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ABSTRACT: One of the approaches to the shape analysis of the extracted segmenton 2-D segmented digital
image is based on its description by the points of the closed contour surrounding the segment. In simple case,
the shape contour can be described by a finite set of its boundary points, for example, a sequence of the
coordinates of the contour pixels. At the same time, the larger the number of points the more accurate is the
contour description. But this requires a high computational cost for further process of the shape analysis.
Therefore, it is very important to obtain a more accurate restoration of the original digital closed contour for
the current number of pixels on the contour than using the Whittaker-Kotelnikov-Shannon interpolation
formula. In this paper we use the generalized interpolation formula (Piranashvili formula) for solution of the
task.
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1. ABSTRACT:Peculiarities of the magnetosonic waves in weakly-ionized ionospheric E-region with
randomly varying spatial-temporal turbulent plasma parameters are considered. Statistical characteristics:
variances of both the directional fluctuations causing curvature of the phase surface and frequency
fluctuations leading to the broadening of the temporal power spectrum of scattered magnetosonic waves
are investigated analytically and numerically. Energy exchange between fast and slow magnetosonic
waves, and turbulent plasma is analyzed on the bases of the stochastic transport equation using the ray (-
optics) approximation. Experimental data have been used in numerical calculations for the anisotropic
Gaussian correlation function of the density fluctuations. It is shown that the energy balance between
magnetosonic wave-nonstationary medium is different in the direction of the wave propagation and
perpendicular plane leading to the compression and stretching of the ray tubes.

2. ABSTRACT: The dispersion equation has been obtained describing propagation of very slow and long-
period MHD waves in the ionospheric E-region. Statistical characteristics of the low-frequency MHD
waves propagating in weakly ionized plasma are obtained for arbitrary correlation function of the particles
density fluctuations. Energy exchange between “fast” and “slow” Alfven waves and the turbulent plasma

flow is analyzed in the ray (optics) approximation using the stochastic eikonal equation. Correlation
function of the phase fluctuations and the broadening of the temporal spectrum of scattered Alfven wave
are calculated numerically for the anisotropic correlation function using the experimental data.
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1) Statistical characteristics of the Alfvén waves propagating in the turbulent plasma flow and energy exchange
between wave and nonstationary medium are obtained for the arbitrary correlation function of the density
fluctuations in the ray (optics) approximation. Characteristic frequencies of the temporal pulsations of plasma
irregularities leading to the broadening of the temporal spectrum of scattered Alfven wave in the plasma flow
are calculated using the experimental data.

2) One of the approaches to the shape analysis of the extracted segmenton 2-D segmented digital image is
based on its description by the points of the closed contour surrounding the segment. In simple case, the shape
contour can be described by a finite set of its boundary points, for example, a sequence of the coordinates of the
contour pixels. At the same time, the larger the number of points the more accurate is the contour description.
But this requires a high computational cost for further process of the shape analysis. Therefore, it is very
important to obtain a more accurate restoration of the original digital closed contour for the current number of
pixels on the contour than using the Whittaker-Kotelnikov-Shannon interpolation formula. In this paper we use
the generalized interpolation formula (Piranashvili formula) for solution of the task.
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Be11 pa3paboTaH HOBBIHM MOAXOX K MPoOIEeMMe HCKYyCCTBEHHOTO MHTe/UIeKTa. OH OCHOBAH Ha MCIIOIb30BAaHUH
NPEUTOKCHHOW THUMOTe3sl O 0a30BOM oOmeparope HWHAYKTHBHON JIOTMKH WIPUMEHEHHH Mpoleccopa
MHIYKTHBHOTO BBIBOJIa B T'HOPHIHBIX HHTEIUICKTYyalbHBIX cHcTeMmax. HOBBIM MOAX0[ MO3BOJHUT CO3JaBaTh
CHCTEMBI HMCKYyCCTBEHHOTO HHTEIUIEKTAa HOBOTO IIOKOJICHHS M HPHONM3UTH HCKYCCTBEHHBIH HHTEIUIEKT K
ecrecctBeHHOMY. C HCIOJB30BAaHMEM HOBOTO IOAXOAa pPa3pabaThIBAIOTCS OCHOBBI TEOPUH CEMAaHTHUECKON
UHQOPMALIUH.

The new approach to an artificial intellect problem has been developed. It is based on use of hypothesis about
the basic operator of inductive logic and application of the processor of an inductive conclusion in hybrid
intellectual systems. The new approach will allow to create systems of an artificial intellect of new generation
and will allow to approach an artificial intellect to the natural. With use of the new approach the bases of the
theory of the semantic information are developed.
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Pazpaborana koHIenIwsi poOOTHYECKOW CUCTEMBI BHIOOPOYHOTO cOOpa YaitHOTO JucTa. Pa3paboTana Takxke
COTBETCTBYIOIIAs HCCIIKIOBATENHLCKO-IEMOHCTPAIIMOHHAS IMUTAIIMOHHAS MporpammMa. Pa3pabotan u mocTpoeH
MPOTOTHUI CHCTEMBI. J{J1s 3apsAIKu aKKyMYJISITOPOB ITUTAHHSI CHCTEMBI B YCIOBHAX IJIAHTALIMK pHoOpeTeHa
COJIHEYHAS ANEKTPOCTAHIHSL.

The concept of robotic system of selective gathering of tea leaf is developed. The corresponding research and
demonstration imitating program is developed also. The prototype of system is developed and constructed. For
charge of accumulators of system the solar power station is got.
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Bb1 pa3paboraH, MOCTPOEH U MCIBITaH FeHEPATOp KOMAH/, TIPeIHA3HAUYCHHBIN [UIsl YIIPABICHUS JCHCTBUIMH
nenbpuHa.

The generator of commands intended for management by actions of a dolphin has been developed, constructed
and tested.
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In article the new approach to a problem of an artificial intellect is considered: it is based on a hypothesis
about the base operation of inductive logic and on application of the processor of an inductive inference in
hybrid intellectual systems, that will create a perspective of rapproachement of an artificial intellect with
natural intellect and create a basis for researches of artificial intellectual systems of new generation.
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One of the approaches to the shape analysis of the extracted segmenton 2-D segmented digital image is based
on its description by the points of the closed contour surrounding the segment. In simple case, the shape
contour can be described by a finite set of its boundary points, for example, a sequence of the coordinates of
the contour pixels. At the same time, the larger the number of points the more accurate is the contour
description. But this requires a high computational cost for further process of the shape analysis. Therefore, it
is very important to obtain a more accurate restoration of the original digital closed contour for the current
number of pixels on the contour than using the Whittaker-Kotelnikov-Shannon interpolation formula. In this
paper we use the generalized interpolation formula (Piranashvili formula) for solution of the task.
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JIOCTHKEHHS ONITUMAJILHOTO coramieHus. B OCHOBY pCIICHUA HpOGHCMBI JIETJIA METOAbI IMHEHHOE
KOAWPOBAHUC-ACKOAUPOBAHNUEC U MATCMATUUCCKUC MOACIIN TUIIA ITAYTUHBI KOHIOHKTYPBI pbIHKAa OAHOI'0 TOBApa.

