcecBiTy, 10 pO3BUBAETHCS B 01K aCHMITOTHYHO 3HUKHOT
rpaBitailii, abo 31TKHEThCS 3 CHHTYJSpHICTIO “Benukoro po3puBy”, abo

nepebdyBarume BiuHO B pexxuMi iHGIii. (FO.B. IlItanoB)

« Shtanov, Y.; Sahni, V.; Mishra, S.S., 2023. Tabletop potentials for inflation from
f(R) gravity. Journal of Cosmology and Astroparticle Physics 03, article id. 023
(31 pages). doi.org/10.1088/1475-7516/2023/03/023

CyyacHy mpo0sieMy i3 Bu3HayeHHsAM cTajol [ab0ma, «TpeTio» 3
ICTOpUYHOT TOYKH 30pYy, IMPOAHA30BaHO B paMKax KBaHTOBOTO
KOCMOJIOTIYHOTO MIIXOAY, IO IPYHTYEThCS HAa KBAHTOBOMY (opmanizmi
noteHiiany boma. BectaHoBieHo, 1110 y BUpa3i i1 IOBHOI TYCTUHU €HEPTii
3 SIBISIETHCSL JIOAAHOK, SIKMM BBOJWTH HOBHUM €JEMEHT Yy CTaHIapTHY
KOCMOJIOTTIYHY MOjielb. JlogaTkoBa KOMIIOHEHTAa T'YCTUHM €HEPrii, Ika Mae
KBAaHTOBE MOXOJ/KEHHs, MOXKE JIATH IOJI0HO A0 paHHBOI TEMHOI €HEeprii,
3MIHIOIOYHM HIBUJKICTH PAHHBOTI'O PO3IIMPEHHS BCECBITY 10 peKOMOIiHaIlli,
3aIMIIAI0YM MOTO TI3HIO €BOJIOIII HE3MIHHOI. XapaKTEPHOK PHCOIO
3alPOIIOHOBAHOI KOCMOJIOTTYHOI MOl € HAasBHICTh Yy HIA «Iepioay
BIAMOYMHKY» (moi06HO 10 moxeneit Jlemerpa ta Egunrrona-Jlemerpa) B
€MoXy PIBHOCTI BHECKIB MaTepii Ta BUITPOMIHIOBAHHS, MiJ] Yac IKOTro 3MiHa
MacIITadHOTO dakTopa YIOBUIBHIOETHCH. (B.€. Ky3pMHuo0B,
B.B. Ky3pMu4oB)

o 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
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KBAHTOBA OIITUKA

[To6ynoBaHo Teopito (OTONETEKTYBAaHHA HJii MOJU pE30HaTOpa 3a
JOIIOMOT 010 J1K03e(hCOHIBChKOro (hoTomoMHOKyBava. IlokazaHo, 1110
TaKuW TPUCTPIA MAa€ BUCOKY CTYIiHb PO3PI3HEHHS MIXK YUCIaMU (DOTOHIB,
[0 BIiAKPUBA€ MUISXH BHKOPUCTAHHS MOTO B HOBITHIX KBaHTOBHUX
texHojorisx. (€.B. Cronspos, A.O. CemeHOB)

« Semenov, A.A.; Samelin, J.; Boldt, Ch.; Schiinemann, M.; Reiher, C.; Vogel, W.;
Hage, B., 2024. Photocounting measurements with dead time and afterpulses in
the  continuous-wave  regime. Phys. Rev. A 109, 013701.
https://doi.org/10.1103/PhysRevA.109.013701

. E. Stolyarov, V.; Kliushnichenko,0.V.; Kovtoniuk, V.S.; Semenov, A.A., 2023.
Photon-number resolution with microwave Josephson photomultipliers. Phys.
Rev. A (Accepted to publication). doi.org/10.48550/arXiv.2310.05604

PI3UKA IIVIAZMUA

[lokazaHo, 1O BHAcHAOK (ha30BOI CHUHXPOHIZALIL 3apsIKEHHUX
YAaCTUHOK 1 XBWJIb OCOOJIMBICTIO PENATUBICTCHKOI JUHAMIKM YaCTHMHOK 3a
IUKJIOTPOHHUX PE30HAHCIB € CTYMIHYACTa 3aJI€KHICTh EHEPrli Ta IMITYJIbCY
Bl 4acy. OTpuMaHO aHaNITUYHI BUpPA3U I PEISATUBICTCHKOTO
UKJIIOTPOHHOTO PE30HAHCY 1 OMUCAHO e(PEeKTH, sIKi paHile Oyau BUSBICHI
B UHCJIOBOMY €KCHEPUMEHTI. 30KpeMa, BH3HAYEHO YACOBY IIUPUHY
CXOIMHOK, JMUHAMIKy YaCTMHOK Ha CXOJIMHKaX Ta MOMEHTH BUIIaJIKOBUX
CTPUOKIB YAaCTMHOK 3 OJIHI€El CXOJWHKM Ha 1HIIY. AHaJi3 OTPUMaHUX
pe3yNbTaTiB BKa3y€e Ha MPUHIIUIIOBY MOXKJIMBICTh IPUCKOPEHHSI €JIEKTPOHIB
MOMEPEYHUMH €JIEKTPOMArHeTHUMU XBUJIIMU Y BaKyyml 0€3 30BHIIIHBOTO

mar"eTHoro noss. (akaa. HAH Ykpainu A.T. 3aropoaHiii)

« Buts, V.A.; Zagorodny, A.G., 2023. Features of New Cyclotron Resonances, as
well as Conditions for Resonant Acceleration of Charged Particles in a Vacuum
without a Magnetic Field. Problems of Atomic Science and Technology, Ne4(146),
3-7. doi.org/10.46813/2023-146-003

. Buts, V.A.; Zagorodny, A.G., 2023. New resonances in wave-particle interactions.
Physics of Plasmas 30(8), 082301. doi.org/10.1063/5.0143202

MATEMATHYHE MOJAEJIFOBAHHSA

Po3po0ieHo HOBHI MaTeMaTUYHUN METOM MOOY0BU €KBIBaJIEHTHUX
MapTUHTAJIBHUX MIp J0 BUXIAHOT MIpH JiIsl €BOJIIOIT PU3UKOBUX aKTHBIB,
[0 MalOTh IaM’SITh Ta BPaxOBYIOTh SIBUINEC KjacTepu3aliii. BcTtaHOBIEHO
TEOpEeMy TMPO I1HTETpajbHE MOJAHHS JJII HUX 3a MHOYXHHOI TOUYKOBUX
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MapTUHTAIBHUX Mip. 3HaiieHO QopMynu s CHpPaBeIJIMBOI  IIHU
cymeprepka Ui OIIIOHIB IyT Ta Koi. JloBeneHo TeopeMy IIpo
1HBApPI1aHTHICTh MHOKUHM €KBIBAJICHTHUX MapTHUHTAJIBHUX MIip CTOCOBHO
MEBHOTO KJIacy MEPETBOPEHb, IO JA€ MOXIMBICTH OyJayBaTh MOJENI

¢dinancoBux puHkiB. (M.C. I'onuap)

« Gonchar, N.S., 2023. Risk Hedging in Financial Market. London Journal of
Recearch in Science: Natural and Formal 23(4), Compilation 10, 18-106.
http://creativecommons.org/licenses/by-nc/4.0/

ChopMyb0BaHO TMPHUHIMIMN CTAJOT0 EKOHOMIYHOTO PO3BUTKY
€KOHOMIYHMX CHCTEM Ha MaKpOSKOHOMIYHOMY pIBHI. BcTaHOBIEHO
TEOpeMy NP0 HEOOXIJHI Ta JOCTaTHI yMOBU (PYyHKIIIOHYBAaHHS
€KOHOMIYHHMX CHCTEM 31 CTPOro JI0JIaTHOIO J0JAaHO0 BapTICTIO JISl MOJAEI]
BUPOOHUIITBA “BUTPATH — BUILYCK . 3HaWIeHO (HOpMyILy JUisl KMOBIPHOCTI
(GyHKIIIOHYBaHHS €KOHOMIYHUX CHUCTEM 31 CTPOTO JOJATHOIO JO0JaHOIO

