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Pedepar:

1. Incepralist IpUCBAYE€HA KOMIIJIEKCHUM JOCJIIPKEHHSIM (Pi3MYHMX NPOLIECiB HeJliHiNHOI (POTOH-(POHOHHOI
B3aeMOZii pu po3cisiHHi Ta sudpakuii CBiT/Ia BiAOBITHO HA ONTUYHUX Ta aKyCTUYHUX (POHOHAX, BILJIMBIB
(OHOHHUX KOJIMBaHb HAa GOPMYyBaH-HsI JlieJIeKTPUYHUX Ta HEJIiHIHUX BJIaCTUBOCTEN MaTepiajly CBiTJIOBOJIB,
IIPOTiKaH-HIO KOT€PEHTHUX IIPOLIECIB B ONITUYHUX XBUJIEBOAAX, B TOMY YMCJIi IIpY AudpakLii Mo NiaHapHUX
XBUJIEBOJIIB HA aKyCTUYHUX XBUJIAX, 1 a TakoX nipy BKP renepatiii Ta MmigCuieHHi CBiTjia B ONTUYHUX BOJIOKHAX HA
(OHI CTOXaCTUYHOTO CTOKCOBOTO IyMy. B mucepraniiiHiii po60Ti HaBefeHi pe3yIbTaTy AOCIiIPKeHHS AUHAMIKN
(DOHOHHUX CUCTEM 32 HeJIiHiIIHO] B3aeMofi 1a3epHOro BUIIPOMIHIOBAaHHS 3 MOJIEKYJISIPHUMU KOJIMBAaHHSIMMU B
ONTUYHUX XBUWJIEBOJAX. BUKJIaZileHO eKClIepUMEHTAaJIbHI METOIMKU Ta PE3YJbTaTH JOCiIKeHb (POTOH-(HOHOHHO]
B3a€MO/Iii, 3aCTOCOBAHMX Y JIa3€PHIl AiarHOCTULi MapaMeTPiB TEXHOJIOTIYHUX IIPOLECIB CTBOPEHHS IIPUCTPOIB

OIITOEJIEKTPOHIKU Ta iHTerpajbHOi aKyCTOONTUKU. PO3rysiHyTI Gi3nyHi 0CO6IMBOCTI KOT€PEHTHOI B3aeMO[Iil