In the report the problem of settlement of the conflict between the parties is considered by a consensus and
achievement of the optimum agreement. In a basis of the decision of a problem methods linear coding -
decoding and mathematical models such as a web of market condition of one goods have lain.
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One of the approaches to the shape analysis of the extracted segmenton 2-D segmented digital image is based
on its description by the points of the closed contour surrounding the segment. In simple case, the shape
contour can be described by a finite set of its boundary points, for example, a sequence of the coordinates of the
contour pixels. At the same time, the larger the number of points the more accurate is the contour description.
But this requires a high computational cost for further process of the shape analysis. Therefore, it is very
important to obtain a more accurate restoration of the original digital closed contour for the current number of
pixels on the contour than using the Whittaker-Kotelnikov-Shannon interpolation formula. In this paper we use
the generalized interpolation formula (Piranashvili formula) for solution of the task.
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1) Vapor-Solid growth of InP and Ga»O; based composite nanowires.

InP/Gay03 core/shell nanowires were produced on the Si substrate at 400 °C. The solid, single
crystaline InP and Ga were used as source materials. They were sublimated in the hydrazine vapor
providing the formation of core/shell nanowires on the substrate. XRD and transmission electron
microscopy study revealed that the core was consisting of wurtzite type InP while the shell had the
amorphous structure. The observed minimum diameter of nanowires was 14 nm, while the maximum
length was about tens of micrometers. The growth mechanism was proposed for the formation of
core/shell nanowires. It was suggested, that the spontaneous heterogeneous interaction of volatile
precursors on the surface of Si substrate caused the segregation of Ga,03 and InP phases. The analysis
of Gibbs free energy of corresponding reactions also confirmed the spontaneous nature of phase
segregation. It was established that the growth temperature was sufficient to crystallize the InP core,
while it was still low for the crystallization of Ga,0s.

2. Growth mechanism and morphology of germanium nitride nanowires.

The single crystalline germanium nitride nanowires were grown simultaneously on the crystalline Ge
surface and crystalline Si substrate located at 2-3 mm above the Ge. The growth temperature was in the
range of 500-560°C and it proceeded in the hydrazine vapor at the pressure of 10 Torr. It was established
that on both surfaces the nanowires were growing through the Vapor-Liquid-Solid method and the molten
Ge droplet served as the catalyst for the growth of Ge;N4 nanowires. The tapering was observed in
nanowires grown on both substrates. However, the direction of taper was different for nanowires grown on
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Ge and Si. Detailed analysis of the growth process revealed, that the difference in the taper was caused by
the time dependence of volatile GeO molecule fluxes. At the initial stage of nanowire growth, when the
temperature was relatively low, the flux was directed towards the Ge substrate providing the VLS growth
process. However, at elevated temperatures the flux was redirected to the Si substrate that has lower
temperature in comparison with Ge. The increased GeO flux caused the intense formation of Ge and
enlargement of Ge catalyst tip. As a result the nanowire diameter was also increasing towards the catalyst
tip. It was also found, that a part of GeO molecules were reduced to pure Ge by hydrogen and other
hydrazine decomposition products. The reduced Ge was forming the chain-like structures on the surface of]

Si substrate.
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International Conference NANO-
2014 Thilisi, Georgia (November
20-24,2014).

2 | D.Jishiashvili,
Z.Shiolashvili,

Synthesis of Nanowire Networks
for Chemical Gas Sensor

Nuclear Radiation Nanosensors
and Nanosensory Systems.

N.Makhatadze Applications. linternational Conference “Tbilisi-
A JiShiaShVili,{/. spring-2014” (March 5-9, 2014).
Gobronidze, L Kiria The NATO Science for Peace and
Security Programme
3 |Sh.Kekutia, V.Mikelashvili, 1) ANEW METHOD OF 3rd International Conference
J Markhulia, L.Saneblidze, PREPARATION OF “Nanotechnologies”
R.Tatarashvili, D.Daraselia, SUPERPARAMAGNETIC NANO —-2014
D.Japaridze NANOPARTICLES October 20 — 24, 2014, Thilisi,
2) THE EFFECT OF Georgia, http://www.nano2014.gt
ELECTROHYDRAULIC u.ge/
DISCHARGE FOR HIGH
DISPERSIVE MAGNETIC

NANOFLUID SYNTHESIS

doblgbgooms sbm@sogdo

29




L. dmblgbgdymo  ogm  Jmbszgdgdo  obpoydol  gmbgowol  bogydgzgebyg  dgddboan
bobmdogmyagddo aygmols s ao@bols hsdmyseodgdols dgdobobdgdo. smdmhbes, M3 yo@lols
Fom3mJdbs bo®Eogmegds goboms Ldobmpsmyg®o ©sdmols dgmmom.

2. dyJdbogno ogem s0@0l Lgblm@o bobmdsgmyems doboby. 2o0dmEEsd osEsLEY@S, ™I
LgbLem®L dgydemos sdosgol ©gAgdBoMgds ppm wmbgby.

3. Fluids containing Magnetic nanoparticles represent the colloidal dispersion of magnetic materials
(ferromagnets: magnetite, ferrite) with particle size of five to several tens of nanometers which are stabilized
into polar (water or alcohol) or nonpolar (hydrocarbons and silicones) environment through surfactants or
polymers (surface active substances). Principle of stability in colloidal systems is provided by interaction
between particles together with Brownian motion, which compensates gravitation (the Brownian motion must
overcome coprecipitationvelosity), according to this the nanoparticles(which volume fraction is no more than
25 % in liquid) are at the equilibrium state.

According to this, for synthesis of magnetic liquid it is necessary to solve some problems: First of all it is
necessary to gain magnetic particles with size no more than 8-15 nanometers and to cover the particles of
dispersive phase by the stabilizer molecules, which must prevent the agglomeration of particles and at the same
time provide formation of steady colloid system of one-domain magnetic particles, dispersed in a liquid-
carrier.chemical deposition, by general point of view, don’t gives finely divided (<10 nm) homogenous
dispersion, because in the liquid medium there are some micro and >10nm sized nanoparticles, some chemical
radicals and conjugates represented.
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2) Hydrogen detection becomes, generally, an actual problem as “H-technologies” are widely
presented in the different areas of industry. On following these tendencies we have made an attempt to
consider possibilities of investigation of switchable magnetic properties of hydrogen-containing dilute
paramagnetic metal alloys, on using information obtained in previous considerations of metal hydrides
and of localized magnetic moments in metal alloys.
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1) The aim of the present work is a spectroscopic and thermodynamic study of DNA catalytic properties in
the following processes: a) redox; b) formation of interstrand crosslinks; c¢) performing of photodynamic
effects; d) nanoscale resonance radiationless electron excitation energy transfer. The most attention is paid
to the latter, as it is truly nanoscale method in its origin. The nanoscale method of laser-induced
fluorescence resonance energy transfer (FRET) to donor (acridine orange)-acceptor (ethidium bromide)
intercalator pair for quantitative and qualitative study of stability quality DNA double helix in solution in
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real time is used. The FRET method allows to estimate the concentration of double helix areas with high
quality stability applicable for intercalation in DNA after it is subjected to stress effect. It gives the
opportunity to compare various types of DNAs with 1) different origins; 2) various degrees of damage; 3)
being in various functional states. An alternative model and mechanisms of photodynamic effect on DNA
in solutions are proposed. They are based on photoenergy degradation in solutions. The energy activates
electrolytic dissociation of water molecules on H;O" and OH™ and acts as a catalyst for hydrolyze reactions
of phosphordiester and glycoside linkages.