BapTICTIO Jis MOJieni BUpoOHuITBa “BuTpat — BUMyck”. (M.C. ['onuap)

« Gonchar, N.S., 2023. Mathematical Foundations of Sustainable Economy
Development.  Advances in Pure Mathematics 13, 369-401.
doi.org/10.4236/apm.2023.136022

KOMIT'FOTEPHE 3ABE3INEYEHHSI HAYKOBUX
JOCJILKEHD

HaiiBa)XnuBIIMM pe3yJIbTaTOM BUKOHAHHS MpoekTy «llinTpumka
ba3zoBoro koopauHaliiiHOrO LEHTPY Ta PerioHaabHOro omnepamiiHoro
neHTpy rpia B [actutyTi Teopetnunoi gizuku im. M.M. boromxto6osa HAH
VYkpainu Ta po3poOKka TpiA-XMapHUX CEpBICIB Uil 3a0€3MEYEHHS iX
HaAIMHOTO  (PYHKLIOHYBaHHS» € 3a0e3ledyeHHs HaaiiHOi  poboTH
OOUYHCITIOBAIBHOTO Ta XMapHOro KiactepiB B LIeHTplT KOJIEKTHUBHOTO
KOpUCTYBaHHs «PecypCHHII UEHTp I TPi- Ta XMapHUX TEXHOJOTI» B
[actuTyTi Teopernunoi ¢izuku im. M.M. boromo6osa HAH VYkpainu. Ha
xmapHomy caiiti  UA-BITP onoBieHo mnporpamHe 3a0e3nedeHHs
OpenStack; BBeeHO B €KCILTyaTallil0 XMAapHUI KJIacTep IS MiATPUMKHU
KOPHUCTYBaYiB 1 BKJIIOYEHO HOTO B €BPOMNEHCHKY XMapHY 1HPPACTPYKTYpPy
3a MATPUMKU €BPONENCHKOI XMapu BIAKPUTOI HAYKH.

B pamkax HaykoBOro npoekty « CTBOPEHHS peno3UTapito BIAKPUTHX
JAaHUX» 1HCTAJIhOBAHO Ta TIJATOTOBAHO JJiA TECTOBOI EKCIUTyaTtarii
peno3utapito Biakputi nani HAH Vkpainu DataverseUA. B peno3surapii
PO3MIILIEHO HA0OPW JAaHMUX Y BIAMOBIAHOCTI 0 3aCaJHUYMX IPUHIIUITIB
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FAIR, miaroToBaeHO METOAWYHI MaTepiaiv JJIsi HaBYaHHS KOPHUCTYBayiB
Ta HOPMAaTWMBHI JOKYMEHTH JUIsi (PYHKI[IOHYBaHHS PEMO3UTApIIO.
(C.A. CgictyHos, 10.B. I'onuap, B.B. Ilennx)

KA®EJIPA TEOPETUYHOI I MATEMATHUYHOI ®I13UKHN

HisnbHicTs Kadeapu teopetnynoi ta marematuuHoi pizuku (TMD)
KwuiBchkoro akagemiunoro yHisepcutery (KAY) Big nmoyatky ii CTBOpEHHS
(2017) npu IactutyTti Teopernunoi ¢izuku (ITP) im. M.M. boromrodosa
HarmionanpHoi akajemii Hayk YKpaiHd cCHpsMOBaHa Ha 3a0e3NeuyeHHs
HaBYaHHS MariCTpiB 3a HayKOBO-OCBITHBROIO IIporpaMoro «TeopeTudyHa Ta
MareMaThuyHa (i3uKay, 30Kpema CIEIKypcaMd 3 HOBITHIX HaIpsMiB
G13UKM  KOHJICHCOBAHOTO CTaHy, KBAaHTOBOi ONTHUKM Ta KBAaHTOBOL
iHpopmartii, Gi3UKKM BUCOKUX €HEPrii Ta IHTETPOBHUX KBAHTOBUX CHUCTEM,
a TAKOXK Ha MIArOTOBKY CTYJIEHTIB-TEOPETUKIB 10 BCTYNY B Marictparypy
KAY.

[IpaniBuuku kadeapu cniibHO 3 HaykoBo-ocBITHIM 1IeHTpoM ITD Ta
13 3amydeHHsM iHmMX kadenp KAY opranizoByroTh MIOpIYHI JIITHI Ta
3UMOBI IIKOJIM 3 HOBITHIX MPOOJeM TEOPETUIHOT (Pi3UKHU sl CTYJICHTIB Ta
acCIipaHTiB, BJIAIITOBYIOTh (PaKyJbTaTUBHU 3 (DI3UKKM Ta MATEMATUKU JJIsI
CTyAEHTIB 1-To 1 2-TO0 KypciB (Di3UYHHX Ta MATEMATHYHUX (DAKYJIHTETIB
KHIBCbKUX YHIBEPCUTETIB. 30KpemMa, B 2023 poIri mpoBEACHO TaKl 3aX0IH.

1.27.11.2023. IMukn Jnekuiii «MaremMaTu4yHl OCHOBHM MAaIIMHHOTO
HaBuaHHs»  (owmaitH). Jlexkrtopu: Bitamit TumuwumuH, K.}.-M.H.,
MOJIOMIIMK  HaykoBuil cmiBpoOiTHUK KAY, wMonommmii HaykoBui
cniBpoOiTHUK [T® im. M.M. boronto6oa HAH VYkpainu.

2.18.10.2023 — 20.12.2023. [uxn cemiHnapiB «lHcTaHTOHH B
KaIOpyBaJlbHUX TEOPIAX Ta IHTErpoBHI cucteMu». Jlektopu: I'amaroH
Omnekcangp, kaua.¢iz.-maT.Hayk, ['aBpusienko [1aBno, PhD. Opranizatopu:
OpenBITP, KAY,
https://www.youtube.com/watch?v=fE7wtGI9tfs&list=PLhljrtxvDhVhrRr
USFWFHiIWTg600BsAMo&index=8

3.04.05.2023 — 01.06.2023. Iukn ceminapiB «Ilmanapni mepexi,
KiactepHi anreOpu Ta piBHaHHA (-IlenneBe». Jlektop: CeMeHsKiH
Muxkomnaii, PhD. Opranizaropu: OpenBITP, KAU,
https://www.youtube.com/watch?v=5LgMhVngbV8&list=PLhljrtxvDhVh
rRrUSFWFHiIWTg600BsAMo&index=1
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4.30.11.2023 - 01.11.2023. Huxn nexuiit «IHCTpyMeHTapiii
MaIlIMHHOTO HaB4aHHs» (oHjnaiH). Jlektopu: Biramiit Tumuumuz, K.Q.-
M.H., MOJIOAIINUNA HayKoBui cmiBpoOiTHUK KAY, monomgmmuii HaykoBui
cniBpoOiTHUK [T® iMm. M.M. boronto6oBa HAH VYkpainu.

5.11.07.2013 — 13.07.2023. German-Ukrainian Mini-lecture-course
“Basic Algorithms for Machine Learning”. Lecturer: Prof. Dr. Zohar
Nussinov, Washington University, St. Louis, USA. Opranizaropu: KAY,
IT® im. M.M. Borosrobosa HAH VYkpaiuu.

6. 26.06.2023 — 30.06.2023. JIiTHA IIKOJIa 3 KBAHTOBOI'O MAaIIMHHOTO
HaBuanHs. Opranizaropu: KAY, Tpiniti-xkonemk, dyomin, Ipaangis, [TO
iM. M.M. boromo6osa HAH Vkpainu ta Incturyr maremaruku HAH
YkpaiHu.

7.09.06.2023. Quantum Seminar «Optics and neural networks
working together». Lecturer: Prof. Alex Lvovsky (University of Oxford,
UK). Opranizatopu: KAY, IT® im. M.M. boronmto6osa HAH VYkpainu.

