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TenedoH: 380444247241
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Ykpainu

Kopg 3a €EIPIIOY: 00019270
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TomnosnoriuHi fedexTu i KOHAEHCATH B CUCTEMAX CUJIbHOB3AEMOJiTHMX YACTUHOK B €KCTPEMAJIBHUX YMOBAxX

Ha3sBa po6oTH aHIJIilICbKOIO:

Topological defects and condensates in systems of strongly interacting particles under extreme conditions

Pedepar yKpaiHCBKOIO:

Posrngnanucs epexTy, Mo iHIYKYIOTbCS B I10JIi MaTePii MarHiTHUM TOIOJIONIYHUM Ie(EKTOM B MOZEI
HEMTPOHUKJIMBOI 1151 [10J1iB MaTepii TPYOKU 3 MarHiTHUM 1nosem. Takumu gedeKTaMu MOXYTb OyTU BUXOPU
AGpPUKOCOBA B HaIliBIIPOBIAHUKAX APYroro pony abo mickiiHalii B HAHOKOHIYHUX CTPYKTypax JBOBUMIPHUX
Marepiasis Tuny rpadeny. Byso Bliepiie okasaHo, 10 iHAyKOBaHi eeKTU (I0BHA iHyKOBaHa €HEPris) B IIJIOCKOMY
IIPOCTOPi-yaci He 3aJIeKUTb Bif CTasOi 3B'S13Ky B3a€MOJii CKasPHOTO MOJIs1 3 KPUBU3HOIO IIPOCTOPY-4acy JIMIIE [AJis1
YaCTKOBUX BUIIATKIB rpaHNYHUX YMOB Jlipixse Ta Helimana Ha noBepxHi TonosoriyHoro nedexry. OnHaK s
y3arajJlbHeHUX FPaHNYHUX YMOB PoOeHa I0BHA iHAyKOBaHA €HEeprist 3a71eXXUTb Bif] CTaJIO0i 3B513Ky HaBiTh Y IIJIOCKOMY
npocTopi-yaci. OTxe, iHAyKOBaHi e(eKTU NpU 3araJIbHOMY BUIJISi TPAHMYHOI YMOBU Ha M0JI€ MaTepii Ha MOBEPXHi
TONOJIOTIYHOrO AedeKTy, 3a1exaThb Bifj e OJHOro mapaMmeTpa 3aadi, SK1i paHille He BpaxOByBaBCs Hi
YKpaiHCbKUX, Hi B 3aKOPIOHHUX Iy0JIiKalisx 3 JaHOI TeMaTuKu. [JocliIpkeHO TepMOIMHAMIYHI BJI1aCTUBOCTI CUCTEMU
B32€MO/Iil0YMX O030HHUX YACTMHOK i aHTUYACTMHOK 32 HAsIBHOCTI 603€-alHIITEIHIBCbKOTO KOHAEH caTy. B pamkax
MOJeJIi CEPEIHBOTO I0JIS1 PO3IJISIIAETHCS CUCTEMA 32 YMOBHU 30€PEKEHHS [I0BHOI I'YCTUHY 3apsay (i30CIiHOBO]
I'yCTUHM) B yCbOMY Tiania3oHi remmeparyp. [lokaszaHo, 1110 332 HasIBHOCTI KOHIEHCATY BeJIMKUI KAaHOHIYHUI aHCaMOJIb
He J1a€ a/IeKBaTHOT'O OIKACY CUCTEM 003€-4YaCTUHOK i aHTUYACTUHOK. KOPEKTHMII ONUC TaKUX CUCTEM MOKHA
IIPOBECTY B pPAMKaxX KaHOHIYHOTO aHCaMOJII0, B IKOMY XiMiYHMI NIOTEHIiajl € TEPMOAMHAMIYHOIO BEJIMYMHOIO, 1[0
3aJIEXKUTD Bif, BiI[IOBiIHUX KAaHOHIYHMX 3MiHHUX. Y paMKaxX KAHOHIYHOT0 aHCAaMOJIIO JOCIiKeHa CucTemMa
B32€MO/III0YMX PEJISITUBICTCHKUX OO30HIB [IPY HEHYJILOBUX TEMIIEPATypPax i HEHYJIbOBUX I'yCTUHAX i30CIIHY (3apsizy)
B TEPMOJMHAMIYHIN MoZeJli cepeHbOro noJist. OTpMMaHO TEMIIEPATYPHI Ta i30CIiH-TYCTHMHHI 3a/I€KHOCTI

TepMOILI/IHaMi‘IHI/IX BEJINYMH.

Pedepar aHIJIiHCBKOIO:

The effects, induced in the matter field by a magnetic topological defect in the model of an impenetrable for
matter tube were considered. Such defects can be Abrikosov vortices in type-II superconductors or disclinations
in nanoconic structures of two-dimensional materials such as graphene. For the first time, it was shown that
induced effects (total induced energy) in flat space-time do not depend on the coupling constant o of the
interaction between the scalar field and space-time curvature only for the specific cases of Dirichlet and Neumann
boundary conditions on the topological defect's surface. However, the total induced energy does depend on the
coupling constant o even in flat space-time in case of generic Robin boundary conditions. Therefore, under the
general form of boundary conditions on the matter field at the topological defect's surface, the effects induced by
topological defects depend on an additional parameter that has not been previously accounted for in either
Ukrainian or international publications on this topic. The thermodynamics of a system of interacting bosonic
particles and antiparticles in the presence of the Bose-Einstein condensate is studied in the framework of the
thermodynamic mean-field model. It is assumed that the total charge density (isospin density) is conserved at all
temperatures. Two cases are explicitly considered: the zero or nonzero isospin charge of the system. It is shown
that the Grand Canonical Ensemble is not suitable for describing the bosonic systems of particles and antiparticles
in the presence of a condensate, but an adequate study can be carried out within the framework of the Canonical
Ensemble, where the chemical potential is a thermodynamic quantity that depends on the canonical free variable.
Within the Canonical Ensemble, a system of interacting relativistic bosons has been investigated at finite
temperatures and finite isospin densities in a mean-field approach.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: [lociifpkeHHs ebeKTiB iHyKOBaHNX B [OJIi MaTePii MATHITHUM TOTIOJIOTIIHUM

Ie(QeKTOM B MOJieJli HEIIPOHUKJINBOI [1JIs MTOJIiB MaTepii TPyOKM 3 MarHiTHUM IOJIEM.

Ha3zpa HTII anrJiiicbKo10: Study of effects induced in the field of matter by a magnetic topological defect in

a model of a tube with a magnetic field impermeable to fields of matter.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeToau, Teopii

l'asy3s 3acToCcyBaHHs: KBaHtoBa (isrka

PeecTpanifiHuii HOMep KapTKH TE€XHOJIOTIi:
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