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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX py6p1»1K: 29.19.35, 29.31.33, 29.33.25

Tema guceprauii:
1. doToinAyKOBaHi polecu po3CiloBaHHS CBIiTJ/a Ta MiKPOJIOMEHOYTBOPEHHSI B CETHETOEJIEKTPUKAX

2. Photoinduced processes of light scattering and microdomain formation in ferroelectrics

Pedepar:

1. B po6oTi npencTaBieHo TEOPETUYHUI ONUC JUHAMIYHMX HEJIiHIHHO-ONTUYHUX NIPOLECiB y poTOpePppakTUBHUAX
Marepiazax 6e3 LeHTpY iHBepcii MpH iX cTallioHapHOMY ONIPOMiHEHHI JIa3€PHUM CBIiTJIOM. 3alIPOIIOHOBAHO
aHaJIITUYHUH OMKUC MePiOAUYHOrO Ta HECTAllilOHApHOr0 aKciaTbHO-CUMETPUYHOTO (POTOIHAYKOBAHOTO PO3CiIOBaHHS
CBiTJIa y (poTOpePPaKTUBHUX KpUCTaIax. XapakKTepHi pucu IMX e(eKTiB - KOHiYHA IPOCTOPOBA CTPYKTypa Ta
iMITyJIbCHA YacoBa [OBEIiHKA MTOSICHEH] B TEPMiHaxX TeOPii 3B'SI3aHMX XBUJIb 3 YPAaXyBaHHSIM CIIeLU(DiKU
MarepiasbHUX PiBHSHHB. A came, 6yJI0 BpaXOBaHO He TiIbKM ITO30BKHII, ajie i rnornepeyHuil poToraabBaHiyHUN
CTPYM, [IONIepEYHY HECTiKiCTh B3a€MO/Ii0YMX IIyUKiB Ta i30TPONHUI PO3IOALNI 00'€eMHUX (PIIYKTYaLill fie1eKTPUYHOI
IIPOHMKHOCTI. [IpeficTaBieHnii TEOPETUYHUIN PO3IJIS]] IIPOLLECY YTBOPEHHS MIKPOJOMEHIB y CETHETOEIEKTPUKAX i
BILIMBOM JIa3€PHOTO ONpOMiHeHHS. POTO-MiKpPOJLOMEHOYTBOPEHHS BilOyBa€ThCS OOIN3Y 3apSAIKEHUX KJIaCcTepiB

Ha rpaHuLi OCBiTJIeHOi o6JsacTi. [IpocTopoBuil 3aps], JIOKaNi3y€EThCS HA HUX 3aBISKU (QOTOrajabBaHiUHOMY e(eKTy.



[1py HaGIMKEHHI TYCTUHM 3apsify KjaacTepa A0 KpUTUYHOI, O3I0BXHIM PO3Mip MIKpOJOMEHa 3HAaYHO [IEPEBUIyE
[IOTIEpeYHU, IKUI BUBHAYAETHCSI PO3MIPOM KJIacTepa, B pe3ysbTaTi MiKpoloMeH Oyzie MaTH roJIKONozi6Hy Gopmy.
PesynbTaTu guceprauifiHoi poOOTH MOXYTb OyTH BUKOPUCTaHi B IMHAMIiuHil rosiorpadii, HesiHiiHINM onTULj, A8
PO3pOOOKY CUCTEM ONTUYHOI ITaM'STi.

2. The theoretical investigation of the dynamical nonlinear optical phenomena in the photorefractive materials
without inversion centre under their stationary irradiation by laser beam has been performed. The theoretical
description of the periodic and non-stationary isotropic photoinduced light scattering in photorefractive crystals
has been proposed. Such distinctive features of these effects as conic spatial structure and impulse-like temporal
behaviour have been explained within the framework of coupled wave theory after the modification of material
equations. Not only the longitudinal but the transverse photovoltaic current as well as transverse instability of the
interacting beams and the isotropic distribution of dielectric permittivity volume fluctuations have been taken into
account. The process of microdomain formation in ferroelectrics under laser irradiation has been examined.
Photoinduced microdomain formation takes place at the boundary of the illuminated region polarized due to the
photovoltaic effect. If the cluster surface charge density achieves its critical value, the longitudinal size of the
microdomain becomes much larger than the transversal one determined by the cluster size. So microdomain
acquires the needle-like form. The thesis results could be used in dynamic holography, nonlinear optics and for
optical memory systems elaboration.
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