8.17.05.2023 — 19.05.2023. CtyaeHTchbka HayKoBa IIKOJIa-CEMIHAP
«Komn’torepua ¢izuka JIHK». Opranizaropu: IT® im.M.M.boromto6oBa
HAH Vxpainu 1 Kadenpa teopernunoi Ta Marematuuaoi gpizuku KAY.

9.24.11.2023. HaykoBuii Ineaton «Hayxka: 3HalflOMCTBO Ta MpaKTHKa
nociimkenby. Opranizatopu: KAY, IT® im. M.M.boromto6osa HAH
VYkpainu. B pamkax 3axony Bia0ynucst BeOiHapHU:

— «JlocmipkeHHs HOBHUX MaTeplalliB JiJisg aAuTUBHUX TexHojoriid (3]]

OPUHTIHT)», JEeKTOp — JoKTop Tex.Hayk O. 3ranar-JIo3uHChKU,
[HcTUTYT mpobnem Mmartepiano3naBcTtBa M. .M. @pannesnua HAH
Ykpainy,

— «Komm’rorepna Oiodizuka: yum MoxkHa BukopuctoByBatu J[IHK B
JITIN-IOHHUX aKyMyJsATOpax?» JIEKTOp — AOKTOp (i3.-MaT. HayK
Cepriit [lepenenuiyt, IT® im. M.M. boromo6osa HAH Ykpainu.

10. 30.06.2013. Ipyruii cTyaeHTChbKUM HayKOBUM MIKHIK «Academ
Open Air 2023». Opraunizatropu: KAY, Inctutyr wmetanodizuku
im. B.I'. KypntomoBa HAH Vkpaiau, IT® im. M.M.boronto6osa HAH
Vkpainu, Incturyr marematuku HAH Vkpainu, I[Hctutyt mnpobiem
MmarepiasiosHaBcTBa iM. .M. @panuesnua HAH Ykpainu.

11. 28.04.2023. HaykoBo-nonyJsisipuuii BeOiHap «lloasiitHa cmipaiib
JIHK: Big cTpyKTypHu 10 HAaHOO10TEXHOJIOT1H», JIEKTOp — JOKTOpP (Pi3.-Mar.
Hayk Cepriit Ilepenenuns, IT® im. M.M. boromo6oBa HAH Vkpainu.
Opranizatopu: Noosphere Engineering School, KAY.
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HAYKOBI NYBJIKAIII
Momnorpadii Ta migpy4YHUKH

1. I'ycunin  B.II, Topbap E.B. Berym a0 KBaHTOBOI Teopii
KajgiopyBajbHux moJiB. KwuiB: Axanemnepiommka, 2023, 488 c.
doi.org/10.15407/akademperiodyka.487.488

2. Lev B.l. Clifford Algebra, Geometrization of Interaction and Wave
Function Presentation, chapter 11. In book “Research and
Applications Towards Mathematics and Computer Science”. eBook
ISBN: 978-81-19491-73-5, 2023, vol. 4.
doi.org/10.9734/bpi/ratmcs/v4/19749D

3. Problems of theoretical physics. Scientific works. Issue 5 (gen. ed.
A.G. Zagorodny, N.F. Shulga, ed. issue 5. V.A.Buts) - Kharkiv:
V.N. Karazin Kharkiv National University, 2023, 488 p. Ch. 1.
Buts V.A., Zagorodny A.G. Features of the dynamics of charged
particles in  electromagnetic  fields, pp.16-102, Ch. 3.
Slyusarenko O.Yu., Yu.V. Slyusarenko Yu.V., Zagorodny A.G. The
reduced description method in the kinetic theory of complex systems of

identical particles, pp. 183-268.
https://www.researchgate.net/publication/376819035 PROBLEMS OF THEORETICAL PHYSICS 5

Crareii B :kypHagax — 107:
yKpaiHChbKUX — 23, 1HO3eMHUX — 84.

KOH®EPEHIII TA CEMIHAPU

o Ceminap “IIpoGiemu TeopeTHuHoi (HI3UKK’, TPUCBSIUCHUIN MaM ATi
akagemika Onekcis Cutenka. Kuis, 14 mrotoro 2023 p.

e HaykoBuii ceminap nam’sti [1.I. @omina “KBanToBa Teopis moss Ta
kocmooris”. Kuis, 4 mumnns 2023 p.

e boromo06oBcrki untanHs. Kuis, 16-17 xoBtHs 2023 p.

e CewmiHap, npucBsiueHuN mam’saTi Mukonu IBanoBuua I'puropuyka,
Kwuis, 14 nuctonama 2023 p.

e 3aciganus KuiBcekoro Oiodizuunoro toapuctBa. KuiB, 7 rpynaHs
2023 p.

o XXIX J[aBumoBchki uuTaHHS 3 TeopeTuyHoi ¢izuku. Kwuis, 21
rpyass 2023 p.
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HAT'OPOJU TA BII3HAKHU
JNEPYKABHI HATOPO/IU

Bioznaxa I'onoenoxkomanoyeaua 3oponnux Cun Ykpainu
noYecHUil HazpyoOHuUil 3HaK «3010muilt Xpecmy
npoBiiHU 1HXKeHep ['eopriit TepciMoHOB

Ipemist imeni M.M. borosiro6oBa
HanionanbHoI akaeMil HAyK YKpaiHu

B.I. I'epacumenko (InctutyT matemaruku HarioHanbHOI akajgemMii HayK
Vkpainu), B.JII. TI'yemnin (Iactutyt TteoperuuHoi  (izuku M.
M.M. boromoboBa  HamioHanbHO1 akajaemii HayK Ykpainn),
A.A. Joporosues (Inctutyt marematuku HAH VYkpainn) 3a mukn npaiis
«EBoIOIIIHI PIBHSHHS Ta 1X 3aCTOCYBaHHSA Y KBAaHTOBHUX 1 CTOXACTUYHHUX
CUCTEMAaX»

«3a HAYKOBI 00CACHEHHA)
yi.-kop. HAH VYkpainu B.I1. I'ycuHiH,
1. ¢-M.H., c.H.c. O.0. €pemko,
a. ¢-m.H., c.H.c. O.B. 3on0taprok

«3a npogpeciiini 3000ymxu)»:
1. ¢-M.H., c.H.c. M.3. lopros, k.¢.-M.H. b.€. I'puHIOK,
np. peaakrop JL.I. IImararnino

«3a ni02omoeKy HayKoeoi 3MiHU)
1. ¢-M.H., ipod. €.C. MapTtunos, 1. ¢-M.H., npod. O.K. Bigubina
Hooaxka Ilpe3uoii HAH Ykpainu
K.p.-M. H., c.H.Cc. A.C. AkkeniH, K.¢-.M. H. ML1. ['nymiko, JI.O. ABpameHko
Houecna I'pamoma Ilpe3udii HAH Ykpainu ma I[K npoghcninku
n. G-Mm.H., c.H.c. O.A. bopucenko, 1. ¢-m.H., ¢.H.c. FO.B. Ckpunsuk,

a. d-M.H., c.H.c. B.I. Tecnenko, 1. ¢-M.H., cT. noci. 5.0. 3omoTaprok

20



Haropoau
IncTuryty Teopernunoi ¢gizuku im. M.M.Bboro.iro6oBa
HanionanbHoi akaaeMii Hayk YKpaiHu

IIpemis imeni OJuiekcis Curenka
IncTuryry Teopernunoi ¢pizuku im. M.M. boroarooosa
HanionaabHOI akajgeMii HayK YKpaiHu

M.I. Topenmreitn, FO.M. CuntokoB, 3a uukia poOit “dnykryamii Ta
KOpEJIALlil B CUCTEMI 13 CUJIBHOKO B3a€EMO/IIEI0”

IIpemis imeni MuxkoJsn borosiro6oBa 1/ M0OJIOAUX BYEHHUX
Incturyry Teopernunoi gizuku im. M.M. boroJsrodoBa
HamionaabHOI akajemMii HAyK Y KpaiHu

