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InenTudgikarop ROR: He zacrocosyerscs
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KiacuuHi Ta KBAaHTOBI CUCTEMU Ha Pi3HUX IPOCTOPOBO-YACOBUX MACIITa0ax Ta BIJIMB KBAHTOBAHOCTI IIPOCTOPY Ha

iX BJ1aCTUBOCTI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Classical and quantum systems on different space-time scales and the influence of space quantization on their
properties

Pedepar yKpaiHCBKOIO:

[To6ymoBaHO TOYHO iHTEI'POBHY CUCTEMY ABOX B3aEMOJ{IOUMX YaCTUHOK y IIpcTopi ge CiTTepa 3i CKaJIsSIpHOIO Ta
€JIEKTPOMArHiTHOIO B3a€MOIiIMU, 004K CJIEHO BIUIMB PeaKLlii BUITPOMiHIOBaHHS Ha PyX YaCTHMHOK Y LIbOMY [IPOCTOPI
Ta JeIKUX KOMIIAKTHUX NIpocTopax. OTPUMaHO pO3B’s130K [1J1 YOPHOI 1ipu B Teopii ['opHAecki 3 40JaTKOBUMU
€JIEKTPOMarHiTHUM Ta HeabeJieBUM I10JISIMU, LOCIIiIP)KeHO HOT0 BJIaCTUBOCTI Ta BUBUEHO TEPMOAMHAMIKY TaKO1
YOPHOI Jipu B paMKax CTaHJAPTHOTO Ta PO3UIMPEHOrO MifXoiB. BUBYEHO CTabiIbHICTh PO3B'SI3KiB /1J151 BULIMX CITiHIB
y nnosti CTY 4yopHOi Aipu mo ob6epTraeTbes. JoCaigkeHo eBOJOLi0 pOMOIYHOTO CITIHOBOTO KJ1acTepa, SIKUI B3aEMOJie
3 6030HHOIO BAaHHOI0. BUBYEHO 3aIIyTaHiCTh B Takiil cuCTeMi. 3HalIEHO YMOBU IIPU SIKUX CUCTEMA J10CATAE
MaKCHMaJIbHO 3aIJIyTaHOTO CTaHy. BMBUYEHO sIKk 6030HHA BaHHA BIIJIMBAE HA JIaHY 3aIlIyTaHICTb. 3aIIPOIIOHOBAHO
IIPOTOKOJI, SIKMH [103BOJIsI€ BU3HAYUTU a0COIOTHO Ys1BHI HyJ1i Qimepa mogeri [3iHra Ha KBaHTOBOMY KOMITIOTEPI.
JaHuii MPOTOKOJI IOGYLOBaHMI Ha a6COMIOTHIN BiATIOBIZHOCTI CTaTUCTUYHOTO ONEPaTopa i3 ySIBHOIO TEMIIEPATYPOIO
i omeparopa eBosolii. 3aPONOHOBaHUI POTOKOJI TPOTECTOBAHMI HA KBAHTOBUX KOMITIOTEpax KomraHii IBM.
JocminKeHo JopeH1-KOBapiaHTHY Ae(OopMOBaHy anredpy, Mo 3BOIUThHCS 0 HelleOPMOBAHOI B
HepeJATUBICTCHKIN MexXi. BuBUeHO pyx yacTUHKY B npocTopi-yaci llIBapimunabsaa 3 1eoOpMOBaHUMU AY>KKaMU
[TyaccoHa Ta OTpUMaHO KyT Iipeuecii op6iTu 3 ypaxyBaHHSM nedopmaliii. [lopiBHIOI0YM Hawi pe3yJbTaTH 3
npeteciero Mepkypisi, 3HaliieHO OLiHKY MiHiMasbHOI JOBXUHU. Y 3arajibHOMY BUIIAAKY AedOpMOBaHOi anredpu
l'efizenbepra 3 MiHiMaJIbHOIO IOBXMHOIO, 3HAIIEHO O3HAYEHHSI [IeJ1bTa IITPUX NOTEHLiany SIK JIiHiHOro s1pa
oreparopa MOTEHLiTHOI eHeprii B IpeICTaBIeHH] IMITyJIbCy. 3HAaUIEHO TOYHO €HEPTreTUYHUN PiBEHD i BillIOBIIHY

BJIACHY (DYHKIIIO [1JI1 YACTUHKY B TAKOMY I1OTEHLIiaJIi.

