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II. Etran BukoHnauus JiP

Homep eramny: 1

Ha3Ba eTamy. JJocniKeHHs B3aeMO/lii HaINJIMHHOI TEMHOI MaTepii 3 6apiOHHOI0 MaTEPi€I0 B FaJlaKTUYHUX IaJo.
IToyaToK eramy: 08.2023

3akiHyeHHs eTamy: 12.2023

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT
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IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0co0H (a60 ITIB ¢i3zmyHOi 0c00H): KuiBchkuil HaLioOHATbHUIA

yHiBepcurTeT imeHi Tapaca IlleBueHKa

Kopg 3a €IPIIOY: 02070944

Micue3HaxoaKeHHS: ByJI. Bomogumupceka, 6ya. 60, M. Kuis, 01033, Vkpaina
dopma ByracHoOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu
Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380442393333, 380442393230
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KonpeHncat Boze-EnHmTeHA B IKOCTi KaHIUIAaTa TEMHOI MaTepii

Ha3sBa po6oTH aHIJIilICbKOIO:

Bose-Einstein condensate as a dark matter candidate

PedepaT ykpaiHCbKOIO:

O6’eKT mocCimpKeHHs — KBAaHTOBi BUXOPH, bo3e-KoHeHcaT, TeMHa Marepist. MeTa po60THU-I0CTiIKeHHS
HaJIVINHHOTO CaMOTPaBiTyIo4y0ro bo3e EMHINTENHIBCbKOTO KOHIEHCATY 3 HEHYJIbOBUM KyTOBUM MOMEHTOM $IK
OCHOBHOI (pizanyHOi cKJ1a70Boi X0100HOI TeMHOi MaTepii (XTM), 30cepei’keHOi B rajlo rajlakTHK Ta ix CKylueHb. 3
METOIO Y3TrOJKEHH Takoi Mmogesi XTM 3i criocTepekyBaHMMU JAaHUMU JOCIIAUTY KBAaHTOBI BJIACTUBOCTI L€l
Mogzeni XTM, nocnifoBHO MpoaHai3yBaTy ii COMTOHHY CTPYKTYPY Ta BUBYUTH CTIMKICTb i AuHaMiKy Takoi XTM.
Metonu noCIiIKEHHS: MOJIesIb CEPEHBOTO 11014, PiBHAHHSA ['poccallitaeBcbkoro-Ilyaccona, ynucenbHi METOOM.
PesysnbraTu Ta ix HoBU3HA: [I71s1 CTallioOHapHUX CTPYKTYP TEMHOI MaTepii, 10 CKIaaeThCsl 3 HALJIETKUX OO30HHUX
YaCTMHOK y CTaHi KOHJeHcaTy bo3e-ENHINTENHA, 32 IOIIOMOro0 CUCTEMU PiBHSIHB ['pocca-IlitaeBCbKOro Ta
[TyaccoHa, BUKOHaHO IOPiBHSIHHS BUIATKIB C)EPUYHO CUMETPUYHOTO Ta BUXPOBOTO CTaHiB s7Ipa raJakTUKU.
[TokaszaHo, 110 rajo 3 BUXPOBUM SIPOM XapaKTepU3YETbCS MEHILIOI OPOiTaIbHOIO MIBUIKICTIO B 06JIACT AUCKA
raJlakTHKU B [TIOPIiBHSIHHI 3 rajio, 1[0 He 06epTaeThCs. BusBIeHo, 110 BUXPOBUIL CTaH spa CTBOPIOE I'paBiMarHiTHe

30ypeHHs IMHaMiKu HEOECHOTO Tija, SIKe MOXKe 3MiHIOBATU KPYTOBi TPAEKTOPIi.

Pedepar aHIJIiHCBKOIO:

Research object: quantum vortices, Bose-condensates, dark matter. Purpose of the work: to study the superfluid
self-gravitating Bose-Einstein condensate with non-zero angular momentum as the main physical component of
cold dark matter (CDM) concentrated in haloes of galaxies and their clusters. In order to reconcile such a CDM
model with the observed data, to investigate the quantum properties of this CDM model, to analyse its soliton
structure, and to study the stability and dynamics of such a CDM. Research methods: mean field model, Gross-
Pitaevskii-Poisson equation, numerical methods. Results and novelty: For stationary structures of dark matter
consisting of ultralight bosonic particles in the Bose-Einstein condensate state, a comparison of the cases of
spherically symmetric and vortex states of the galactic core was made using the system of Gross-Pitaevskii and
Poisson equations. It is shown that a halo with a vortex core is characterized by a lower orbital velocity in the
region of the galactic disk compared to a non-rotating halo. It was found that the vortex state of the core creates a
gravimagnetic disturbance of the dynamics of a celestial body, which can change circular trajectories.
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