A.B. PynakoBchkuii, 3a 1nukia pooit “HoBi oOMexeHHS Ha MmapameTpu
TEMHOI MaTepii 3 acTpo13UMHUX 1 KOCMOJIOTTYHUX CTIOCTEPEKEHD

IHoyecHa rpamora IHCTUTYTY TeopeTHYHOI (Pi3MKH
iMm. M.M. borosiro0oBa HanionajbHOI akagemii HayK YKpaiHu:

3a eazomuit ocodbucmuil 6Hecox 6 po3euUmMoK iHCmumymy ma
3 Haz200u 75-piuus
O.K. Bian0ina
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HIGH ENERGY PHYSICS

Using the method of molecular dynamics, the effect of the liquid-gas
mixed phase on fluctuations in the number of particles was investigated.
The metastable region of the mixed phase is modeled as a system of non-
interacting clusters. Large fluctuations have been detected in the region of

spinodal instability. (M.l. Gorenstein, R.V. Poberezhnyuk, O.V. Savchuk)

« Kuznietsov, V.A.; Savchuk, O.; Poberezhnyuk, R.V.; Vovchenko, V.; Gorenstein,
M.I; Stoecker, H., 2023. Molecular dynamics analysis of particle number
fluctuations in the mixed phase of a first-order phase transition. Phys. Rev. C 107,
055206. doi.org/10.1103/PhysRevC.107.055206

In a simple analytically solvable model of the thermal expansion
system the two-boson momentum correlations were investigated with a
fixed limitation of the particle number in proton-proton collisions at
energies characteristic of the Large Hadron Collider. It is shown that an
increase in the rate of expansion, as well as an increase in the multiplicity
of particles, increases the contribution of the ground state to the
momentum spectra of particles and leads to the suppression of the Bose-
Einstein momentum correlation. These conclusions are directly related to
the recently experimentally discovered dependence of the Bose-Einstein
momentum  correlation on the  multiplicity.  (Y.M. Sinyukov,

M.D. Adzhimambetov, S.V. Akkelin)

« Adzhymambetov, M.D.; Akkelin, S.V.; Sinyukov, Yu.M., 2023. Quantum local-
equilibrium state with fixed multiplicity constraint and Bose-Einstein momentum
correlations. Phys. Rev. D 108, 096030. doi.org/10.48550/arXiv.2307.16633

It is obtained an exact solution for a wide class of Polyakov loop
models on a lattice in arbitrary dimensions with gauge groups U(N) and
SU(N) in the limit when the number of colors (N) and the number of quark
flavors (Nf) go to infinity. Analytical expressions for the shielding
chromoelectric and chromomagnetic masses of gluons in the
deconfinement phase have been obtained. It was found that in a certain
range of parameters in the deconfinement phase, the correlation functions
have an exponential decay modulated by the oscillatory functions. This
means that the chromoelectric masses are complex. (O.A. Borisenko,

V.0. Chelnokov, S.M. Voloshin)

« Alles, B.; Borisenko, O.; Papa, A., and Voloshyn, S., 2023. Lattice gauge theories
in the strong coupling and static limits as a sign-problem- free Ising model. Phys.
Rev. D 108, 054505. doi.org/10.1103/PhysRevD.108.054505

22


https://doi.org/10.1103/PhysRevC.107.055206
https://doi.org/10.48550/arXiv.2307.16633
https://doi.org/10.1103/PhysRevD.108.054505

A model of the star as a system of pi-mesons in the Bose condensate
state is formulated. It is calculated mass-radius ratios for the pi-meson part
and parameters of its lepton environment. (M.l. Gorenstein,
O.V. Savchuk).

. Stashko, O.S.; Savchuk, O.V.; Gorenstein, M.I. et al, 2023. Pion stars embedded

in neutrino clouds. Phys. Rev. D 107, 114025.
doi.org/10.1103/PhysRevD.107.114025

A dual representation for SU(N) gauge theories with dynamical quarks
Is constructed. This representation has been used for numerical Monte
Carlo simulations of the effective Polyakov loop model at finite baryon
density. Various local observables such as energy density, baryon density,
quark condensate have been calculated and the phase diagram of the model

has been detailed. (O.A. Borisenko, S.M. Voloshin).

. Alles, B.; Borisenko, O.; Papa, A., and Voloshyn, S., 2023. Lattice gauge theories
in the strong coupling and static limits as a sign-problem-free Ising model. Phys.
Rev. D 108, 054505. doi.org/10.1103/PhysRevD.108.054505

Two mysterious femtoscopic observations in collisions of
ultrarelativistic heavy ions are considered in detail. First, it is the
proximity of the maximum times of pion emission at completely different
collision energies: from the highest energies of RHIC to the upper energies
of LHC. Another paradoxical effect is that, despite the rather long duration
of the post-hydrodynamic cascade stage, the observed times of maximum
emission are close to the times of particleization — the transformation of
the quark-gluon liquid into hadrons. A detailed analysis of the features of
the hydrodynamic evolution of the system at different energies of the
colliding nuclei and the structure of the emission function of pions and
kaons in the hadronic stage elucidates these paradoxical results.

(Y.M. Sinyukov, M.D. Adzhimambetov, V.M. Shapoval)

« Sinyukov, Yuri; Shapoval, Volodymyr; Adzhymambetov, Musfer; 2023. Space—
Time Structure of Particle Emission and Femtoscopy Scales in Ultrarelativistic
Heavy-lon Collisions. Universe 9(10), 433. doi.org/10.3390/universe9100433

Using the path integral formalism in field theory at finite temperature,
steady vector and axial currents generated in quantum chiral fermionic
systems were determined. The role of the explicit violation of chiral
symmetry caused by the mass of fermions is considered. For quantum
fermionic systems in the presence of an arbitrary background smooth
magnetic field it is shown that the chiral magnetic effect manifests itself at
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almost the same level as the effect of chiral separation. Both effects remain

unchanged when chiral symmetry is broken by mass. (Cor.-member of the

NAS of Ukraine Yu.A. Sitenko)

« Sitenko, Yu.A., 2023. Path integral formalism for finite-temperature field theory
and generation of chiral currents. Prepr. arXiv:2303.02145[hep-th], 27 p.
doi.org/10.48550/arXiv.2303.02145

The influence of attraction and repulsion interactions on the
thermodynamic properties of the system of the Bose particles, in particular
on the possibility of Bose condensate formation, was studied. It is shown
that under “weak” attraction, the boson system has a phase transition of the
second order, and under “strong” attraction, the system forms a Bose
condensate during a phase transition of the first order. It was concluded
that such condensate states cannot be described by a large canonical
ensemble, where a certain non-zero value of charge corresponds to a non-
zero value of the chemical potential. When the system is in the condensate
phase, the impossibility to use the chemical potential as a free
thermodynamic variable is explained by the fact that the chemical potential
must be written in the condition of condensate formation, and therefore its

values are fixed. (D. Anchishkin, D.V. Zhuravel)

« Anchishkin, D.; Gnatovskyy, V.; Zhuravel, D.; Karpenko, V.; Mishustin, I.;
Stoecker, H., 2023. Phase Transitions in the Interacting Relativistic Boson
Systems. Universe 9, 411. doi.org/10.3390/universe9090411

THEORY OF NUCLEI AND NUCLEAR REACTIONS

A new basis for variational calculations of bound states of a system of
several particles is proposed. For a system of N particles with pair interaction
potentials the matrix elements of the Hamiltonian of the system are obtained
in an explicit form. A modified basis invariant with respect to spatial
translations is also considered. For example, the '°C nucleus was considered
as a three-particle system and the convergence of the method was

investigated. (B.E. Grinyuk)

« Gryniuk, O.B.; Grinyuk, B.E., 2023. Universal coordinate Gaussian basis for
calculations of the bound states of a few-particle systems. Ukr. J. Phys. 68 (9),
587. doi.org/10.15407/ujpe68.9.587

