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4. The Kahane contraction principle for the tail probabilities of linear combinations of a finite exchangeable
system of random variables is proved. Our note goes back to the maximum inequalities for permutations deve-
loped by Steinitz, Garsia, Nikishin, Maurey and Pisier, and Kashin having applications in analysis and function
theory. The result seemsto be new even in the case of reals.

5. Itis shown that every metrizable precompact group topology on an infinite abelian group admits a character-
rizing sequence.
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Geometry”, June 10-22, 2013, Batumi, mi, Georgia.
Georgia. Volume ||
4 |G. Chelidze, G. Giorgobiani, "Complex and Quaternion Universal International Conference
V. Tarieladze, Series". Proceedings of the International |“Lie Groups, Differential
Conference “Lie Groups, Differential Equation and Geometry”,
Equation and Geometry”, June 10-22, June 10-22, 2013, Batu-
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International Conference
“Modern Problems in
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1. Thefollowing statement is discussed:

Theorem. The fulfillment of the (o,8)-condition on the Fourier series of a continuous 2n-periodic Banach
space valued function f implies the uniform convergence of a rearrangement of the seriesto f.
Note that: a) Révész and Pecherskij have proved a similar statement for scalar functions under a stronger
condition of convegence of the Fourier series for amost all choices of signs. b) Ulyanov conjectured that the
Fourier series of every continuous 2n-periodic scalar function f admits a rearrangement which converges to f
unitormly. The last conjecture remains open so far.

2. & Aydmbigggoor g bdl 3bodghgmmdgdon X dabalol Loydiggdo gfmwgds T-lipdpaybol, oy
sflgdedl bE@mofgdy ao goglob dynbgggoor gungdgbdo 7 360dgbgermdgdorr K-t olgmo,
il Eel’d) < gl m gmggemo x° € X7, oo X° »@ol X-nli dgyomgdgmo Logdisg. Om@Gas
X =R T-limdasgbob 39dmbgggomo geogdgbrnli bgds Lndasrbols dgdmbgggomo Lowowols (36¢-
bob, @wdgeooi 1960 (aerli g3@sbyo domgilafngmbol g-d. gababol dog@ ogm dadm@obogmn. &
‘dgdonbgggomn gangdgb@li Ahndgbgermdgdom X dsbosboli Logmagie jFmegds Labiem bygdasybols,
09 gmggeo  FOgogo 1iiggdo gubJaombogrolomgol x” € X* dgdmbgggnmn  hnwowg (x°, £)
>0l Lgdasglol. oy X lingdig Loldygamo aobbmdoangdolss, dodob 3bghghn T-limdasylol ws
byglRow bydyogbol g@mdsbgmols 93303560963 @0s. boagm oy Loghg X plialidygeem asbbm-
dogngdobss, 35F0b gl 9330350 gbBOmds 0G@gggs. bod@mddo s g@ogivs dmmdgdEols Log-
3990 ol LygbRoe bydasygbol dgdmbgggomo gargdgb@gdo, @mdmgdoi s@osb T-liydasybol.

3) It is shown that for an infinite-dimensional separable Hilbert space the family of locally convex compatible
topologies has cardinality greater than continuum.
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B. Kilosanidze, “Dynamic Polarization Vol.52, |TheOptica Society 10
G. Kakauridze, Holography: 2. Dynamic No. 2, of America
1 |I. Chaganava, Polarization-Holographic Gratings|  pp.1006-
Y u. Mshvenieradze and their Application,” Applied 1015
Optics

Dynamic polarization-holographic gratings with a different profile of anisotropy in the band are presented.
Polarization-sensitive recording materials of two types are used: material possessing high dark relaxation and
highly reversible material without dark relaxation in which the recorded grating is erased by a circularly
polarized beam. For a grating recorded by two orthogonally circularly polarized beams a diffraction efficiency
of 20% has been obtained at 3.52\W/cm? power density during 1 ms recording/erasing time. An all-optical cross
commutator based on the matrix of dynamic reprogrammable polarization-holographic microholograms is
considered. The amplification of the weak beam at two-wave mixing in polarization-sensitive materials has
been shown, with an obtained amplification coefficient of 4.95.

