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V. BimomocTi npo guceprauiio
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Tema gucepranii:

1. Tonos10riYHi COJIITOHU B aKTUBHUX ONTUYHUX PE30HATOPAX.

2. Topological solitons in active optical cavities

Pedepar:

1. lucepranito IpUCBSIYEHO €KCIIEPUMEHTAIbHOMY Ta TEOPETUYHOMY JOCIIIIKEHHIO PE30HAHCHOI ITPOCTOPOBOI
CaMOOPpraHisaliii, 10 3yMOBJIIO€ CIIOHTaHHE 200 BUMYLIEHE (KOHTPOJIbOBAHE) TOPYIIEHHS IPOCTOPOBOi CUMETPIi B
6icTabiNbHMX aKTUBHUX ONTUYHUX PE30HATOPax Ta GOPMYBAHHS CTAGIIBHUX CAMOMIATPUMHUX ITONEPEYHUX
CTPYKTYp 10JisI (TOIIOJIOTiYHUX COJIITOHIB), CUMETPis Ta MacIITab sSKMX He 3aJIeXKUTh BiJ, KpalloBUX YMOB. B xoni
BMKOHAHHS ICEPTalLiliHOi pO60TH €KCIIEPMMEHTAJIBHO Ta 32 IONIOMOTOI0 YMCJIOBOTO MOJEJII0BAHHS OyJI0
IOCJIIPKEHO HEJIHINMHI IPOLeCY PE30HAHCHOI IIPOCTOPOBOI CaMOOpraHi3sallii, 3HalIeHO HOBI MEXaHi3MU
(opMyBaHHS IPOCTOPOBUX CAMOIIIATPMMHUX CTPYKTYP Ta [IOKa3aHO iCHYBaHHSI KEPOBAHUX PE30HATOPHUX
COJIITOHIB Pi3HUX TUIIB, @ CamMe: BUXPOBOTI'O JIa3€PHOr0 COJIiITOHA B MIMPOKOANEpPTypPHOMY 6icTabisibHOMY J1a3epi 3
[IOTJIMHAYEM, 10 HACUYYEThCS; BEKTOPHUX JIa3€PHUX COJIITOHIB B IIMPOKOANEPTYPHOMY 6icTabisbHOMY J1a3epi 3
[OJIAPU3aLIiHO i30TPOIHUM IiACUIIIOBAYEM Ta MOTJIMHAYEM, 1110 HACUYYETLCSH; IPOCTOPOBUX CTPYKTYP I10J14, SAKi

MicTaTh (Ha30Bi TOMEHHI CTiHKYM 3 BUXPOBUM TOTIOJIOTIYHUM Ae(EKTOM, Ta JJa3€PHOTO COJIITOHA 3 KOMOIHOBaHUM



BHXPOBO-CTiHOYHUM TOIOJIOTIYHUM [Ie(PE€KTOM B IIMPOKOANIEPTYPHOMY ONITUYHOMY r€HeparTopi 3i 3millaHuM

Jla3epHO-TIapaMeTPUIHUM IiICUJIEHHSIM.

2. The work deals with the experimental and theoretical investigation of a resonant spatial self-organization
responsible for spontaneous or stimulated (controlled) symmetry breaking in bistable active optical cavities that
results in formation of stable self-sustained transverse optical structures (topological solitons) which are
independent of boundary conditions. The nonlinear processes and mechanisms of the resonant spatial self-
organization for lasers and optical wave mixing oscillators are studied in details both experimentally and
numerically. The existence of various types of cavity spatial solitons has been proved, namely: the vortex laser
soliton in wide-aperture laser-like two-wave mixing optical generator with saturable absorber; the vector laser
solitons with dynamical polarization topological defects in wide-aperture bistable laser with polarization isotropic
gain and saturable absorption; the spatial field structures which contain the phase domain wall with the screw
point phase topological defect and the laser soliton with combined vortex-wall phase topological defect in wide-
aperture bistable optical generator with a mixed laser-parametric gain.
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