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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi CleliaJai30BaHOI BYEHOI pazu). [126.001.31
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.19

Tema gucepranii:

1. OnTuyHi B1aCTUBOCTI HAMIBIPOBIZHUKOBUX Ta METAIIYHUX YACTUHOK Y ITOJIMEPHUX MAaTPULSX

2. Optical properties of semiconductor and metal particles imbedded in polymer matrix

Pedepar:

1. V po6oTi onucaHo BIJIMB XapaKTEPUCTUK HAHOYACTUHOK Ta MATPUIIi HAa ONITUYHI BaCTUBOCTI HAHOKOMITO3UTHUX
cucrem JIj1s 1bOro po3po6yIeHO TEOPETUYHUI METO, 0OPaXyHKYy CIIEKTPIB I1OIJIMHAHHS HAHOKOMIIO3UTIB Ha OCHOBI
Teopii JI0KaIbHOTO MMOJIs, 10 BKJIIOYAE B cebe OJIHOYaCHE BPaxXyBaHHS TaKUX IMapaMeTpiB 1K (opma YaCTHHOK,
posmozin 3a popmoro, po3Iofis YJaCTUHOK Y ILIiBL, BIIJIMB OO0JIOHKY BKJIIOYEHB Ta CepeloBUllia. Y MifTBepIyKeHHs
[IpUNyIIEHb, 3p00JIEHUX TEOPETUYHO, Ta [JIs1 3aCTOCYBaHHS OTPUMAaHUX PE3YJIbTaTiB MOIE€/II0OBAaHHS IIPOBOJUIIUCH
€KCIIepUMEHTAJIbHI JOCiI)KeHHSI ONITUYHUX BJIACTUBOCTEN HAHOKOMIIO3UTIB. [IpOBEeeHO eKCliepuMeHTabHi Ta
TEOPEeTUYHi JOCIIiIKeHHS 3a7Ie)KHOCTI OIITUYHHUX BJIACTUBOCTEH Bif, GOPMU YACTUHOK JJIs1 BUIIAAKY CYCIIeH3iN
yacTuHOK CdS i3 HAaHOKpUCTaliTaMU pi3HOI PopMU Ta po3Mipy. BUsiBlI€HO CTPYKTYPHY Pi3HUIIO y CIIEKTPax [Jisl
YaCTUHOK Pi3HOi (pOpMHU Ta Pi3HOTO CIiBBiIHOLIEHHS JIiHITHUX PO3MipiB. TEOPETUYHO Ta €KCIIEPUMEHTAJIbHO
[IPOAHAIi30BaHO BILJIMB OOG0JIOHKY Ha CIIEKTP MOTJIMHAHHS YAaCTUHOK JiOKCUAY TUTaHy. BUsIBJIEHO CUHIl 3CYB 115

KOMIIO3UTY i3 BMiCTOMYaCTHHOK, BKPUTUX CPiOHOI0 0O0JIOHKOO. 361/1blIeHHS iHTEHCUBHOCTI CIIEKTPY ITOTJIMHAHHS



CIIOCTepiraeTbcs Npu JoaBaHHI 0 KOMIIO3UTY MifHOI 060JI0HKU. [JOCTIiIPKeHO ClIeKTpy MOTJIMHAHHS Ta
JIIOMiHeCIeH1lii HaMiBIPOBiIHUKOBUX Ta METAJIIYHUX YACTUHOK, IOMIIIEHUX Y NOJIIMEPHY MaTpuULl0. BugasiaeHo
3aJI€KHICTDb CIIEKTPIB ITOTJIMHAHHY Ta JIIOMIHECLIEHIII] BiJl XapaKTEPUCTUK YaCTUHOK, PO3IIOiNy YACTUHOK Y IJIiBLi Ta
B3a€MO/Ii€I0 BKJIIOUEHD i3 CEpEeOBUILEM Ta IMiTKIANVHKOK. BUBUEHO 3MiHU ONITMYHUX BJIACTUBOCTEN IIPU Pi3HIN
CTPYKTYpi HAHOKOMIIO3UTIB 4YaCTUHOK 30J10Ta, CdS Ta ZnS nomimeHux y nosimepHy marpuio. [lokazaHo
MO>XUJIMBICTb aHaJIi3y 0COBIMBOCTEN CTPYKTYPY KOMIIO3UTY 32 IOIIOMOTOI0 ONITUYHUX CIIEKTPiB. MeTos
3aCTOCOBAHMI /11 BUSIBJIEHHS OCOOJIMBOCTEN HAHOKOMITO3UTHUX IIJ1iBOK, BUPOIIEHUX METOJLOM BaKyyMHOTO

HaIINnJICHHA.

2. Study of optical properties of thin nanocomposite films is a powerful tool for understanding physical properties
and spatial structure of the material. Modelling of the optical properties of nanocomposite films is usually done
within the frame of the effective medium theory. The dependence of absorption profiles on its concentration and
shape was analyzed. It was established that as concentration as shape of inclusions strongly define absorption
processes in the films. Thus, varying of particles shape from oblate to prolate ellipsoids leads to deformation and
red shift of absorption profile. The model for calculation of optical properties of nanocomposite thin films with
inhomogeneous distribution of inclusions along thickness of the film was proposed. The comparison of these
experimental and theoretical absorption spectra allows us to make some conclusions about concentration, shape
of the particles and shape distribution of the inclusions. The experimental spectra of the photoluminescence were
measured during the process of sedimentation in the CdS nanocomposite powder. The modification of
luminescence spectra detected during sedimentation time is associated with changing the dimension and shape
distributions of CdS suspension. The optical properties of CdS particles with different shape are compared. The
particles, characterized as spherical and rectangular, were made by sedimentation and catalytic method. Obtained
particles were investigated with the help of transmission microscopy, PL technique and theoretical modelling. The
calculated luminescence profiles were defined by the shape distribution of the particles in the suspension.
Supposing that the three kind of the parallelepipedal (cube-like, plate-like and stick-like) and ellipsoidal (spherical,
oblate and prolate ellipsoids) particles are presented in the suspension, we compare the calculated and
experimentally obtained luminescence profiles. This comparison given us the relative parts of the particles
concentration of different shapes. As a result we obtained that the suspension obtained with chemical synthesis
method mainly consists of spherical. Such way proposes the approach which allows us to determine the
parameters of nano-composite film which can not be measured directly. The films obtained by vacuum deposition
method were characterized by different shape and dimensions of the inclusion particles. Absorption spectra of the
films were measured in situ. Absorption properties of inclusions were analyzing taking into account focal field
interaction. The absorption profiles calculated in the frame of the model were compared with absorption profiles
measured experimentally. This comparing gives possibility to conclude about concentration, shapes and shape
distribution of the inclusion particles. It was established that in the case of thin films with low concentration (21 %
Au sample) of inclusions the shape of inclusions is mainly sphere. When the film becomes thicker and inclusions
concentration increases, the shape of inclusions becomes mainlya prolate ellipsoid. Luminescence pectra of ZnS
particles have been analysed in different dielectric matrixes and without matrix. Researches of composites with
different concentration of semi-conductor inclusions were carried out. Increasing of luminescence for the
nanocomposite sample ZnS / Teflon is about 1,5-2, in comparison with pure ZnS. It is possible to explain it as
follows, energy, which can collects in the Teflon matrix, can pass into nanoparticles and participate in the
luminescence process. Also, it is necessary to consider concentration clearing of the radiation. The form and the
sizes of particles also influence a spectrum. Key words: optical spectroscopy, photoluminescence, effective
susceptibility, nanocomposite films, semiconductor nanoparticles.
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