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2. Spatial self-organization in nonlinear optical cavities: periodic structures and solitons

Pedepar:

1. Inceprariiio prucBsi9eHO KOMIJIEKCHOMY AOCiTKeHHI0 (Qi3MYHUX [TPOLeCiB Pe30HaHCHOI IPOCTOPOBO]
CaMOOPpraHizaliii, 1110 3yMOBJIIOIOTh CLIOHTaHHE ab0 CTUMYJIbOBaHE IOPYLIEHHS IPOCTOPOBOi CUMETPIi B HEiHIMHUX
ONTUYHUX PE30HATOPax Ta (GOPMYBaHHS CTA6iIBHUX CaMOMiATPUMHUX NIONEPEYHUX (TePIIEHAUKYJISIPHAX HANIPSIMKY
POBIIOBCIOIKEHHS CBiTJIa) IUCUNIATUBHUX ONTUYHUX CTPYKTYP, CUMETPIis Ta MacIuTad SIKUX He 3aJ1eXXaThb Hi Bif
[I0OYaTKOBUX, Hi Bifl KpailoBUX yMOB. B nucepTariiiniit poboTi BcebiuHO [OCiI)KeHO HeliHilHI Tpolecu pe30HaHCHOI
IIPOCTOPOBOI caMOOpraHisaliii, 3HaiiJeHO HOBi MexaHi3Mu (POPMyBaHHS IPOCTOPOBUX CaMOIIIITPUMHUX CTPYKTYP Ta
€KCIIePUMEHTAJIbHO OBEJEHO iCHYBAHHS KEPOBAaHMX PE30HATOPHUX COJIITOHIB Ta NEPiOJUYHUX CTPYKTYP TPHOX
Pi3HUX THUIIIB, a came: CTPYKTYP i3 ¢ikcoBaHOI0 (a3010 B IACHBHUX HEJiHIMHUX pE30HATOPAX (30KpeMa,

SICKpaBUX /TEMHUX I€KCaroHiB Ta COJIITOHIB B HaIliBIIPOBIAHMKOBUX MiKpOPE30HATOPaX), 1a3€pHUX COJIITOHIB
(craTnyHUX Ta JMHAMIYHUX) i3 BiIbHOIO (a3010 B JIa3epax i3 HACUUYBAaHUM IOIJIMHAYEM, @ TAKOXK CTPYKTYP i3
6icTabinpHOI0 $a3oio (ONTUYHMX JOMEHHUX CTiHOK, KijiblieBUX (pa30BUX COJIITOHIB Ta J1a6ipHTO-TIOAIOHUX

CTPYKTYpP) B YOTUPUXBUJIbOBUX I1apaMeTPUYHUX reHepaTopax.



2. The work is devoted to the investigation of a resonant spatial self-organization responsible for spontaneous or
stimulated (controlled) symmetry breaking in nonlinear optical cavities that results in formation of stable self-
sustained transverse (perpendicular to the direction of the light propagation) dissipative optical structures which
are independent of initial and boundary conditions. The nonlinear processes and mechanisms of the resonant
spatial self-organization for passive nonlinear resonators, lasers and optical wave mixing oscillators are studied in
details both experimentally and numerically. The existence of various types of cavity spatial solitons and periodic
structures has been proved experimentally, namely: 1) structures with a fixed phase in passive nonlinear cavities (in
particular, bright /dark solitons, rolls and hexagons in semiconductor microcavities), 2) laser solitons (both static
and dynamic) with a free phase in lasers and two-wave-mixing photorefractive oscillators with saturable absorber
on bacteriorhodopsin, and 3) structures with a bistable phase (optical domain walls, ring phase-solitons, rolls and
labyrinth-like structures) in four-wave-mixing photorefractive oscillators.
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