2) Objectives: Fluorescence spectroscopy which can be used for optical tissue diagnosis of tumor
pathology deserves special interest. The purpose of the work was to study blood plasma and tumor tissue
of men with different forms of prostate tumors by using laser induced fluorescence. Blood plasma and
tumor tissue of the patients with benign hyperplasia of the prostate (BHP), BHP with inflammation, BHP
with high grade PIN (BHP with HGPIN) and adenocarcinoma of prostate (CaP) have been studied.
Results: In case of blood plasma fluorescence, intensity of the plasma proteins corresponding peak (340 -
360 nm) was increasing in the following manner: control group — BHP — BHP with HGPIN — CaP.
The intensity of the nicotinamide coenzymes correspond peak (440 - 460 nm) was increased in case of
BHP with HGPIN and CaP patients, but decreased in case of BHP,compared to control. In case of tumor
tissue, the changes of the collagen peak (390 - 400 nm) intensity have been revealed in all cases of
prostate tumor tissues. These alterations point to altered collagen biosynthesis levels in different tumor
tissues, that reflects the structural changes and characteristics of malignant transformation. Also the
changes of the nicotinamide coenzymes peak (440 - 460 nm) intensity in all spectra of tumor tissues were
observed. The highest intensity of the peak was observed in the spectra of BHP with HGPIN and in
prostate cancer tissue. Conclusions: Alterations of the coenzymes peak intensities perfectly reflect and are
in accordance with the specific energy metabolism of prostate epithelial cells. Normalization of
fluorescent spectra from different forms of prostate tumor tissues has shown that, each form has typical
spectral shape and ratio of fluorescence peaks intensities.

3) (Bi,Pb)-2223 HTSs doped with lead borate Pb(BO.), were prepared by the heat treatment of precursors
in an alumina crucible. The incorporation of lead borate into (Bi,Pb)-2223 system accelerates the
formation of high-T. phase and leads to the increase in transport critical current density compared to the
lead borate-free reference sample. Presented results show that the Pb(BO), doping not only eliminates the
time-consuming sintering process of 2223 precursor powder but also allows to synthesize large amounts
of nearly single phase (Bi,Pb)-2223 material by using alumina crucibles.

4) (Bi,Pb)-2223 HTSs were synthesized from nominally pure (reference) and BN-added precursors by
the solid state reaction method using alumina crucibles. The influence of boron nitride addition on the
phase formation kinetics and transport properties of (Bi,Pb)-2223 HTSs was studied using X-ray
diffraction (XRD), resistivity and critical current density measurements. BN-added compounds reveal a
significant enhancement in both the high-T. 2223 phase formation and critical current density compared to
the reference specimen.

5) The work is dedicated to a study of anisotropy photoinduction during the light-stimulated molecular
aggregations in organic compounds. The case of gelatin or polyvinyl films saturated by azo dyes is
considered. By using the video and spectral techniques, the time-formation picture of optical image is
studied. It is shown that in this case the image is formed in a similar way as in silver emulsions in the
process of photographing — "with the grain distribution".
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1) The aim of the present work is spectroscopic and thermodynamic study of DNA catalytic properties in the
following processes: a) redox; b) formation of inter—strand cross-links; ¢) performing of photodynamic effects;
d) nanoscale resonance radiationless electron excitation energy transfer. The most attention is paid to the latter,
as truly nanoscale method in its origin. The nanoscale method of laser induced fluorescence resonance energy
transfer (FRET) to donor (acridine orange) - acceptor (ethidium bromide) intercalator pair for quantitative and
qualitative study of stability quality DNA double helix in solution in real time is offered.

FRET method allows to estimate the concentration of double helix areas with high quality stability applicable
for intercalation in DNA after it was subjected to stress effect. It gives the opportunity to compare various types
of DNAs with 1) different origin; 2) various damage degrees; 3) being in various functional state.

Alternative model and mechanisms of photodynamic effect on DNA in solutions are proposed. They are based
on photoenergy degradation in solutions. The energy activates electrolytic dissociation of water molecules on
Hs0" and OH  and acts as a catalyst for hydrolyse reactions of phosphordiester and glycoside linkages.

2) Soft ions in particular Cu*, Ag*, Pt™, Hg"" ions are able to form the so-called inter-strand crosslinks in
DNA. Let’s consider the process on the example of Ag". First, silver ions are adsorbed on DNA major groove
(N7G or chelate complex N7G and O¢G). At small silver ion concentration on DNA does not cause ejection of
AO and EB. On the other hand, silver ions at interaction with DNA induce double proton transfer in GC pair
[1]. Chelate complex with silver ions makes it easy to unfold DNA double helix with wrong Watson-Crick GC
pair. The work presents electron configuration of GC atom pairs taking part in H-bonds before and after DPT.
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In the last process Guanine’s atom Og is in enol form, Nitrogen atom N;G is in pyridine state and N3C in
pyrole state. After unfolding of double helix in neutral water solution N3C atom cannot keep enol state in a long
time and it should transfer into its usual pyridine state. At the same time silver ions can with definite possibility
attack nitrogen atoms NG still existing in pyridine state. During the following folding of double helix inter-
cross link formation between N;G* and N;C takes place. This way the process of inter-cross link formation can
be considered as such a simple process as: 1. Silver ion adsorption on DNA (N7G) and double proton transfer of]
GC pair with the life-time 1, 2. Unfolding of double helix, formation of N;G* - Ag* binding, HN3C transfer to
NsC and formation of link between N;G*-Ag+ -N3C. Total time of the process is 12, 3. DNA folding with
formation of stereoscopically distorted double helix with inter-cross links (t3). So, in the case of DNA
compound absorption process of inter-cross link formation can be reduced to a multi-stage adsorption process
consisting of several simple adsorption processes named above with the total time of t;+12+13.

* rare tautomeric form of bases

[1] Bregadze V.G., Khutsishvili I.G., Chkhaberidze J.G., Sologashvili K., DNA as a Mediator for Proton,
Electron and Energy Transfer Induced by Metal lons, Inorganica Chimica Acta, 2002, V. 339, 145-159.