JIa3€pHOTO BUIIPOMiHIOBAHHS 3 HEJIIHINHMMU 30YPEHHSIMU [1i€JIEKTPUKIB Ta ONTUYHUX XBUJIEBOIIiB, METOLOJIOTIS iX
41 CJIOBOTO MOJIEJIIOBAHHS, & TAKOXK Pe3yJIbTaTU €KCIIEPUMEHTAIbHUAX BUITPOOYBAHb IIPUCTPOIB 1151 06POOKMU
paziocurHasniB. BUKOpUCTOBYIOUM METOLIM CIIEKTPOCKOIii KOMOIHALITHOTO PO3CisiHHS, 3's1COBaHi roJI0BHI (i3nyHi
MEXaHi3MH, 110 [1OB'SI3aHi 3 BIVIMBOM IOJISIPHUAX KOJIMBaHb OIITUYHOI I'JIKU Ha (POPMYyBaHHS JIiHIMHUX Ji€JIeKTPUYHNX
BJIACTUBOCTEN Ta KBAJPAaTUYHOI HEJIiHIHOCTI B KpucTanax 6e3 LeHTpy iHBepcii. [IpoananizoBaHi rosoBHi ¢iznyHi
BiIMiHHOCTI, 1110 CYIIPOBOMAXYIOTh YTBOPEHHS Ky6iuHOI HeJliHiiHOCTI B aMopdHOMY MaTepiasi KBapL0OBOrO CKJIa
ONTMYHMX BOJIOKOH, Y IIOPiBHSHHI 3 MOJEJIbHMMU HEJIIHIMHUMU KpUCTasiaMu. [IpecTaBieHo OpUriHaabHy
METOJMKY CIIEKTPOCKOIIYHOTO MOJIEJII0BAHHS IPOLECIB HEJliHINHOI POTOH-(POHOHHOI B3a€MO/Ii, @ TAKOXK
pe3yJbTaTH ii 3aCTOCYBaHHS ITPY aHaJIi3i KOMOIHALIHOTO MifCUIEHHS OITUYHOTO BUIIPOMIHIOBaHHSI B
O/IHOMOJIOBMX BOJIOKHAX i3 TepareploBo0 CMyroo pobounx 4yacToT. Ha 0CHOBI IPsIMUX BUMIipIOBaHb MifiICUIEHOTO
CIIOHTAHHOTI'O BUIIPOMIiHIOBaHHS B P€aJIbHOMY BOJIOKOHHOMY BKP mizicuitioBadi CBiTJia BCTaHOBJIEH] (Pi3nyHi
IIPUYMHY BEJIMYE3HOTO NePEeBULIEHHS MiJCUIEHHS IOTY>XKHOTO KOT€PEHTHOTO CUTHAJTy Hajl MiICUJIEHHSIM CJIabKOro
HEKOT€PEHTHOTO ONTUYHOTIO IYMY Y HOMiHAJILBHUX PEXXUMAX IOTY>KHOCTI HaKa4yKuU. [IpoaHasnizoBaHi HaCligKu
KOHKYPEHIIii MOJ, sIKa IPOSIBJISIETHCS B HeJliHiIMHOMY npoleci BKP, i npu3BoguTh 10 36ibII€HHS BiJHOIIEHHS
CHTHaJI/UIyM Ha BUXO[li PO3MNOiJIEHOT0 ONTUYHOrO MifCUIII0BAYa y IIOPiBHSHHI i3 BUnajgkom BigcytHocTi BKPIL, B

Pe3yJIbTaTi 40ro BUHMKAE pafyKajbHe 3MeHIIeHHs KoedillieHTa mymy Takoro mifgcuiaioBayda

2. The dissertation is devoted to comprehensive research of physical processes due to nonlinear photon - phonon
interaction at light scattering and diffractions on the optical and acoustic phonons respectively. The influence of
phonon vibrations on the dielectric and nonlinear properties formation of the material of optical waveguides, the
coherent processes results in optical waveguides including both the planar waveguide mode diffraction on the
acoustic waves and the Raman lasing and light amplification in the optical fibers above the stochastic Stokes hum
noise are investigated. The research results on phonon systems dynamics at nonlinear interaction of laser
radiation with molecular vibrations in optical waveguides are presented in dissertational work. Experimental
techniques and research results of the photon - phonon interaction, applied in laser diagnostics of the
technological process parameters for creation of optoelectronics and integrated acousto-optic devices are stated.
Physical features of coherent interaction of laser radiation with nonlinear perturbation of dielectrics and optical
waveguides, methodology of their numerical modeling, and also experimental test results of devices for processing
radio signals are considered. The common physical mechanisms connected with influence of optical polar
vibrations on formation of linear dielectric properties and quadratic nonlinearity in crystals without the inversion
center is found out using the Raman spectroscopy methods. The main physical differences accompanying
occurrence of cubic nonlinearity in amorphous material of a silica glass of optical fibers, in comparison with
modeling nonlinear crystals are analyzed. The original technique of spectroscopic modeling of nonlinear photon -
phonon interaction processes, and also its application results are submitted at the analysis of Raman amplification
of optical radiation in single mode fibers with terahertz frequencies working band. The physical reasons of huge
excess of amplification of a powerful coherent signal above amplification of weak non coherent optical noise in
nominal pumping power mode are established on the basis of direct measurements of amplified spontaneous
emission in the real fiber Raman amplifier. Consequences of a modes concurrence appeared in nonlinear
stimulated Raman process which entail increase in the signal to noise ratio at output of the distributed optical
amplifier in comparison with a case of amplifier absence are analyzed and therefore there is a radical reduction of
noise figure of such amplifier.
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