I. Chaganava, “Vector photochromism induced| Manuscript | The Optical Society 4
G. Kakauridze, by linearly polarized light in | ID: 110987 of America
2 B. Kilosanidze high-efficient polarization-
sensitive materials”, Optics
Letters

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 in unpolarized light the absorption spectrum of the material
practically is unchanged before and after exposure. However, a sharp change in the transmission spectrum of

106



the material was observed by placing the irradiated area between crossed polarizers when the orientation of the
induced anisotropy axis was of 45 degrees to the axes of the polarizers. Kinetic curves of the effective
anisotropy were obtained for wavelength of 532 nm and 635 nm of probing beam for different values of
exposure with linearly polarized actinic light (457 nm), which showed the presence of maxima and minima of
the effective anisotropy with exposures of 30, 60 and 250 Jcm2. The dispersion curves of the effective
anisotropy were obtained for these values of exposure showing an anomalous behavior for exposures 60 and
250 Jem2. 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.

AJ1. MNypuenaazse, ,»I 10N15pM3aLMOHHaA NamMsaTh Lo gaoli®- [NHCTUTYT rsnku 9
B. W. Tapacawusunn, ronorpammsl FO. H. leHuctoka, G530 AMEHM
B. I". LLlaBeppaoBa, CthopMMPOBaHHOI B Ne84-13 | 14 CrenaHoBa
3 |c.c. MeTpoBa Henonapu3oBaHHOM cBeTe" HaLyoHanbHOV
YKypHan npukiaHoi aKafieMmn Hayk
creKTpocKonun (domgdyaros Benapyci

2dmbsJ399bgdem o).

MpoBefieHO 3KCMepPUMEHTaNIbHOE WUCCMefOBaHNE CBOMCTB MOMAPWU3ALMOHHOW OTpaXkaTe/lbHOW ro10rpammbl,
nonyyeHHoi no metogy HO. H. [leHuctoKa € UCronb3oBaHWEM HEMONAPU30BaHHOIO KOTePeHTHOr0 UCTOYHMKA
cBeTa. Habntofanach 3aBMCMMOCTb COCTOSHWSA NONAPU3aLMM BOCCTAHOB/IEHHOIO M0/ 06beKTa 0T NoNApMU3aLmm
CUMTBIBAOLLIErO NyyKa (NoNApU3aLMOHHO-TONIorpatnyeckas nNamsThb). ITO MOXKET OblTb MHTEPNPETUPOBAHO Kak
pe3ynbTaT  CyLLEeCTBOBaHWA  NOMAPU3ALMOHHOW  MMKPOCTPYKTYPbl  BOCCTAHOBNEHHOrO  FO/I0rpaMmol
N300paXKEHNs, 3arMMcaHHOro Ha ()OTOAHW30TPOMHO-TMPOTPONMHOM MaTepuane. [Ans onucaHus adekTa
MPMBELEHO  TEOPETMYECKOEe  PAcCMOTPEeHWe,  pesynbTaTbl  KOTOPOrO — XOpOLWIO  COrnacylrcs  C
3KCNeprMeHTa/lbHbIMU  [laHHbIMK.  [1oKa3aHa BO3MOXHOCTb WCMO/Mb30BaHUA CBOWCTB  MONAPU3ALMOHHOM
OTpaXaTeNbHOM ronorpaMmbl 19 Lefeil ONTO3MEKTPOHWKN W ANA  UCCeLOBaHUA  MONAPU3aLMOHHO-
rosiorpapuyecKknx XxapakTepucTuk OTOaHN30TPOMNMHO-TMPOTPOMHOro Martepuana.
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PetriashviliG.Sh., "Flexible Cholesteric 1, 122-125, ndogolo

Japaridze K.G., Interferential Mirror”, Georgian 2013

DevadzeL.V., Engineering News 3
ZurabishviliTs.l.,

Sepashvili N.O. and

Ponjavidze N.T.