3) The goal of the present research is development and application of laser induced fluorescence excitation
energy transfer method to donor-acceptor intercalator pair for quantitative and qualitative study of stability
quality DNA double helix in solution, in real time. The approach is based on the example of acridine orange
molecule (donor) and ethidium bromide (acceptor) intercalated in DNA.

Fluorescence resonance energy transfer (FRET) radii were experimentally estimated in background electrolyte
solution (0.01 M NaNOQO3) and proved to be 3.9 £ 0.3 nm and the data are in satisfactory agreement with the
theoretically calculated value Ro = 3.5+ 0.3 nm.

Concentration of DNA sites, exposed to Cu(Il), Cu(l), Ag(I) ions, AgNPs and temperature, which are
applicable for intercalation, were estimated in relative units.

FRET method allows to estimate the concentration of double helix areas with high quality stability applicable
for intercalation in DNA after it was subjected to stress effect. It gives the opportunity to compare DNAs of 1)
different origin; 2) with various damage degrees; 3) being in various functional state.

4) Absorption spectra of AgNPs and of the following complexes DNA-AgNOs—AgNPs, DNA-AgNOs—
AgNPs—AA are presented. It can be seen that AA reduced silver ions in ternary complex DNA-AgNO;—
AgNPs. Thus, AgNPs activate the process of quick reduction of Ag" ions to silver atoms. Analyzing absorption
spectra we can draw the following conclusions — 1) Ag” ions interfere in H;O" ion mobility and prevent
oxidation of AgNPs and, 2) AgNPs in their turn activate the process of Ag” ions reduction in the presence of
AA. AgNPs absorption spectra shift to red side (6-7nm) and significant increase of absorption spectra intensity
undoubtedly point out the increase of AgNPs size in the complex with DNA. It should be underlined that
without DNA nothing happens to AgNPs in water solution.

Besides, silver-encapsulated PAMAM dendrimers which are stable nano-size complexes easily saluted in water
and lipids, were created and investigated by spectroscopic and thermodynamic methods. They have strong
absorption in active spectral areas used in phototherapy and bionanophotonics.
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The effect of lead borate Pb(BO>), addition on the phase formation and superconducting properties of (Bi,Pb)-
2223 HTS has been studied. Samples were prepared by the standard solid state processing. X-ray diffraction,
resistivity and critical current density measurements were performed on the un-doped and Pb(BO»),-doped
(B1,Pb)-2223 compounds. The dominance of the low-T.2212 phase over the high-T. 2223 phase was observed
in the un-doped sample. With the increasing of doping level, the 2223 phase is significantly enhanced and its
increase is associated with the decrease of the 2212 phase. Although, the weak peaks of the very low-T,2201
phase appear at doping level of 0.3 wt% B and are intensified with increasing a boron content. The (Bi,Pb)-
2223 sample with boron additive reveals significant enhancement of both zero resistivity temperature and
critical current density compared to the un-doped sample. Obtained results could enable us to develop an
accelerated and energy efficient method for producing a high purity (Bi,Pb)-2223 superconducting materials by
proper amount of Pb(BO:), doping.
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1 |I.Chaganava, Vector photochromism| Vol. 39, No.13 USA pp- 3841-3844
G. Kakauridze, in polarization- (2014) The Optical
B. Kilosanidze, sensitive materials. Society of America
Yu. Mshvenieradze Optics Letters
Sbm@o00

The phenomenon of vector photochromism was observed in some high-efficient polarization-sensitive
materials depending on the radiant exposure of the inducing linearly polarized actinic light. The
phenomenon has the purely vector nature because the absorption of the irradiated and unirradiated areas of]
the material is practically identical when we use unpolarized probing light. However, an essential change
in the absorption spectrum was observed under probing the sample by linearly polarized nonactinic light
when it passes through an analyzer and this change depends on the value of radiant exposure. The kinetics
of the photoanisotropy induced by linearly polarized actinic light at 457 nm was studied in case of]
wavelengths of 532 nm and 635 nm of the probing beam. The noticeable difference in absorbance was
observed with increase in radiant exposure from 60 J/cm? up to 250 J/cm? for the used wavelengths of the
probing beam. The experimental results obtained in polarization-sensitive material based on the
Ammonium salt of the azodye Mordant pure yellow in a gelatin matrix are presented. The dependence of]
the effective anisotropy on the material thickness has been investigated. The mechanism of the
phenomenon is discussed. The observed effect can be used for creating dynamic polarization spectral
filters controlled by light and the spectrally selective dynamic polarization holographic gratings.

2 |I. Chaganava, Light-controlled vector Vol. 9137 USA. 8
G. Kakauridze, polyphotochromism. 9137-38 SPIE (The
B. Kilosanidze, International
Yu. Mshvenieradze |Proc. of SPIE, Organic Society for Optics
Photonics VL. and Photonics)

Editor(s): Barry P.
Rand; Chihaya Adachi,
David Cheyns; Volker

van Elsbergen

Sbm@oz00

Phenomenon of vector polyphotochromism was observed in some high-efficient polarization-sensitive
materials dependent on the radiant exposure when material was illuminated with linearly polarized actinic
light. The phenomenon has purely vector nature, since under probing by unpolarized light, the
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transmission spectra of the irradiated and unirradiated area of the material are practically identical.
However, an essential change in the transmission spectrum of the material was observed by placing the
irradiated area between crossed polarizers when the orientation of the axis of induced anisotropy was of|
45 degrees relative to the axes of the polarizers. The dispersion of photoanisotropy was studied at different
exposure values. Kinetic curves of the photoanisotropy were obtained for wavelength of 532 nm and 635
nm of probing beam for different values of exposure (30, 60 and 250 J/cm?) with linearly polarized actinic
light (457 nm). The dispersion curves of the photoanisotropy were obtained for these values of exposure
showing an anomalous behavior for exposures above of 30 J/cm?. This phenomenon was observed in
specially synthesized organic materials based on azo dyes introduced in a polymer matrix. The difference
between optical densities was obtained for polarized light with a wavelength of 532 nm and 635 nm at
different exposures, which makes the prospect the dynamic polarization spectral filters controlled by light
and the spectrally selective dynamic polarization holographic gratings to be created.

3 [B. Kilosanidze, Abstract UK 10
G. Kakauridze, Digest IoP (Institute of
Yu.Mshvenieradze Physics)

Polarization-
holographic sensor for
determining the stress
distribution

in different
constructions.