Pedepar aHr1ilicbKOIO:

The integrable system of two interacting particles in the de Sitter space with scalar and electromagnetic
interactions has been constructed, the influence of the radiation reaction on the motion of particles in this space
and some compact spaces has been calculated. A static black hole solution with electromagnetic and nonabelian
fields in Horndeski theory is obtained. The solution is studied and the thermodynamics of the black hole in the
standard and extended frameworks is considered. Higher spins mode stability is studied for the field equations in
rotating STU black hole background. The evolution of a rhombic spin cluster interacting with a boson bath is
studied. The entanglement in such a system is studied. The conditions under which the system reaches the
maximum entangled state have been found. The boson bath has been studied to determine how it affects this
entanglement. A protocol that allows us to determine the absolute imaginary Fisher zeros of the Ising model on a
quantum computer is proposed. This protocol is based on the absolute correspondence of the partition function
with the imaginary temperature and the evolution operator. The proposed protocol has been tested on IBM
quantum computers. A Lorentz-covariant deformed algebra, reducible to the undeformed form in the non-
relativistic limit, is studied. The particle’s motion in Schwarzschild space-time with deformed Poisson brackets is
analyzed, and the orbit’s precession angle is obtained considering deformation. By comparing with Mercury’s
precession, an estimate for the minimum length is found. In the general case of the deformed Heisenberg algebra
with minimal length, the definition of the delta-prime potential is found as the linear kernel of the potential energy
operator in the momentum representation. The exact energy level and corresponding eigenfunction for a particle



in such a potential are obtained.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: BjiacTHBOCTI KJIaCMYHUX Ta KBAHTOBI CHCTEM HA Pi3HUX [POCTOPOBO-4aCOBUX

Macmrabax Ta epeKkTH KBaHTOBAHOCTi IIPOCTOPY

Hazpa HTII aHrsi#icbKO¥0: Properties of Classical and Quantum Systems on Different Space-time Scales and

Space Quantization Effects

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'any3s 3acTocyBaHHs: 3.10.2 JlocstimkeHHs i pO3pOOKY B rajty3i NPUPOIHUYNX | TEXHIYHUX HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [To6ynosano Mopesi 1BOX 4aCTMHOK y yacornpoctopi e CiTTepa 3 4aCo-aCUMETPUYHUMU CITI3HEHO-
BUIIEPEIHUMU €JIEKTPOMArHeTHOIO, CKAJISIPHOIO Ta iHIIMMU B3aeMOZisIMUA. OTPMMAHO CTaTUYHMI PO3B’I30K [JIs
YOPHOI [Iip¥ 3 €JIEKTPOMAarHiTHUM Ta HeabesieBUM IOJIsIMU B Teopii [opHecKi Ta BUBYEHO ii B1aCTUBOCTI.
3anpornoHOBaHO KBAaHTOBUI ITPOTOKOJL, SIKUH [103BOJISIE BUMIPSITU abCOJIIOTHO YsiBHI Hy i Qimepa Mopeni [3iHra Ha
KBaHTOBOMY KOMITI0Tepi. O64MCIIEHO 3aITyTaHICTh KBAHTOBUX CTaHIB aHAJIITUYHO Ta 32 [JOIIOMOT'0I0 KBAHTOBUX
o64nceHb. TOYHO PO3B'I3aHO 3a7ady PO YaCTUHKY B A€JIbTa LITPUX MOTEHLal y 3aralbHOMY BUNAKY

nedbopmoBaHoi anredbpu 'eiizeHdepra, mo Befe J0 MiHiMaJIbHOI TOBKUHMU.
ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: creopenns HoBux Teopiit
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposagkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
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HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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