Petriashvili G.Sh,, “Thermochromic properties of | N1(Vol.65), ndogolso
Chanishvili A.G., silver nanaparticles and organic 2013

Aronishidze M.N., luminescence dye-doped >
Tavzarashvili S.P,, polymer nanocomposite”,

Tevdorashvili K.G. Georgian Engineering News

and Pondjavidze N.T

The selective reflection of cholesteric liquid crystals is well-known and has been utilized in a number of
dynamic optical applications. In this work cholesteric liquid crystal based new kind of reflective mirror is
prepared and investigated. By using of light imprinting method an array of sub-millimeter sized interferential
mirrors are written on the flexible cholesteric liquid crystal film. The selectively reflected colors of cholesteric
liquid crystal film are changed in accordance with the intensity of radiation energy.

A polymer nanocomposite incorporated with silver nanoparticles and organic luminescence dye-doped
polymer matrix was fabricated and investigated. It was shown that this kind of nanocomposite exhibits
improved thermochromic properties. The ability of such a structure to dramatically change their color when the
environment temperature changes was demonstrated. Moreover, the obtained polymer nanocomposite is
distinguished with intensive luminescence emission the spectral position and tuning rate of which depend on
temperature. This combination of silver nanoparticles with organic luminescent dyes can find versatile
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application in information recording, thermo addressable displays, thermo controllable filters, windows and
smart coatings, infrared image converters.
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1 | Guram Chilaya, Cholesteric Liquid Crystals: Properties |[LAP LAMBERT 102
Cholesteric Liquid and Applications. Academic Publishing
Crystals: Properties and (March 13, 2013)
Applications, LAP
LAMBERT Academic
Publishing (March 13,
2013)

This review paper devoted to the investigation of physical properties and application of low molar mass
calamatic thermotropic cholesteric liquid crystals. In chapter 1 are considered genera properties of
cholesterics. In chapter 2 are considered temperature dependence of the pitch in cholesteric liquid crystals. In
chapter 3 are presented the electroptics and in chapter 4 photooptics in cholesterics. Chapter 5 devoted to
different application of cholesterics: 5.1. Light modulators; 5.2 UV detectors; 5.3. Cholesteric liquid crystalsin
Dye Lasers; 5.4. Luminescent displays and light induced permanent gratings in dye doped cholesteric liquid
crystals.
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2 |Zurab V. “Holographic lasing”, Applied Submitted USA, OSA
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3 OLIVER GRAYDON |"Paper-like mirrors", VOL 7
NOVEMBER
NATURE PHOTONIC 2013 UK 1
4 Gia Petriashvili, "Paper like cholesteric Voal. 21, No.
Kokhta Japaridze, Lali |interferential mirror" — OPTICS |18, 9
Devadze, Cisana EXPRESS, Vol. 21, No. 18,9 |September, USA 10
Zurabishvili, Nino September, 2013 2013
Sepashvili, Nino

Ponjavidze, MariaP.
De Santo, Mario A.
Matranga, Ridha
Hamdi, Federica
Ciuchi, and Riccardo
Barberi

Scientists in Europe have demonstrated thin, flexible, paper-like mirrors whose polarization and peak
wavelength of reflection can be tuned As these narrow-band (bandwidth ~100 nm) reflectors are easy and
cheap to fabricate, they are potentially well suited for use in low-cost applications such as e-readers, smart
credit cards, labels and dosimeters. They offer an attractive aternative to silver-coated reflectors. Gia
Petriashvili and co-workers from the Georgian Technical University (Georgia), University of Calabria (Italy)
and Hewlett Packard Labs (UK) made the reflectors by mixing a cholesteric liquid crystal with a reactive
monomer an optically active dopant, and an ultraviolet photoinitiator .

A new type of flexible cholesteric liquid crystal mirror is presented. The ssimple and effective method for
the deposition of a cholesteric mixture on a paper substrate and the particular design of the device give a
homogeneous alignment of the cholesteric texture providing mirrors with an intense and uniform light
reflectance. A desired polarization state for the reflected light, linear or circular, can be easily obtained
varying the thickness and optical anisotropy of the polymer cover film. Paper like reflective mirrors can find
applications in reflective displays, adaptive optics, UV detectors and dosimeters, information recording,
medicine and IR converters.