Photonic 14, IoP
(Institute of Physics)

Sbm@o0o

An innovative real-time polarimetric method is presented for the determination of the distribution of
stressed state in different constructions based on the determination of the distribution of the polarization
state of light reflected from the object under investigation. The integral polarization-holographic
diffraction element developed by us is suggested to be used for real time analysis of the polarization state
of light. The simultaneous measurement of the intensities of four diffracted beams by means of
photodetectors and the software developed by us enable the complete polarization state of an analyzable
light (all the four Stokes parameters) and its change to be obtained in real time. A compact laboratory
model was developed for the realization of this method. The correlation relations between the change in
the polarization state of light reflected from the sample with the distribution of the dosated mechanical
stresses is considered. The theoretical model was developed. The experimental results are shown for
different samples with stress distribution from different materials both transparent and opaque, metals and
dielectrics. The method is nondestructive, i.e. there is no need to drill holes or openings in the product to
determine the residual stresses. This method will enable the distance monitoring and diagnosis of already
existing constructions to be carried out. In comparison with existing methods of nondestructive stress
analysis the proposed method will differ by universality, simplicity, technological effectiveness, high
speed and comparative cheapness, which conditions its competitiveness.

4 |B. Kilosanidze, WASET - Is published.
G. Kakauridze, New Method for World Academy of 6 pages
L. Nadareishvili, |Determining the Science and
Yu.Mshvenieradze |Distribution of Technology
Birefringence and
Linear Dichroism in
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Polymer Materials
Based

on Polarization-
Holographic Grating.

Proceedings of the

ICP 2015: XIII
International

Conference on

Polymer

Sbm@E o300

A new method for determining the distribution of birefringence and linear dichroism in optical polymer
materials is presented. The method is based on the use of polarization-holographic diffraction grating that
forms an orthogonal circular basis in the process of diffraction of probing laser beam on the grating. The
intensities ratio of the orders of diffraction on this grating enables the value of birefringence and linear
dichroism in the sample to be determined. The distribution of birefringence in the sample is determined by
scanning with a circularly polarized beam with a wavelength far from the absorption band of the material.
If the scanning is carried out by probing beam with the wavelength near to a maximum of the absorption
band of the chromophore then the distribution of linear dichroism can be determined. An appropriate
theoretical model of this method is presented. A laboratory setup was created for the proposed method. An
optical scheme of the laboratory setup is presented. The results of measurement in polymer films with
two-dimensional gradient distribution of birefringence and linear dichroism are discussed.

5 |Aqlypuenanse, [NonapuzanuonHas T. 81, Nel benopyccus, 73-78
B.TapacamBuny, |maMarh roJ0rpaMMbl Uncmumym
B.IllaBepmoBa, 10.H. [lenuctoxka, Qusurxu umenu b.
C.Iletposa. chopMHPOBaHHOM B U. Cmenanosa
HETIOJIIPU30BAHHOM Hayuonanvhot
CBETE. akademuu HayK
benapycu.
JKYypHAI RpUKIaoroll
CHEeKMpPOCKOnUU.

Sbm@oos

IIpoBeneHo  HPKCHEPUMEHTAIBLHOE  KCCIEIOBAHUE  TOJSPU3AIMOHHBIX  CBOWCTB  OTpa)kaTeIbHOMN
rojiorpaMMbl JIeHHCIOKa, TIOTYYeHHOH B ()OTOAHHU30TPOITHO-THPOTPOITHOM MAaTEpUaie ¢ MCIIOIE30BaHUEM
HETIOJIIPU30BAaHHOTO KOTEPEHTHOTO HCTOYHWKAa CBeTa. HaOmojgaercss 3aBHCHMOCTh — COCTOSHHUS
MOJISIPU3AIMA  PEKOHCTPYUPOBAHHOTO HM300paXKEHUsI OT TOJSIPU3AIMA  BOCCTAHABIHMBAIOIIETO ITyYKa
(nonspuzanuoHHO-roNMOrpaduueckas namsaTh). [IpoBeaeHo Teopetnyeckoe paccMorpenue 3ddexra. [pu
HAJIO)KEHUH OTIPEIETICHHBIX OTPAaHIMYMBAIONINX YCIOBH HAa N30TPOMHYIO, aHU30TPOITHYIO M THPOTPOITHYIO
PeaKIuy MOJIIPU3AIMOHHO-9YBCTBUTEILHON CPE/IbI MTOKa3aHO aJIeKBATHOEC BOCCTAHOBIICHHUE M300paKEHUS
MO0 COCTOSHHUIO M CTENeHH MoNspu3aluu. B cilydae WCIONb30BaHUS HEMOISIPU30BAHHOTO CBETa
OTBETCTBEHHAs] 32 BOCCTAaHOBJICHHOE W300pakeHmMe MaTpuia JIKOHca rojJorpaMMbl C TOYHOCTBIO [0
MOCTOSTHHOTO MHOUTEIIS OKa3bIBAaeTCs paBHOUM martpuile J[»oHca caMoro o0beKTa, T.. MPOCBEUUBAHUE
roJorpaMMbl BOJHOHN 3aJaHHOW MOJIIPU3AllUKM JaeT BOCCTAHOBJICHHOE MMOJie 00BEKTa, WACHTHYHOE II0
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NOJSIpU3alMd  TOJI0 O0BEKTa, OCBEUICHHOTO TakoW jK€ BOJHOW amnpuopHO. OMNHCAaHHBIA METO.X
WCTIOJIB30BaH JJIs1 BOCIIPOU3BEICHHUS CTENICHH MOJIAPU3AIIH YaCTHYHO TIOISIPU30BAHHOTO BOJTHOBOTO TIOJIA
U JUId  WCCICAOBAaHMSA  TMOJISPU3ALUOHHO-TONOTPApUUECKUX  XapaKTepUCTHK  (POTOAHH30TPOIHO-
THPOTPOIHOTO MaTepHuaa.
6 |B.llIaBepmoBa, K Bompocy 06 T. 81, Ne6 Benopyccus, 836-842
C.Iletposa, ONTHUMU3ALUU Uncmumym
A Ilypuenanse, XapPaKTEPUCTHK dusurxu umenu b.
B.TapacamBunu MOJISPU3AIUOHHO- U. Cmenanosa
YyBCTBHUTEJILHBIX CPEJ Hayuonanvhoii
Ha 0a3e raJloreHu/J10B axkaoemuu HayK
cepeOpa. benapycu.
JKypHan npuxkinaouou
CNEeKmpOCKONUU.
Sbm@oos
[IpuBeneHsl  pe3yibTaThl  HMCCIECNOBAHUHM  SIBICHHS  WHAYUUPOBAaHHOM  CEHCHOWIM3UPOBAHHOM
(hOTOaHM3OTPOITUM B MEIKO3EPHUCTBIX  TaJOreHUIOCEPeOPSHBIX  (OTOIMYNBCUSX HA  MpHUMEpE
¢oromnactunok tuna BPII. [loka3ana creneHp BIMSHUA Ha BEIMYMHBI (HOTOAHU3OTPOITHBIX MapaMeTPOB
(cBeTOMHAYIIMPOBAHHOE JBYIIYYCTIPEIOMIICHIE W aHU30TPOITHOE IMOTJIONICHHE) PA3IUYHBIX (aKTOPOB, B
TOM 4xcie THma  (OTOAMYNbCHM,  TNpeNBapUTENFHOW  00pabOTKM  HEOOJYYEeHHBIX  CIIOEB
(runepcencubunm3zanuy u(uiam) TepMooOpPadOTKHN), AKTHHUIHON 3aCBETKH MOJIIPU30BAaHHBIM U3ITYYCHUEM,
NPOSIBIICHUS U QUKCUPOBAHHS.
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I. Chaganava,

