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Moga guceprariii:
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1. HeninifiHO-onTr4Hi Ta $OTO-e1eKTPUYHi edheKT B HOBUX HAHOKOMIIO3UTAX aHI30TPOITHUX CTEKOJI aJIKaHOATiB-

MeTaJliB 3 HaHiBHpOBiﬂHI/IKOBI/IMI/I Ta ME€TaJIEBMMHY HAHOYAaCTHKaMH

2. Nonlinear-optical and photo-electric effects in new nanocomposites of anisotropic glasses of metal-alkanoates

with semiconductor and metallic nanoparticles

Pedepar:



1. B pucepTauniinii poboTi Briepiie JOCTIiIKeHi CTPYKTYPHI, Ai€JeKTpUYHi, POTOENEKTPUYHI, ONTUYHI Ta HEJIiHINHO-
ONITUYHI BJIACTUBOCTI HAHOKOMIIO3UTIB Ha OCHOBI iOHHUX pigKux Kpucrtaiis (IPK) meTan-ankaHoartis 3
HaniBnposigHukoBumu (CdS, CdSe), metanesumu (Ag, Au) Ta riopuiHUMMU (AP0 /060510HKa) HaHOYacTuHKamu (HY).
Meras-anKaHoaTH MalOThb 3arajbHy CTPYKTYPHY XimiuHy popmysty CnH2n+1(COO)-1kMe+k, e Me - KaTioH meTay.
IPK meTan-anKaHOATiB B TEPMOTPOIHIN CMEKTUYHIN (a3i MOXKYTb BUCTYIIATH SIK HAHOPEAKTOPHU [JIs1 XIMIiYHOrO
cuHrte3y HY pizHoro tumny. TexHosoris ximiuHoro cunTtesy HY 6e3nocepenHbo B Mmatputi IPK cripusie Tomy, 1o
MaTpuld € crabinizaropom HY, 1o npus3BoAuTh 10 3MeHIIeHHs aucrepcii po3mipiB HY. Bnepiie orpumani CEM Ta
TEM 300pa’keHHSI HOBUX HAHOKOMIIO3UTIB. [I[pOBEIEHO CTPYKTYPHY XapaKTepu3allilo HOBUX HAHOKOMIIO3UTIB
MeTas-aJIKaHOAaTiB, BU3Ha4YeHi po3mipu pisHux tuniB HY Ta 3asexxHicTh fucnepcii po3mipis Big tuny HY i pisHOBUAY
MeTaJI-aJIKaHoaTy, 10 YTBOPIOE MATPULII0. BCTaHOBJIEH] BIaCTUBOCTI ONITUYHOTO MOIVIMHAHHS Ta IOr0 MEXaHi3MHU
17151 HAHOKOMIIO3UTIB 3 pisHuMHU Tunamu HY. JlociigkeHi 3a/1€5KHOCTI €/IEKTPUYHUX Ta (POTOEJIEKTPUYHNX
BJIACTUBOCTEM HAHOKOMIIO3UTIB BiJl TEMIIEPATyPH, BCTAHOBJICHI MEXaHI3MU €JIEKTPOIPOBITHOCTI. JJOCIiI>KEHO
BUHMKHEHHS CTPYMYy KOPOTKOTI'O 3aMUKaHHS IIPY OCBITJIEH] 3pa3KiB HAHOKOMIIO3UTIB, OJlep>KaHi XapaKTepUCTUKU
($oToBOsIbTAIYHOrO edeKTy. Bu3HaueHi XxapaKTepUCTUKY IBUAKICHOTO HEJIHIHO-ONTUYHOrO BiATYKY
HAaHOKOMIIO3UTIB IIPM iMITyJIbCHOMY JIa3€PHOMY 30y KE€HHI (HAHOCEKYHJHi iMITyJIbCH), BCTAHOBJIEHI MEXaHi3MU

HEJIiHITHO-ONTUYHOrO BiJI'yKy B HAHOKOMITIO3UTax 3 pisHMMU Tunamu HY.

2. The thesis is devoted to the study of structural, dielectric, photoelectric, optical and nonlinear optical properties
of nanocomposites based on ionic liquid crystals (ILC) of metal-alkanoates with semiconductors (CdS, CdSe), metal
(Ag, Au) and hybrid (core/shell) nanoparticles (NPs). Metal-alkanoates have a general structural chemical formula
CnH2n+1(COO)-1kMe+k, where Me - is the metal cation. ILC metal-alkanoates in the thermotropic smectic phase
can act as nanoreactors for chemical synthesis of different types of NPs. The technology of chemical synthesis of
NPs directly in the matrix of ILC indicates that the matrix as a stabilizer of NPs, resulting in to a small sizes
dispersion of NPs. Scanning electron microscope and transmission electron microscope images of new
nanocomposites were obtained for the first time. The structural characterization of new nanocomposites of metal-
alkanoates has been carried out, the sizes of various types of NPs and their size dispersion have been determined
depending on the type of NPs and the metal alkanoate species that make up the matrix. The properties of optical
absorption and its mechanisms for nanocomposites with various types of NPs are established. The electrical and
photoelectric properties of nanocomposites are investigated as a function of temperature and frequency, and the
mechanisms of electrical conductivity are established. The main type of electrical conductivity in all
nanocomposites with different types of NPs is ionic conductivity, which has an activation character. Anisotropy of
electrical, photoelectric and dielectric characteristics in nanocomposites is revealed, in which charge transfer is
carried out mainly along cation-anion layers of a metal-alkanoate matrix. The short-circuit current in
nanocomposites and the photovoltaic effect are investigated. The characteristics of the high-speed nonlinear-
optical response of nanocomposites during pulsed laser excitation (nanosecond pulses) are determined,
mechanisms of nonlinear-optical response in nanocomposites with various types of NPs are established. The
results obtained in the work are important both in fundamental science and in the application of ILC metal-
alkanoate. They can effectively replace already known elements and devices such as solar cells, optical amplifiers,
virtually unlimited varieties of sensors, etc. Also, new devices can be created on their basis.
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Micue3Haxoa KEeHHSI:
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BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. KoctiokeBuy Cepriil OnekcaHIpoBUY

2. Kostyukevych Serhiy Oleksandrovych
KBasmiikamis: k. ¢.-m. 1., 01.04.10
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