5 Z.Taiashvili, Vacuum nanogap formationin | Thin Solid Elsevier 5
A.Tavchelidze, multilayer structures by an
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L.Jangidze, Y .Blagidze,  adhesion-controlled process Films
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399-403
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G,Mshvelidze, electroconductivity in doped ionics
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7 E.Tsitsishvili, H.Kalt | Polarization relaxsationinsingle |  Physica Elsevier 5
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Accepted
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MariaP. De Santo, Ridha crystal polymer film as thenovel photo \\aterials and
Hamdi, and Riccardo Barberi ~ |[chromic material Applications®, Cetraro -
Italy, June 10-15, 2013
2 |R.Hamdi, G. Petriashvili, M. A. |Silver nanoparticles: optical-thermal 11" Mediterranean
Matranga, M. P. De Santo, N. energy conversion Workshop and Topica
ponjavidze, A. Mazzula, and Meeting "Novel Optica
Riccardo Barberi Materials and
Applications®, Cetraro -
Italy, June 10-15, 2013
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silver nanoparticles doped composition

maghr-ébine sur les Nano
matériaux - Sousse- 2-5
mai, 2013

1.We demonstrate the photo optical properties of aflexible polymer film consisting of a spiropyrane doped
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cholesteric liquid crystal (SPCLC). Extremely high solubility of the SP molecules inthe CLC matrix and
the specialy designed method of micro encapsulation enable to fabricate photo sensitive films for the non-
destructive recording of optical information with high resolution. Proposed smple technology promises to
fabricate photo chromic polymer film cost- effective devices with high potential for applications as the
development of optically controllable nano-switchers, owing to their erasable/rewritable capability, high
resolution, and high sensitivity, in reversible photo-driven dosimeters and in sensors, environmentally
friendly clothes.

2.Measuring temperatures at small scales, especially around nanoparticles, is a crucia step for a variety of
applications in biomedicine and in optics.Here, we report on anovel method to map temperature in the medium
surrounding silver nanoparticles dispersing them in a thermochromic mixture prepared using an organic dye
and a polymer. When the nanocomposite is irradiated with visible light, nanoparticles convert light into heat
and the nanocomposite changes its colour. The temperature around silver nanoparticles can be, then, easily
evaluated from this colour variation. The proposed method can be implemented in temperature monitoring
devices of the nanoparticles surrounding media.

3. Studies of interaction of light with matter are of extreme scientific and technological relevance. Noble metal
nanoparticles, NPs, have intriguing optica properties of high absorption in visible range. When a
nanocomposite medium consisting of NPs spread in a dielectric host is exposed to light, the energy is first
absorbed by NPs. This absorption process results in the heating of NPs. At last, the thermal energy is released
into the host medium through the interface. Subsequently, the temperature of the material increases. Thanks to
these properties, numerous applications are begin developed such as photonic devices, molecular sensing,
biological cell imaging, or photo-thermal therapy.
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1 |N.Uepupajase MocnencTena M3MeHeHUs C6. “CepreeBckue
M.larowmase, 3KO/I0rMYEeCKOiA cpeabl npu YTtenns”. Mockaa
LLl.MeTprawsnnn, , pa3paboTKax pyaHbIX ’
T.Awsunnn MEeCTOPOXAeHWA [py3nn (nepecnaHo gns
3.Kakynus u3aaHNA)