Within the framework of the microscopic multicluster and
multichannel model, a theoretical analysis of a number of nuclear reactions
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relevant to the lithium cosmological problem and for which new
experimental data have recently been obtained has been carried out. In
particular, the nuclear reactions generated by the collision of deuterons
with “Li and 'Be nuclei were considered. The calculations were carried out
within the framework of the algebraic version of the resonant group
method, which uses realistic wave functions of nuclei both in the input and
output channels of the considered nuclear reactions. It was established that
the reactions mainly occur in those states in which a head-on collision of
d+’Li and d+’Be nuclei is possible. It is shown that the calculated
astrophysical S-factors of the reactions agree quite well with the existing
experimental data, and predict their behavior in the range of energies that
dominated in the first seconds of our universe, when the first period of the

synthesis of light nuclei began. (Yu.A.Lashko, V.S. Vasilevsky,
V.l. Zhaba)

« Lashko, Y., Vasilevsky, V. & Zhaba, V., 2024. Many-Channel Microscopic
Model for Resonance Structure in °Be and °B: Astrophysical Insights. Few-Body
Syst 65, 14. https://doi.org/10.1007/s00601-024-01881-w

MATHEMATICAL METHODS IN THEORETICAL PHYSICS

The consequences of the new u-deformed generalization of the
Heisenberg algebra for the coordinate and momentum operators obtained
from the Bose-condensate model of dark matter under the condition of
matching two u-deformed analogues of the Lane—Emden equation with the
same solution, which provides an improved description of the density
profile, are studied. A generalized uncertainty ratio for the u-deformed
algebra is derived, which becomes known for u=0, and it is shown that it
depends on the states of the system and leads to a quartet of maximum and
minimum lengths and momenta. Their values, as well as the temperature
fluctuation, were obtained for the dark matter halo of a number of dwarf

galaxies. (A.M. Gavrilik, A.V. Nazarenko)

« Gavrilik, A.M.; Kachurik I.1.; Nazarenko, A.V., 2023. New deformed Heisenberg
algebra from the u-deformed model of dark matter. Frontiers in Astron.& Space
Sciences 10, 1133976 (10 pages). doi.org/10.3389/fspas.2023.1133976

Within the framework of the model of ultralight axion-like dark matter
with periodic self-activity the existence of rarefied and dense phases of the
Bose—Einstein condensate was revealed, describing the core of the dark
matter halo of dwarf galaxies. This is due to two independent solutions of
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the Gross—Pitaevsky equation with the same model parameters. On the
basis of the Feshbach resonance theory for quantum mechanical scattering
of a pair with two channels (closed and open), a long-lived two-particle
composite — a dimer — with a lifetime of millions of years is described,
which enables it to participate in the formation of dark matter structures.
Taking into account the additional (open) channel explains the empirically
different values of the scattering length in the dark matter of different
galaxies, but requires additional study of the internal structure of dark

matter particles. (A.M. Gavrilik, A.V. Nazarenko)

« Gavrilik, A.M.; Nazarenko, A.V., 2023.Axionlike Dark Matter Model Involving
Two-Phase Structure and Two-Particle Composites (Dimers). Phys. Rev. D
108(12), 123030. doi.org/10.1103/PhysRevD.108.123030

It is described the dependence of the three-zone structure consisting of
a plane and two dispersive (upper and lower) zones for a one-dimensional
Hamiltonian with pseudospin 1 and a three-component potential on the
configuration of these components, each of which is a constant value. In
the case when the components of this potential have a rectangular shape, it
Is proved that the discrete spectrum of bound states depends crucially on
the configuration of the rectangular components. It is shown that this
spectrum can be one of four characteristic types that are fundamentally
different. For each type, point-to-point interactions defined by the
corresponding connection matrices are constructed. (Cor.-member of the

NAS of Ukraine V.P. Gusynin, O.0. Zolotaryuk, Y.O. Zolotaryuk)

« Zolotaryuk, A.V.; Zolotaryuk, Y.; Gusynin, V.P., 2023. Bound states and point
interactions of the one-dimensional pseudospin-one Hamiltonian. J. Phys. A:
Math. Theor. 56, 485303. https://doi.org/10.1088/1751-8121/ad075e

Exact analytical expressions for the asymptotics of the correlation
function of the anion model at long distances and times in the space-like
and time-like domains were obtained. It was found that in the time domain,
the curvature of the spectrum plays a significant role and changes the
asymptotic behavior from a pure exponential decay to an exponential
decay modified by a power-law prefactor. (O. Gamayun, N. lorgov,

Yu. Zhuravlev)

« Zhuravlev, Yu.; Naichuk, E.; lorgov, N.; Gamayun, O., 2022. Large-time and
long-distance asymptotics of the thermal correlators of the impenetrable anyonic
lattice gas. Phys.Rev. B 105, 085145. doi.org/10.1103/PhysRevB.105.085145
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A modified Bethe ansatz was constructed for Gaudin-type elliptic
models in an external magnetic field associated with non-skewed elliptic
r-matrices. In terms of the solutions of the modified Bethe equations, a
spectrum of the corresponding Hamiltonians of Godin-type models was
found. The obtained results are applied to the diagonalization of the
guantum Hamiltonians of the anisotropic Euler spindle, the Zhukovsky-
Wolter spindle, the Steklov and Rubanovsky spindle, as well as the
fermionic Hamiltonian of the generalized BCSh-Richardson model.

(T.V. Skrypnyk)

« Skrypnyk, T., 2023. Elliptic Gaudin-type model in an external magnetic field and
modified algebraic Bethe ansatz. Nuclear Phys. B 988, 116102,
doi.org/10.1016/j.nuclphysb.2023.116102

An approach to the geometric description of elementary particles is
proposed. The nature of supersymmetry is explained and the mechanism of
spontaneous symmetry breaking of a system with different degrees of
freedom is proposed. This approach more fully reflects the main idea of
geometrization of interaction, which is the basis of field theory. (Acad. of
the NAS of Ukraine B.l. Lev)

« Lev, B., 2023. Supersymmetry in the Geometric Representation of the Early
Universe Wave Function. Journal of Modern Physics 14(6), 777-789.
DOI: 10.4236/jmp.2023.146044

. Lev, B.l., 2023. Clifford Algebra, Geometrization of Interaction and Wave
Function Presentation. In book Research and Applications Towards Mathematics
and Computer Science, Vol. 4, pages 131-162. eBook ISBN: 978-81-19491-73-5.
doi.org/10.9734/bpi/ratmcs/v4/19749D

NANOPHYSICS, PHYSICS OF LOW-DIMENSIONAL SYSTEMS

The formalism of reduced quantum electrodynamics is generalized to
the case of heterostructures consisting of several atomic layers, and the
corresponding effective (2+1)-dimensional gauge theory is formulated.
This theory describes the dynamics of charged fermions in N planes and
contains N vector fields with the Maxwell action modified by nonlocal
form factors. Explicit formulas for the shielded electromagnetic interaction
in the case of two and three layers are obtained taking into account the
polarization function. For a heterostructure with two layers, the generation
of a dynamic gap of the exciton type in the energy spectrum of quasi-
particle excitations was investigated. It was found that the additional
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shielding due to the second layer increases the value of the critical
coupling constant for gap generation compared to the corresponding
coupling constant in graphene. (Cor.-member of the NAS of Ukraine

V.P. Gusynin, E.V. Gorbar)

« Gorbar, E.V.; Gusynin, V.P.; Parymuda, M.R., 2023. Reduced QED with Few
Planes and Fermion Gap Generation. Entropy 25(9), 1317-1332.
https://doi.org/10.3390/e25091317

The dependence of the thermodynamic parameters of a strongly non-
equilibrium system on the non-equilibrium indicators in coherently
correlated states is given. The dielectric permittivity in the non-equilibrium
system and the modes of plasma-acoustic oscillations are estimated. The
temperature of the superconducting transition in non-equilibrium
conditions is estimated and it is shown that the temperature of the
superconducting transition can approach the limiting value corresponding
to a quantum with the natural plasma frequency of the medium.
(S.P. Kruchinin)