G. Kakauridze,

B. Kilosanidze,
Yu. Mshvenieradze

Light-controlled vector
polyphotochromism

SPIE Photonics Europe
Symposium. Brussels, Belgium.
April, 2014

dobligbgdol sbm@sios

Phenomenon of vector polyphotochromism was observed in some high-efficient polarization-sensitive
materials dependent on the radiant exposure when material was illuminated with linearly polarized actinic light.
The phenomenon has purely vector nature, since under robing by unpolarized light, the transmission spectra of]
the irradiated and unirradiated area of the material are practically identical. However, an essential change in the
transmission spectrum of the material was observed by placing the irradiated area between crossed polarizers
when the orientation of the axis of induced anisotropy was of 45 degrees relative to the axes of the polarizers.
The dispersion of photoanisotropy was studied at different exposure values. Kinetic curves of the
photoanisotropy were obtained for wavelength of 532 nm and 635 nm of probing beam for different values of]
exposure (30, 60 and 250 J/cm?) with linearly polarized actinic light (457 nm). The dispersion curves of the
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photoanisotropy were obtained for these values of exposure showing an anomalous behavior for exposures
above of 30 J/cm?. This phenomenon was observed in specially synthesized organic materials based on azo
dyes introduced in a polymer matrix. We discuss path for enhancement of this phenomenon. An explanation of]
this phenomenon is presented based on chromatic polarization. The difference between optical densities was
obtained for polarized light with a wavelength of 532 nm and 635 nm at different exposures, which makes the
prospect the dynamic polarization spectral filters controlled by light and the spectrally selective dynamic
polarization holographic gratings to be created.

2 |[B. Kilosanidze, Polarization-holographic sensor Conference “Photonic 14”,
G. Kakauridze, Yu.Mshvenieradze|for determining the stress London, Great Britain, September,
distribution 2014

in different constructions.

Joblgbgbdol sbm@sos

An innovative real-time polarimetric method is presented for the determination of the distribution of stressed
state in different constructions based on the determination of the distribution of the polarization state of light
reflected from the object under investigation. The integral polarization-holographic diffraction element
developed by us is suggested to be used for real time analysis of the polarization state of light. The
simultaneous measurement of the intensities of four diffracted beams by means of photodetectors and the
software developed by us enable the complete polarization state of an analyzable light (all the four Stokes
parameters) and its change to be obtained in real time. A compact laboratory model was developed for the
realization of this method. The correlation relations between the change in the polarization state of light
reflected from the sample with the distribution of the dosated mechanical stresses is considered. The theoretical
model was developed. The experimental results are shown for different samples with stress distribution from
different materials both transparent and opaque, metals and dielectrics. The method is nondestructive, i.e. there
is no need to drill holes or openings in the product to determine the residual stresses. This method will enable
the distance monitoring and diagnosis of already existing constructions to be carried out. In comparison with
existing methods of nondestructive stress analysis the proposed method will differ by universality, simplicity,
technological effectiveness, high speed and comparative cheapness, which conditions its competitiveness.

3 |B. Kilosanidze, ICP 2015: XIII International

G. Kakauridze, New Method for Determining Conference on Polymer.
L. Nadareishvili, the Distribution of Paris, France, February, 2015.
Yu.Mshvenieradze Birefringence and Linear

Dichroism in Polymer Materials

Based

on Polarization-Holographic

Grating.

Jmblgbgdol sbm@sos
A new method for determining the distribution of birefringence and linear dichroism in optical polymer
materials is presented. The method is based on the use of polarization-holographic diffraction grating that forms
an orthogonal circular basis in the process of diffraction of probing laser beam on the grating. The intensities
ratio of the orders of diffraction on this grating enables the value of birefringence and linear dichroism in the
sample to be determined. The distribution of birefringence in the sample is determined by scanning with a
circularly polarized beam with a wavelength far from the absorption band of the material. If the scanning is
carried out by probing beam with the wavelength near to a maximum of the absorption band of the
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chromophore then the distribution of linear dichroism can be determined. An appropriate theoretical model of]
this method is presented. A laboratory setup was created for the proposed method. An optical scheme of the
laboratory setup is presented. The results of measurement in polymer films with two-dimensional gradient
distribution of birefringence and linear dichroism are discussed.
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We describe a new method that enables to evaluate the temperature of the medium surrounding silver NPs as a
function of the exposure time to light radiation. This method relies on the optical properties of cholesteric liquid
crystals, confined into microdroplets dispersed in the medium, and combines the advantages of high spatial
resolution and good temperature accuracy with fast readout. This method can be used for any NPs, disregarding
their size or shape, for instance silver or gold based, and it is useful to calibrate the local temperature increase
due to laser irradiated NPs in a variety of materials including particles in an inorganic or organic matrix. It is
worth noting that the CLC microdroplets can be obtained in a water based environment and with a size
comparable to the one of living cells. Hence, the micron size droplets act as microthermometers, providing a
local visualization of the temperature reached by the medium surrounding NPs. Moreover, the proposed
technique overcomes the problem to suitably cap NPs with molecules necessary to improve their miscibility in
liquid crystals. The NCE used for the experiments described in this work contains a cholesteric liquid crystal
with a working temperature range around 28°C-49°C, which is well suitable for applications in the biological
field. Nevertheless, the cholesteric liquid crystal optical properties can be tailored to change the temperature
interval to suit other applications.
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Abstract

A polymer film laser pumped with double beam coherent pumping is considered. It is shown that its
emission is spatially modulated.
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Proc. of Georgian
Ac. Sc. Matsne,
Chemical series

