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1. JIiHifiHi Ta HeiHiMHI ONITUYHI BJIACTUBOCTI KOMIIO3UTHUX KepaMiuHuxX MarepiasiB Ha ocHOBI SiC, AIN, i Si3N4

2. Linear and nonlinear optical properties of composite ceramic materials based on SiC, AIN and Si3N4.

Pedepar:

1. Incepraliiio NprUcBsIY€HO KOMIJIEKCHOMY JOCJIiIPKEHHIO CTPYKTYPHO-(a30Boro CKiany JiHiHUX Ta HeJliHIHHNX
ONTUYHUX BJIACTUBOCTEN KEPaMiUHUX KOMIIO3UTHUX MaTepiasiB Ha ocHOBi SiC, AIN i Si3N4. B pe3ynbrarti
€KCIIepUMEHTAJIbHUX JOCiPKEHb B IIMPOKOMY CIIEKTpasbHOMY AianasoHi (0,230 - 25 MKM) OTpHMMaHi 3Ha4€HHS
ONTUYHMX KOHCTAHT: IOKA3HVKIB 3aJIOMJIEHHS Ta IIOTJIMHAHHS, ONITUYHOI IIPOBiAHOCTI. 3a ClIEKTPpaMU ONTUYHOI
IIPOBiIHOCTI BU3Ha4Y€Hi 3HaYeHH 3a00poHeHoi 30HU 17151 KepaMik SiC, AIN i Si3N4. Busnaueni eeKTuBHi 3HaU€HHS
IIMPYHY 3a00POHEHOI 30HM KOMITO3UTHUX KepaMik SiC+AIN, Ta BCTAaHOBJIEHO ii 3aJ1€KHICTb BifJi KOHL€HTpaLLii
HITpUJY aJIIOMiHiI0. AHaJIi3 CIIEKTPATIbHUX 3aJIEXKHOCTEN MOKA3HUKIB 3aJIOMJIEHHS Ta [IOTJIMHAHHS B BUIMMIH i
yabTpadioseTosiil 06s1aCTi Ta 3aCTOCYBaHHS HabIM>KEHHS epeKTUBHOrO cepefoBula (Teopii bpyrmeHa ) no3BoJise
BUSIBUTHU [IPUCYTHICTh CTOPOHHBOI JOMIIIKU - KUCHIO, T4 OLiHUTH MOT0O KiJIbKICTh. [IpuBeneHi pesynbratn
€KCIIepUMEHTAJIbHOTO JOCIiIKEHHS KYTOBUX 3ajleXXHOCTel reHepauii II' npy Bin6UBaHHI BiJ KepamiyHMX

marepiazis SiC, AIN, SiC+AIN i Si3N4. BukoHaHO TeopeTUyYHi po3paxyHKU KyTOBUX 3aJIeXKHOCTe! iHTeHCUuBHOCT [IT



i3 BUKOPUCTAHHSM BiIIOBiJHUX TEOPETUYHUX MOJEJIEHN HEJHINHOI NoJIsIpr3aliii 41 KOXKHOIO TUIlY Kepamiku. [lys
3pas3KiB KapO6igy KPEMHIIO i HITpUAY ajloMiHil0 CTIOCTepiraeTecs Jo6pe sIKiCHE y3rO[KeHHS eKCIIePUMEHTaIbHUX
JIAHUX Ta TEOPETUYHO PO3PAXOBaHUX. SIKiCHE y3ro/sKeHHs KyTOBUX 3ajiexkHocTel reHepauii I npu BigbvBaHHi Bif
HITpUAY KPEMHIIO BKa3ye Ha Te, 0 reHepallist 00yMOBJIeHa KBaAPYIOJIbHOK HEJiHIHO0 MOJISIPU3aLi€elo.

2. Thesis contains results of comprehensive investigations of crystalline and phase structure, linear and nonlinear
optical properties of composite ceramic materials based on SiC, AIN, and Si3N4. The linear optical properties
(refractive and extinction index, optical conductivity) were determined in wide spectral range (0,230 - 25). The
values of the energy gap for SiC, AIN, and Si3N4 ceramics were calculated using optical conductivity data. The
effective values of the energy gap for composite SiC+AIN ceramics were estimated, the dependence on AIN
concentration were determined. The analysis of linear optical properties by Bruggman effective-medium
approximation allows estimating an influence of admixtures on the phase composition and optical properties of
the composite ceramics. It has been shown that, by analyzing the dispersion of the refractive index in the effective
medium approximation, it is possible to estimate the amount of oxygen in the Si3N4-based ceramics. The
experimental and theoretical investigation of surface second harmonic generation in reflection from SiC, AIN
SiC+20%AIN, SiC+50%AIN and Si3N4 are presented. The angular dependences of second harmonic generation are
in good quality agreement with observations on SiC, AIN. The comparisons of experimental and theoretical second
harmonic generation data for composite ceramics SiC+20%AIN, SiC+50%AIN show as quantitative as well as
qualitative disagreement. The disagreement points at the necessity of improving the theoretical model of the
composite ceramic nonlinear polarization. The good quality agreement between experimental and theoretically
calculated data of surface second harmonic generation in reflection from silicone nitride shows that second
harmonic generation was caused by electric-quadrupole nonlinear polarization.
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