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Pedepar:

1. lucepraris npucBaYeHa TEOPETUYHOMY JOCIIIPKEHHIO HEJIIHIMHUX CTPYKTYP B bo3e-KOHIeHcaTax aTOMapHUX
rasis. [IokasaHo, 1110 FApMOHIYHUI IOTEHIiaJl MOXKE CTabili3yBaTH BEKTOPHI COJiTOHU B Bo3e-KoHeHcaTi.
[TopiBHAHO YaCOBY €BOJIIOLiI0 KOHIEHCATIB, YTBOPEHUX 3 KOMIIOHEHT 3i cliHOBUMU Ipoekuiamu 0,1 Ta +-1: B
IpyroMy BUIIANIKy HaIIJIMHHUN [IOTIK WBUAKO PYyHHYETbCS. [I715 Iepiioro Habopy CIiHOBUX MTPOEKLil BUSHAUYEHO
CIIiBBiIHOLIEHHS CIIIHOBUX HACEJIEHOCTEH, BUILE IKOT0 HAAIIJIMHHUM TIOTIK € CTiIMKMM. BUu3Ha4yeHi yMOBU reHepatii
BUXOPIB y KOHJIEHCATi, 10 MTepeMillyeThCs By3bKUM OIITMYHMM ITyYKOM. Bru3HaueHa BIUCOTA [TOTEHLiaJIbHOTO 6ap’epy
MiX HaAIJINHHUMU CTaHaMU B Bo3e-KoHIeHcaTi AJ1s1 pi3HUX 4YacTOT 0O6epTaHHS MMPOKOTrO ONTUYHOTIO ITyYKa Ta
00paxoBaHO Yac Nepexony MK UMY CTaHaMMU.

2. The thesis is devoted to theoretical study of nonlinear structures in Bose-condensates of atomic gases. It is
shown that harmonic potential can stablilize vector solitons in Bose-condansate. Time evolution of the

condensates which were made from components with spin projections 0,1 and +-1 was compared: in second case



supercurrent rapidly decays. For the first case, critical ratio between number of particles in components was
found. Conditions of vortex generation in condensate stirred with narrow optical beam were defined. Height of
potential barrier between steady states in Bose-condensate was found for different frequencies of wide optical
beam rotation. Time of transition between these states was found.
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