« Kruchinin, S.P.; Eglitis R.1.; Novikov, V.E.; Oles, A.M.; Wirth, S., 2023. Control

of Strongly Nonequilibrium Coherently Correlated States and Superconducting
Transition Temperature. Symmetry 15(9), 1732. doi.org/10.3390/sym15091732

It is shown that the previously introduced new invariant of the Dirac
equation with the Coulomb potential, supplementing the Dirac and
Johnson-Lippmann invariants, forms an algebra with them, which made it
possible to solve this equation by an algebraic method. It is established
that different solutions of the equation are different representations of the
algebra of spinor invariants. On the basis of the group-theoretic approach
using this algebra, the connection between different representations was
established and all the properties of the general solution of the Dirac
equation were obtained purely algebraically. The hidden SU(2)-symmetry
Is indicated — the rotation invariance in the Hilbert space of all eigenstates
of the Dirac equation. (L.S. Brizhik, A.A. Eremko, Acad. of the NAS of
Ukraine V.M. Loktev)

e Eremko, A.; Brizhik, L.; Loktev, V., 2023. Algebra of the spinor invariants and the
relativistic ~ hydrogen atom. Annals of Physics 451, 169266.
doi.org/10.1016/j.a0p.2023.169266

An integrated nonlinear dynamic system of intranodal excitations and
lattice oscillations with a calibration-like mechanism of interaction
between subsystems on a regular one-dimensional chain has been studied.
It is shown that, depending on the ratio between two physically different
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spatial scale parameters, the system is able to demonstrate three
qualitatively different modes of dynamic behavior, namely, the monopole
mode, the dipole mode, and the threshold mode, in which one of the
pseudo-exciton components disappears, and the other turns into a pseudo-
exciton without charge fashion. (0.0. Vakhnenko)

e Vakhnenko, 0.0.; Vakhnenko, V.O., 2023. Dipole-monopole criticality and
chargeless half mode in an integrable gauge-coupled pseudoexciton—phonon
system on a regular one-dimensional lattice. Phys. Rev. E 108(02), 024223 (8
pages). doi.org/10.1103/PhysRevE.108.024223

Within the framework of the Green function formalism, the
n-electron spectra of polyparaphenylene and polynaphthalene oligomers,
which are the basic units for the construction of chair-like and chiral
(2m,m) nanoribbons of arbitrary width, have been found, analyzed and
compared. In particular, it is shown that the spectrum of polynaphthalene,

unlike polyparaphenylene, includes localized states. (L.l. Malysheva)

« Malysheva, L., 2023. Electronic structure of conjugated oligomers that are
building blocks for achiral and chiral graphene nanoribbons. Chem. Phys. Lett.
836, 141048. doi.org/10.1016/j.cplett.2023.141048

The spectrum of spin waves propagating along a skyrmion string in
the presence of a spin-polarized current flowing along this string was
obtained. It is shown that the presence of a spin-polarized current leads to
the instability of the skyrmion string. For an ideal magnet of infinitely
large dimensions, the effect of the appearance of instability is thresholdless

and occurs for an arbitrarily small current. (V.P. Kravchuk)

« Okumura S., Kravchuk V.P., Garst M., 2023. Instability of Magnetic Skyrmion
Strings Induced by Longitudinal Spin Currents. Phys. Rev. Lett. 131, 066702.
https://doi.org/10.1103/PhysRevL ett.131.066702

SOFT MATTER PHYSICS

The mechanism of kinetic cooperativity of monomeric enzymes was
studied. Strict criteria for positive cooperativeness and its sigmoidal
version have Dbeen established. It is shown that the degree of
cooperativity is particularly sensitive to the rates and direction of
exchange between the conformational states of the free enzyme.
However, no need for “kinetic resonance”, declared recently, was
found. In general, models with discrete conformational states provide a
qualitative understanding of the nature of kinetic cooperativity, but
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they are hardly suitable for the quantitative description of real
enzymatic reactions of enzymes, as shown in the case of glucokinase.

(L.N. Christophorov)

« Christophorov, L.N., 2023. On the minimal model of kinetic cooperativity. The
case of glucokinase. Ukr. J. Phys. 68(10), 684. doi.org/10.15407/ujpe68.10.684

Within the framework of the molecular dynamics simulations, the
conformational space of natural polyamine molecules, interacting with the
DNA double helix was studied. In particular, the system of DNA with
spermidine®* molecules has been analyzed. The results showed that
conformations of the spermidine3* molecule (over 2000) can be classified
into seven conformational modes. DNA macromolecule strongly influence
the relative population of conformational states of polyamines, in
particular two of the seven conformational modes of the spermidine3*
molecule appear only in complex with DNA. Interacting with DNA, the
spermidine®* molecules can significantly bend, inducing local
conformational changes in the double helix. The obtained results are
important for understanding the role of natural polyamines in the

mechanisms of DNA biological functioning. (S.M. Perepelytsya)

« Perepelytsya, S.; Vasiliu, T.; Laaksonen, A.; Engelbrecht, L.; Brancato, G.;
Mocci, F., 2023. Conformational flexibility of spermidine®* interacting with DNA
double  helix.  Journal of Molecular  Liquids 389, 122828.
doi.org/10.1016/j.molliq.2023.122828

Normal fluctuations of the internal degrees of freedom (Higgs and
Goldstone modes) of three-band superconductors were obtained, taking
into account both the internal proximity effect and the intergradient
interaction. The spectrum of in-phase Higgs oscillations was obtained, and
it was shown that, unlike oscillations in single-band superconductors, they
can be stable (K.V. Grigorishin)

« Grigorishin, K.V., 2023. Collective excitations in three-band superconductors.
Condensed Matter Physics 26(2), 23702: 1-21. doi.org/10.5488/CMP.26.23702

A new formula for the concentration of the smell was obtained, in
which the increase in the selectivity of the olfactory receptor neuron due to
fluctuations will be the highest.

The influence of inhibitory autopsy on the activity of neurons is
analytically described. Conditions are formulated for a set of non-adaptive
models of impulse neurons with delayed inhibitory feedback, instead of
considering a specific neuron model. The neuron is stimulated by a
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stochastic point process of restoration of excitatory impulses. The
probability density function (PDF) p(t) of the output inter-spike intervals
(1SIs) of such a neuron is determined exactly without any approximations.
It is expressed in terms of the I1SIs PDF for the recovery input and the ISls
PDF for the same neuron without any feedback. The obtained results are
applied to a subset of neural models with a threshold of 2, when the time
intervals between input pulses are distributed according to the Erlang-2
distribution. In this case, we have clearly found the model-independent
initial part of the ISI PDF p(t), defined in some initial interval [0;T2] of

ISI7 values. (A.K. Vidybida, O.V. Shchur)

« Shchur, O.V.; Vidybida, A.K., 2023. Distribution of Interspike Intervals of a
Neuron with Inhibitory Autapse Stimulated with a Renewal Process. Fluctuation
and Noise Letters 22(01), 2350003. doi.org/10.1142/S0219477523500037

Computer simulations and an approach based on the backtracking of
sample plasma particles were used to simulate the interaction of the
Ganymede satellite with the plasma flow in the Jupiter magnetosphere and
ion precipitation on the surface of Ganymede. Maps of H*, O*, S*** ion
deposition on the surface corresponding to different particle energies were
obtained. The existence of a shielded equatorial region on Ganymede is
shown. At low particle energies, Ganymede's magnetosphere can partially
shield the equatorial surface from impacting ions and thus deflect them
toward the poles. In general, the polar regions are more accessible to the
influence of particles, since there are open lines of force of the magnetic

field at the poles of the satellite. (A.P. Fomina)

« Khelemelia, O.V.; Fomina, A.P.; Novak, O.P.; Kholodov, R.I., 2023. Modeling
the interaction of Jupiter's magnetospheric plasma ions with satellite. Problems of
Atomic Science and Technology Ne 4(146), 117-120.