Impact of mixed ® .40,#1 ndogrolso 6

mobile ions effect

Sbm@sos

The measurements of dynamics (a.c.) electrical conductivity in borosilicate glasses doped with A;B¢(CdSSe,
CdSe and CdTe) and A;B; (Agl, CuBr, and Cul) semiconductor compounds in a wide tempereture range
below the glass transition temperature Td were done. The concentration of the mobile dopant ions is
governed by specific heat treatment conditions of the glass samples leading to a creation of semiconductor
nanocrystals. At temperature higher than 150C0 — 200C0 the a.c. conductivity exhibits the Arrhenius
behaviour and mixed mobile ion effect in all examined glasses.
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5) III-V semiconductors are very promising materials for solar cells. GaAs has near-ideal bandgap to reach
the maximum possible efficiency limit for single junction solar cells. III-V semiconductors GaAs, InGap and
InGaN are direct bandgap semiconductors, they are very strong absorbers of ligh, and so that GaAs, InGaP
and InGaN already were used for realization of high efficiency multijunction solar cells. Currently
applications of nanotechnology give possibility to design new generation devices based on nanostructure
(quantum dots, nanowire , quantum well) absorbers. This paper reviews recent works and critical issues on
the improvement efficiency of the nanophotovoltaic solar cells.
6) Nanotechnology is defined as the manipulation of matter with at least one dimension sized from 1 to 100
nanometers. Although micro and nanoelectronic are based on the semiconductor devises, which are
manufactured measured in nanometers, and advanced processes are taking place below 100nm, in order
semiconductor’s technology aren’t classed as nanotechnology. Because it’s clear significant role of the
semiconductor nanotechnology for future progress in information and energy technologies, so that materials
research and electronic technology is shown as the main directions of nanotech industry. The object of our
investigation is ultrathin metallic films on semiconductor. The method electrochemical deposition of metals
(In, Ga, Al, Ni, Pt, Pd, Fe) on III-V semiconductor were used for fabricating various semiconductor devises;
by the III group metal (In, Ga) depositing on III-V semiconductor GaP following heat treatment in hydrogen
were obtained nanostructure layer InxGa;xP on GaP surface, and theoretically was investigated the
possibility of usage of obtained structures for Quantum Dot Solar Cell. Current research is attempt fabricating
nanostructure for spinotronic application. It was obtained abrupt interface Fe/GaAs by original
electrochemical deposition method, and there electrical properties were investigated.
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A.Chanishvili,  |holographic 2014.
G.Petriashvili, |lazer”, Optic Letters
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G.Chilaya

Abstract
The problems of spatial coherence of liquid crystal lasers are considered. It is shown that when pumping a
liquid crystal laser with an interference pattern, the emission of this laser is spatially modulated.

2 |R.Janelidze, Mixed mobile ion effect in| v.260, page 90-93, Elsevier, 4
Yu.Blagidze, borosilicate glasses doped 2014 Europe
G.Mshvelidze with cadmium
0.Gogolin, sulfoselenide and silver
E.Tsitsishvili and cooper iodides.
Solid State Ionics
3 E.Tsitsishvili  |Polarization dynamics in |1402.4913v1[cond- USA 12
H.Kalt quantum dots: the role of mat.mes-hall] Los-Alamos
dark excitons Laboratory

arXiv:1402.4913v1[cond-
mat.mes-hall] 20 Feb.

2014
4 E.Tsitsishvili |Comment to article “A 1405.6795v1[cond- USA 6
light-hole excitons in a mat.mes-hall] Los-Alamos
quantum dot” by Y.H.Huo Laboratory
et al, Nature Physics 10,
46 2014)

arXiv:1405.6795v1[cond-
mat.mes-hall]27 May
2014

Sbm@o30900

2) Measurements of electrical conductivity in borosilicate glasses doped with cadmium sulfoseenide and
cooper and silver iodides in a wide teperature range below the glass transition tmperature Tq and at different
frequency are presented. Investigations include different cases from a full solution of the dopant ions coming
from a dissociation of the dopants during the glass preparation to their almost complet incorporation into the
nanocrystals in the glass matrix. At temperatures higher than 200C° conductivity in all the examined samples
exibits the Arrhenius behaviour. In this temperature range the mixed mobile ion effect is detected: the doped
glasses have the low values of the conductivity compared to the undoped ones. In the low temperature range
only weak temperature dependence is detected for all the samples. The mixed mobile ion effect is still
presented for the CdSSe-doped glasses, whereas the Agl- and Cul-doped glasses exhibit the classic MMIE
which is essentially absent at low temperature.

3) An impact of the fine structure of the heavy ground state exciton confined in semiconductor quantum dots
on the photoluminescence polarization dynamic is studed. It is demonstrated, that in strongly confined
quantum dots the dark excitons, which are energetically well bellow the bright excitons, have actually a
decisive effect on the polarization dynamics due to their persistent nature.

To get quantitative answers for specific quantum dot structures, all the necessary information can be obtained
already from experiments on the luminescence dynamics following nonresonant excitation in this dote.

4) The exciton grond state in strained quantum dots similar to those fabricated in article specified in the title
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is shortly discussed within a relevant model Hamiltonian. Some characteristics of light- hole exciton ground
state reached in a dot under the tensile biaxial strain appear to be sensitive to the strain anisotropy breaking a
purity of this state. It refers in particular to a degree of the in-plane polarization of the emission and the fine
structure of the ground state.

5 |Gia Petriashvili, |Visual micro- Optics Express, USA 7
Maria P. De thermometers for Vol. 22 Issue 12,
Santo, Ketevan |nanoparticles photo- pp.14705-14711,
Chubinidze, thermal conversion 2014
Ridha Hamdi,
Riccardo
Barberi
6 |Gia Petriashvili, |Visual micro- virtual journal for USA 4
Maria P. De thermometers for biomedical optics,
Santo, Ketevan |nanoparticles photo- Vol.9, Iss. 8-Aug.7,
Chubinidze, thermal conversion 2014
Ridha Hamdi,
and Riccardo
Barberi
sbm@oos

5) We describe a new method that enables to evaluate the temperature of the medium surrounding silver NPs
as a function of the exposure time to light radiation. This method relies on the optical properties of cholesteric
liquid crystals, confined into microdroplets dispersed in the medium, and combines the advantages of high
spatial resolution and good temperature accuracy with fast readout. This method can be used for any NPs,
disregarding their size or shape, for instance silver or gold based, and it is useful to calibrate the local
temperature increase due to laser irradiated NPs in a variety of materials including particles in an inorganic or
organic matrix. The NCE used for the experiments described in this work contains a cholesteric liquid crystal
with a working temperature range around 28°C-49°C, which is well suitable for applications in the biological
field. Nevertheless, the cholesteric liquid crystal optical properties can be tailored to change the temperature
interval to suit other applications.

6) The visualization and control of optical to thermal energy conversion following light absorption in
nanostructures is a key challenge in many fields of science with applications to areas as microfluidics. In this
work, we propose the idea to use thermotropic cholesteric liquid crystal microdroplets for the non-intrusive
visualization and measurement of the temperature distribution at the microscale. In particular, we focus on
the visualization of the optical energy conversion to heat in metal NPs. Gold or silver NPs can efficiently
release heat under optical excitation. When excited with a laser beam, the laser electric field strongly drives
charge mobile carriers inside the NPs, and the energy gained by carriers turns into heat. It is worth noting
that the CLC microdroplets can be obtained in a water based environment and with a size comparable to the
one of living cells. Hence, the micron size droplets act as microthermometers, providing a local visualization
of the temperature reached by the medium surrounding NPs. Moreover, the proposed technique overcomes
the problem to suitably cap NPs with molecules necessary to improve their miscibility in liquid crystals.
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1 |Andro Chanishvili, Zurab “Array of mutually coherent International School on
Wardosanidze photonic liquid crystal micro- Nanophotonics and
lasers” Photovoltaics, August 28 —
September 03, 2014, Thilisi,
Georgia.
Abstract

Double beam coherent pumping is applied for excitation of a polymer film laser. The interference pattern of]
these two beams formed an array of micro lasers. The mutual coherence of these micro lasers is shown.

