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Abstract

In the presented thesis are discussed such actual and topical issues of the modern
nanoscience and nanotechnology, as an investigation of optical-thermal and optical-optical
transformations in polymer and liquid crystal nanocomposites doped with noble metals
(silver and gold) nanoparticles. Accordingly, the thesis discusses two strategic issues:

1. Were prepared and investigated the polymer nanocomposites dispersed with silver
nanoparticles and thermochromic dyes. In these nanocomposites, silver nanoparticles are
distributed homogeneously in such a way to avoid their clustering. It is shown that such
kind of nanocomposites act as a thermochromic substance that has such distinctive
parameters as the smooth and continuous tuning of the absorption and luminescence bands
in a wide range of optical spectrum controlled by temperature. Upon exposure to light was
investigated the optical-thermal transitions when the frequency of the operating light
coincides with the frequencies of surface plasmon electrons of silver nanoparticles. Was
shown the distribution of thermal fields at the nano and micro scales as a result of optical-
thermal transformations.

2. Were prepared liquid crystalline nanocomposites, doped with gold nanoparticles and were
investigated their physical parameters. Unlike to the previously known experiments, as the
host did not occur.

The results of the works performed in the thesis can find its application in the
following areas: Manufacture of the nanostructured substances and devices based on the new
generation of photon crystals, thermodynamic luminescence displays and thermo-optical
printers, fabrication of safe thermo chromic wears. Devices for the visualization of
temperature distribution at micro-and nano scales, liquid crystal semiconductors, new types
of solar elements with increased photo-optical characteristics, new generation of reflective
displays, nano scale quantum information storages, thermally controlled optical filters, smart
windows and infrared image converters. In medicine: amplification of the fluorescent
emission in biological tissues in the visible and infrared ranges of the spectrum and the
possibilities of using in photo-thermal therapy.
matrix is [Jused cholesteric liquid crystal whose selective reflection peaks are located in the
visible range of the optical spectrum and was carried out their continuous tuning. Based on
the developed innovative method, in cholesterol liquid crystal structures was doped an
extremely large number of gold nanoparticles so that, the aggregation (clustering) of gold

nanoparticles
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o MMM LOMYOIO 3obgli3gbEomo oL3MYgdoLs s MYHIM—

33039600 3606E9M900L ©sTDsIds.

o 9MHIMSE FoOMZIPOO o EHMIOOL S 3330560 BsbXMGdOL Fomdmgds.

e 259mbsbmengdol 06x®msfomgwo gotmsd]dbgergdo.

e b0 M3MdOL ABOL 9egIgbEHJdo s 96xMA00L oRMM39d0L LolEgdgdo.

*  256M99mboA0 MBIRODBM, MYMTNIOHMINMEO FSBLIEIOL ITDIYdS.

e Jd9o330bs80: dOME MO Jumgowgddo LomdMU 3obsffoegdols
309995 0H309.

e 10dLO3bMEO MXMYIIOOL MYOHTIMMIEH0IMNOO IOl FMEIOMYDS.

* 39345060 b3BMbsFows39000 3MmbEOMEOMGBI©0 JugdBHOMHMYsdBHOMIOXMDS
(65b93561259BH M0 Mb35000 3MOLEHWYdO).

o 5HOEO BHoMdOL 53MY3530 OL3WYgdO.

* 3Oy M900, sboso 15mdOL 3D-0560 BmEHM™bMGO 300LEsWwgdo.
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