d0i.org/10.46813/2023-146-117

The model of the influence of plasma effects on the formation of
vortices near the poles of the planets is considered. The plasma flow is
controlled by the magnetic field and affects mainly the poles of the planets
along the converging lines of force of the magnetic field. At the same time,
the electron flow is compressed. There is a relative transverse polarization
of ion and electron flows, with a crossed configuration of electric
transverse and longitudinal/vertical magnetic fields. It was studied how
relative drift and imbalances affect the formation of vortices. The
mechanism of the formation of vortex structures was studied using the
example of Jupiterian auroral processes, in particular, within the
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framework of the interaction between lo and Jupiter. The dynamics of

vortices in the configuration of electric and magnetic fields is described. It

Is shown how the movement of vortices depends on the occurrence of

electron density disturbances. (A.P. Fomina)

« Maslov, V.l.; Cassé, M.; Cheremnykh, O.K.; Fomina, A.P.; Grasso, D.;
Kholodov, R.l.; Novak, O.P.; Ovsiannikov, R.T., 2023. Structures of vortexes
near the poles of planets of the solar system. Problems of Atomic Science and
Technology, Ne 4(146), 113-116. doi.org/10.46813/2023-146-113

An analysis of Betti curves was carried out depending on the redshift.
It is shown that the Wasserstein distance between persistence diagrams for
one-dimensional homologies can be used to estimate the difference in og
between two universe simulations. The dependence of the shape of Betti

curves on redshift was studied. (V.B. Tymchyshyn)

« Tsizh, M.; Tymchyshyn, V.; Vazza, F., 2023. Wasserstein distance as a new tool
for discriminating cosmologies through the topology of large-scale structure.
Monthly Notices of the Royal Astronomical Society 522(2), 2697-2706.
https://doi.org/10.1093/mnras/stad1121

ASTROPHYSICS AND COSMOLOGY

The properties of the radiation in the Lyman-alpha line of hydrogen in
nine nearby galaxies with the lowest known content of chemical elements
heavier than helium according to Hubble Space Telescope observations
were studied. These galaxies are considered the best local analogues of the
dwarf galaxies that existed in the early universe during the secondary
ionization epoch, when its age was less than 10 percent of its present age.
In seven of the nine studied galaxies, a strong and narrow Lyman-alpha
emission line is observed, that probably indicates a large loss of ionizing
radiation, which goes beyond the boundaries of these galaxies into the
intergalactic medium and causes its ionization. The results of this study are
a strong argument in favor of the fact that dwarf galaxies with active star
formation were the main source of secondary ionization of the Universe.

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

« lzotov, Y.l.; Thuan, T.X.; Guseva, N.G.; Schaerer, D.; Worseck, G.; Verhamme,
A., 2024. Lya emission in low-redshift most metal-deficient compact star-forming
galaxies. Monthly Notices of the Royal Astronomical Society 527, 281-297.
doi.org/10.1093/mnras/stad3151

32


https://doi.org/10.46813/2023-146-113
https://doi.org/10.1093/mnras/stad1121
https://doi.org/10.1093/mnras/stad3151

It is shown that a large class of modified gravity theories with the
Lagrangian f(R) corresponds to scalar field models with hill or plateau
type potentials in the Einstein system. In such models, gravity can
asymptotically disappear for infinite or large finite values of the scalar
curvature. A universe evolving toward zero curvature is the universe
corresponding to an observable universe evolving toward
asymptotically vanishing gravity, which will either encounter the Big

Dipper singularity or be eternally inflating. (Yu.V. Shtanov)

« Shtanov, Y.; Sahni, V.; Mishra, S.S., 2023. Tabletop potentials for inflation from
f(R) gravity. Journal of Cosmology and Astroparticle Physics 03, article id. 023
(31 pages). doi.org/10.1088/1475-7516/2023/03/023

The modern problem with the definition of the Hubble constant, the
“third” one from a historical point of view, is analyzed within the
framework of a quantum cosmological approach based on the quantum
formalism of the Bohm potential. It is established that a term appears in
the expression for the total energy density, which introduces a new
element into the standard cosmological model. An additional component
of the energy density, which is of quantum origin, may act similarly to
early dark energy, changing the rate of the early expansion of the universe
before recombination, leaving its late evolution unchanged. A
characteristic feature of the proposed cosmological model is the presence
in it of a “rest period” (similar to the Lemaitre and Eddington-Lemaitre
models) in the era of equal contributions of matter and radiation, during
which the change in the scale factor slows down. (V.E. Kuzmichev,
V.V. Kuzmichev)

o 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

QUANTUM OPTICS

The theory of photodetection for the resonator mode using a Josephson
photomultiplier is constructed. It has been demonstrated that such a device
has a high degree of discrimination between the numbers of photons,
which opens up ways of using it in the latest quantum technologies.
(A.A. Semenov, E.V. Stolyarov).

« Semenov, A.A.; Samelin, J.; Boldt, Ch.; Schiinemann, M.; Reiher, C.; Vogel, W.;

Hage, B., 2024. Photocounting measurements with dead time and afterpulses in

the  continuous-wave  regime. Phys. Rev. A 109, 013701.
https://doi.org/10.1103/PhysRevA.109.013701
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. E. Stolyarov, V.; Kliushnichenko,0.V.; Kovtoniuk, V.S.; Semenov, A.A., 2023.
Photon-number resolution with microwave Josephson photomultipliers. Phys.
Rev. A (Accepted to publication). doi.org/10.48550/arXiv.2310.05604

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)

« Buts, V.A.; Zagorodny, A.G., 2023. Features of New Cyclotron Resonances, as
well as Conditions for Resonant Acceleration of Charged Particles in a Vacuum
without a Magnetic Field. Problems of Atomic Science and Technology, Ne4(146),
3-7. doi.org/10.46813/2023-146-003

. Buts, V.A.; Zagorodny, A.G., 2023. New resonances in wave-particle interactions.
Physics of Plasmas 30(8), 082301. doi.org/10.1063/5.0143202

MATHEMATICAL MODELING

A new mathematical method of constructing equivalent martingale
measures to the original measure for the evolution of risk assets that has
memory and takes into account the phenomenon of clustering has been
developed. A theorem on the integral representation for them in terms of a
set of point martingale measures is established. It was found the formulas
for the fair price of the superhedge for put and call options. The theorem
on the invariance of a set of equivalent martingale measures with respect
to a certain class of transformations is proved, that makes it possible to

build models of financial markets. (N.S. Gonchar)

« Gonchar, N.S., 2023. Risk Hedging in Financial Market. London Journal of
Recearch in Science: Natural and Formal 23(4), Compilation 10, 18-106.
http://creativecommons.org/licenses/by-nc/4.0/

The principles of sustainable economic development of economic
systems at the macroeconomic level are formulated. The theorem on the
necessary and sufficient conditions for the functioning of economic
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systems with strictly positive added value for the production model
“expenditure — output” has been established. A formula for the probability
of functioning of economic systems with strictly positive added value for

the production model “costs — output™ has been found. (N.S. Gonchar)

« Gonchar, N.S., 2023. Mathematical Foundations of Sustainable Economy
Development.  Advances in Pure Mathematics 13, 369-401.
doi.org/10.4236/apm.2023.136022

COMPUTER SUPPLY OF SCIENTIFIC RESEARCH

The reliable operation of computing and cloud clusters in the
Center for Collective Use “Resource Center for Grid and Cloud
Technologies” at the Bogolyubov Institute of Theoretical Physics of the
National Academy of Sciences of Ukraine has been provided within the
project “Support of the Basic Coordination Center and the Regional Grid
Operation Center at the Bogolyubov Institute of Theoretical Physics of the
National Academy of Sciences of Ukraine and the development of grid-
cloud services to ensure their reliable functioning”. The OpenStack
software has been updated on the UA-BITP cloud site; a cloud cluster for
user support was put into operation and included in the European cloud
Infrastructure with the support of the European Open Science Cloud.