2 |Andro Chanishvili, “Array of mutually coherent International School on
Zurab Wardosanidze polymer film micro-lasers” Nanophotonics and
Photovoltaics, August 28 —
September 03, 2014, Thilisi,
Georgia.

Abstract
Double beam coherent pumping is applied for excitation of a liquid crystal laser. The interference pattern of
these two beams formed an array of liquid crystal micro lasers. The mutual coherence of these micro lasers is
shown.
3 | T.Laperashvili Nanotechnology and 20-24.10.2014,Georgia, Thilisi,
Semiconductor Devices

Abstract
Progress in nanotechnology makes possible practical realization of spintronic devices — next generation of
semiconductor electronics. The focus of the current research lies on the obtaining spintronic materials by
original method of electrochemical deposition of ferromagnetic metals on the GaAs surface [4] and
investigation of their electrical and photoelectric properties. The process steps are improved and novel process
techniques are developed for manufacturing of GaAs based devices. Fe on GaAs remains one of the leading
candidate materials to achieve spin polarized injection due to the small lattice mismatch that exists between the
materials, allowing for high quality epitaxial growth.

d) yEbmgmdo

Ne dmdblgbgdgano/ Beoblgbgbol bomsn@o BmOgdol ho@omgdols
Jmdblgbgdangdo OO ©S SO0
1 |Gia Petriashvili, Maria P. De Visual micro-thermometers for 7™ Italian-Japanese workshop on
Santo, Ketevan Chubinidze, Ridha|nanoparticles photo-thermal Liquid Crystals and 11" National
Hamdi, Riccardo Barberi conversion SICL Meeting Ravenna, Italy,
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July 7-10, 2014

2 |Ramla Gary, Daniela Amelio, Cellular Imaging of Laser Cetraro Italy, 16-20 June, 2014
Giovanni Cargone, Maria P.De  |Scanning Confocal Microscopy by
Santo, Filippo Garofalo, Giuseppe |Using Gold Nanoparticles Dyes-
Lombardo , Gia Petriashvili, NanoPlasm

Riccardo Barberi

3 |Ramla Gary, Danicla Amelio, CTAB capped gold nanoparticles: | Italian Soft Days, Rome, 17-18
Giovanni Cargone, Maria P.De  |high affinity with negative September, 2014

Santo, Filippo Garofalo, Gia charged polymeric nanostructures
Petriashvili, Riccardo Barberi

Sbm@oz00

1) We present a method to calibrate the light to heat conversion in an aqueous fluid containing nanoparticles.
Accurate control of light and heat is of dramatic importance in many fields of science and metal nanoparticles
have acquired an increased importance as means to address heat in very small areas when irradiated with an
intense light. The proposed method enables to measure the temperature in the environment surrounding
nanoparticles, as a function of the exposure time to laser radiation, exploiting the properties of thermochromic
cholesteric liquid crystals. This method overcomes the problems of miscibility of nanoparticles in liquid
crystals, provides temperature reading at the microscale, since the cholesteric liquid crystal is confined in
microdroplets, and it is sensitive to a temperature variation, 28°C-49°C, suitable for biological applications.

2) Combining the scattered light of gold nanoparticles (GNPs) and the fluorescence of dye molecules, a
compound cellular imaging of laser scanning confocal microscopy (LSCM) was obtained. This unique property
can be exploited to enable the use of plasmonic nanoparticles as contrast agents in optical imaging.

3) Electrostatic attractions between the nanoparticles can rapidly form aggregates inside the cells, and the
aggregates accumulate as the exocytose is blocked by the increased size. We have investigated the intracellular
aggregations of different sized and shaped colloidal gold nanoparticles. The findings from this study will have
implications in the chemical design of nanostructures for biomedical applications (e.g., tuning intracellular
delivery rates and amounts by nanoscale dimensions and engineering complex, multifunctional nanostructures
for imaging and therapeutics.
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Photochromic spiropyran doped nemato-chiralic liquidcrystallic compositions self-structuring as nanoparticles-
micells, useful for targeting drug delivery founded by the authors is discussed. Nontoxic spiropyran's spherical
micella is formed by amphiphilic molecules with zwitterionic head and nonpolar tail. Loaded by hidrophobic
drug, micella is moved by blood. Micella is unloaded shrank by UV irradiation, entered in the targeted place.
The coat leaves the organism naturally.
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The regularities governing the formation of the new structural state of the linear polymers — gradually
oriented (stretched) state is developed. Quantitative parameters of the obtained gradually oriented
(stretched) polymers (GOPs) are: range of change in relative elongation’s/orientation’s degree, length of
this change and profile (linear, hyperbolic, parabolic, logarithmic, etc.). Based on the developed
mathematical model the configuration of the inhomogeneous mechanical field may be defined which

provide the pre-determined values of parameters of GOPs’ films. Fairly good conformity between the
theoretical calculations and experiment is established. The content of orientation degree — the quantitative
characteristic of the GOPs is specified. Uniaxial graded oriented stretching method is considered as a
scientific and technological innovation to produce of functionally graded materials on the base of the
linear polymers and their composites.
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2 Method of
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1. The mathematical model of formation of the new structural state of the linear polymers - the
gradually oriented/stretched state (GOS) - is discussed. The model allows to regulate the quantitative
parameters of the gradually oriented/stretched polymers (GOPs). On the possibility of functionally
graded materials’ (FGMs) creation by graded orientation/stretching method is indicated.

2. An algorithm for the formation of gradually oriented/stretched rectangular polymeric films
withspecified parameters (range of changes in elongation and length) in heterogeneous mechanical
field is given. It is shown that the elongation of the films having curvilinear trapezoid form in the
parallel clamps causes hyperbolic distribution of elongations.
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1. The nanocontainers designed based on spiropyran micelles meet the basic requirements for their application
in medicine: they are proportionate to the principal biological structures: the cell, DNA and proteins; they are
not toxic and have the ability to change their parameters in a reversible manner depending on the command
received, i.e. the nanocontainers can be influenced in time and space in a remote manner.

2. The spiropyran-doped compositions were introduced into the polymer matrix by the improved method of]
microcapsulation developed by us. The optical investigation of the films showed that in the films the same
correlation we observed as in the compositions. This pointed to the fact that, in the result of microcapsulation of]
the polymer matrix, the composition retained its initial properties.The increase of photosensitivity, along with
the radical length, is well demonstrated upon information recording in the polymer films.
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The work describes a new method of creating polymer multifunctional smart nanomaterials based
on composition consisting of nemato-chiral LC, doped with photochromic spiropyrans.Choice as a
dopant spiropyran with long alkyl chain at the nitrogen atom, increases effective photosensitivity
compared with the system, containing spiropyran with a short chain.
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