In the framework of the scientific project “Creating an Open Data
Repository” the open data of the National Academy of Sciences of
Ukraine, DataverseUA, has been installed and prepared for test operation
of the repository. The repository contains data sets in accordance with
FAIR principles. Moreover, it is prepared the methodological materials for
user training as well as regulatory documents for the functioning of the
repository. (S.Ya. Svistunov, Yu.V. Gonchar, V.V. Pelykh)

DEPARTMENT OF THEORETICAL AND MATHEMATICAL
PHYSICS

The Department of Theoretical and Mathematical Physics (TMP) of
Kiev Academic University (KAU) from he beginning of its creation in
2017 at the Bogolyubov Institute for Theoretical Physics of the National
Academy of Sciences of Ukraine (BITP) provides magister studies under
the scientific and educational program “Theoretical and Mathematical
Physics” within specific courses on condensed-matter physics, quantum
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optics and quantum information, high-energy physics, and integrable
guantum 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 following events have been organized in 2023.

1.27.11.2023. Series of lectures “Mathematical Foundations of
Machine Learning” (online). Lecturer: V. Tymchyshyn, PhD, junior
research fellow of KAU and BITP.

2.18.10.2023 — 20.12.2023. Series of lectures “Instantons in Gauge
Theories and Integrable Systems”. Lecturers: O.Gamayun, PhD;
P. Gavrylenko, PhD. Organizers: OpenBITP, KAU

(https://www.youtube.com/watch?v=fE7wtGI9tfs&list=PLhljrtxvDh
VhrRrU8FWFHIWTq600BsAMo&index==8)

3.04.05.2023 — 01.06.2023. Series of lectures “Planar Networks,
Cluster Algebras and Equations g-Penlevé”. Lecturer: M. Semeniakin,
PhD. Organizers:: OpenBITP, KAU
(https://www.youtube.com/watch?v=5LgMhVngbV8&list=PLhljrtxvDhV
hrRrUSFWFHIWTg600BsAMo&index=1)

4.30.11.2023 — 01.11.2023. Series of lectures «Tools of Machine
Learning» (online). Lecturer: V. Tymchyshyn, PhD, junior research fellow
of KAU and BITP.

5.11.07.2013 — 13.07.2023. German-Ukrainian Mini-lecture-course
“Basic Algorithms for Machine Learning”. Lecturer: Prof. Dr. Zohar
Nussinov, Washington University, St. Louis, USA. Organizers: KAU and
BITP.

6. 26.06.2023 — 30.06.2023. Summer School on Quantum Machine
Learning. Organizers: KAU, Trinity Colledge Dublin, Ireland, BITP and
Institute of Mathematics of NANU.

7.09.06.2023. Quantum Seminar “Optics and Neural Networks
Working Together”. Lecturer: Prof. Alex Lvovsky (University of Oxford,
UK). Organizers: KAU and BITP.

8.17.05.2023 — 19.05.2023. Student Scientific School-Seminar
“Computer Physics of DNA”. Organizers: BITP and TMP of KAU.,
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0.24.11.2023. Scientific Ideaton “Science: Acquaintance and
Research Practice”. Organizers: KAU and BITP. The following vebinars
within this event have been held:

— “Resarch of New Materials for Additive Techologies (3D priniting)”.
Lecturer: O. Zgalat-Lozinskyi, Dr., Frantsevich Institute for
Problems of Materials, NASU.

— “Computational Biophysics: Can DNA be used in Lithium-lon
Batteries?”. Lecturer: S. Perepelytsya, Dr., BITP.

10. 30.06.2013. The Second Student Scientific Picnic “Academ Open
Air 2023”. Organizers: KAU, BITP, G. V. Kurdyumov Institute for Metal
Physics of NASU, Institute of Mathematics of NASU, Frantsevich
Institute for Problems of Materials, NASU.

11. 28.04.2023. Popular Science Webinar “The DNA Double Helix:
from Structure to Nanobiotechnology Lector: S. Perepelytsya, Doctor of
phys.-math. sci., BITP. Organizers: Noosphere Engineering School, KAU.

SCIENTIFIC PUBLICATIONS

Books

1. I'ycunin  B.II., Topbap E.B. Berym a0 KBaHTOBOI Teopii
kagiopyBaabHux moxaiB // Kuis: Axademnepioouxa, 2023, 488 c.
doi.org/10.15407/akademperiodyka.487.488

2. Lev B.I. Clifford Algebra, Geometrization of Interaction and Wave
Function Presentation. Chapter 11. In: Research and Applications
Towards Mathematics and Computer Science, vol. 4, 131-162, 2023,
doi.org/10.9734/bpi/ratmcs/v4/19749D

3. Problems of theoretical physics. Scientific works. Issue 5 (gen. ed.
A.G. Zagorodny, N.F. Shulga, ed. issue 5. V.A.Buts) - Kharkiv:
V.N. Karazin Kharkiv National University, 2023, 488 p.
Ch. 1. Buts V.A., Zagorodny A.G. Features of the dynamics of charged
particles in electromagnetic fields, pp. 16-102,
Ch. 3. Slyusarenko O.Yu., Yu.V. Slyusarenko Yu.V., Zagorodny A.G.
The reduced description method in the kinetic theory of complex
systems of identical particles, pp. 183-268.
https://www.researchgate.net/publication/376819035_ PROBLEMS_OF
THEORETICAL_PHYSICS 5

Papers in Journals: 107:
Ukrainian journals — 23, International journals — 84,
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CONFERENCES & SEMINARS

e Seminar "Problems of theoretical physics", dedicated to the memory
of Academician Oleksiy Sitenko. Kyiv, February 14, 2023.

e P.I.Fomin Memory Seminar “Quantum Field Theory and

Cosmology”. Kyiv, July 4, 2023.

Bogolyubov Readings. Kyiv, October 16-17, 2023.

M.I. Grygorchuk Memory Seminar. Kyiv, November 14, 2023.

Meeting of the Kyiv Biophysical Society. Kyiv, December 7, 2023.

XXIX Davydov Readings. Kyiv, December 22, 2023.

PRIZES AND AWARDS
STATE AWARDS

Honorary Breast Badge of the Commander-in-Chief of
the Armed Forces of Ukraine — “Golden Cross”

Georgy Tersimonov, Leading Engineer

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

V.1. Gerasimenko (Institute of Mathematics of the National Academy of
Science of Ukraine), V.P. Gusynin (Bogolyubov Institute for Theoretical
Physics of the National Academy of Science of Ukraine),
A.A. Dorogovtsev (Institute of Mathematics of the National Academy of
Science of Ukraine) fpr the ceries of works 3a mukn mpams «Evolutionary
equations and their application in guantum and stochastic systemsy

Honor “For scientific achievements”
V.P. Gusynin, Correspondent Member of NASU, A.A. Eremko, Dr.,
A.V. Zolotaryuk, Dr.

Honor “For professional achievements”
N.Z. lorgov, Dr., B.E. Grinyuk, PhD, L.I. Shmaghailo, Leading Editor

Honor “For the trainnig of young scientists”
Ye.S. Martynov, Dr. O.K. Vidybida, Dr.
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Thanks from the Presidium of the National Academy of Sciences of
Ukraine
S.V. Akkelin, PhD, M.I. Glushko, PhD, L.O. Avramenko

Honorary Diploma from the Presidium of the National Academy of
Sciences of Ukraine and the Trade Union Central Committee
O.A. Borisenko, Dr., YU.V. Skrypnyk, Dr., V.l. Teslenko, Dr.,
YA.O. Zolotaryuk, Dr.

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

Oleksiy SytenkoPrize
of the Bogolyubov Institute for Theoretical Physics
of the National Academy of Sciences of Ukraine

M.I. Gorenstein, Yu.M.Sinyukov, for the series of works “Fluctuations and
correlations in strongly interacting systems”

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

A.V. Rudakovskyi for the series of works “New constraints on dark matter
parameters from astrophysical and cosmological observations”
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Penakropu
3.1. Baxnenko, C.M. Ilepenenuys
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