lpy3us,, Kak cTpaHa TOpHOCKMafuyaToli 06/1acT, XapaKTepusyeTcsl pa3HooGpasvMeM  PYAHbIX
MecTopoXaeHuiA. OfHako, MO pasHbIM MpPUYMHAM He BCE MECTOPOXAeHWs paspabaTbiBaloTcs. U3
paspabaThiBaeMbIX MECTOPOXKAEHIA,0Ka3bIBAIOLLIMX OrPOMHOE B/IMSIHUE HA  9KOMIOTMUECKYH  CUTYaLuio
PErMOHOB HYXXHO OTMETWUTb UMaTypckoe MapraHLepyaHoe MecTOpoXaeHve, MaaHeybCKoe MEeCTOPOXKAeHe
MefHbIX Py U JTYXYHCKOE MblLLbSAKOBOE MECTOPOXKAEHNE.
SKOMOrNYeckKas CuTyalus B KPYMHbIX FOPHOPYAHbLIX paiioHax [Pysun BbI3bIBAaeT Cepbe3HbIe OMaceHus W
TpebyeT CPOUHbIX MEP Kak MO YNYYLUEHWO TEXHOMOTMU Pa3paboTOK M 0GOralleHVst pyd, 4YTO AOMKHO
06eCreUnTb MUHUMANbHBIA BbIHOC ~ TOKCMYHBLIX 3MEMEHTOB U MEHbLUEE KOMMYECTBO OTXOA40B, TaK W
YXKECTOUEHMNs TPeGOBaHMIA 3aLLMTbI OKPYXKatoLLLeli Cpefbl OT 3arpsisHeHNS.
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1. IMPROVEMENT OF THE SOCIAL AND ECONOMIC CONDITIONS OF THE
LOCAL POPULATION ON KOLKHETI LOWLAND CONSIDERING THE ECOLOGICAL SAFETY ENSURING OF
AGRICULTURAL LANDS
The project discusses the pilot project preparation process between Water Management Institute of
Georgian Technical University and Environmental Protection Institute of Wroclaw University (Poland), which
refers to the improvement of the social and economic conditions of the local population on Kolkheti Lowland,
considering the ecological safety ensuring of agricultural lands.
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13. The main ways of economical affectivity raising of Colchis drainage systems exploitation
In order to create and maintain necessary reclamation background for plant grow-development on the
drainage lands, for effective functioning of drainage systems of Colchis lowland and Georgia formulated
necessary conditions. It is determined list of maintenance-back-up measures, the essence of current and
periodic restoration repairs. It is proposed average annual forecasting norms for preliminary forecast calculating
of emergency work volume and cleaning from plants and sediments in the deformed sections of drainage
systems.
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1 |G. Gavardashvili Designing the engineering-environmental 25-28 June,
G. Chakhaia measures to protect the Shiomghvime Monastery Sanct-Peterburg
L. Tsulukidze against erosive and mudflow processes
O. Okriashvili
2 |Gavardashvili G. Prediction of flooded territoriesin case 8-10 October,
Of possible breakdown of the sioni earth dam ITALY, Padua
3 |FaBappgawsunu I".B. WccnepoBaHyie OCHOBHBIX T1APOMOMMYECKUX 19-21 Hos6peb,
napameTpoB Ce/neBOro NnoToka c NPYMeHEHVEM CaHkT-TeTepbypr
TEOPUN HafeXXHOCTU U pUCKa

1. DESIGNING THE ENGINEERING-ENVIRONMENTAL MEASURES TO PROTECT THE
SHIOMGHVIME MONASTERY AGAINST EROSIVE AND MUDFLOW PROCESSES

For the protection of the Shiomghvime Monastery, a VI-century monument, against erosive and mudflow
processes, the peak discharges of different provisions formed in the gorge of the Monastery, average and peak
current velocities, average and maximum diameters of solid fractions transported by mudflow and other major
hydrological and hydraulic characteristics of the mudflow were specified.

Aiming at protecting the Shiomghvime Monastery against erosive and mudflow processes, it has been
suggested to regulate the Monastery gorge by means of the bed barraging and regulate its two active right
tributaries by arranging weaved fences.

2. PREDICTION OF FLOODED TERRITORIESIN CASE
OF POSSIBLE BREAKDOWN OF THE SIONI EARTH DAM

In order to carry out a computer ssimulation of aflood originating in the case of a possible breakdown of the
Sioni earth dam, the author has re-worked the algorithm of the Volna-2”, which allows, in the case of a possible
breakdown of the dam, to calculate the wave velocity, the run-out distance according to the topography of river.

In the case of a possible breakdown of the Sioni earth dam the population of the lori valley as well as the
areas adjoining the lori River comes under great flooding.

Asto the spread of the waters it occurs in the north - eastern and south — western directions.

3. NICCNEAOBAHME OCHOBHbIX T'MAPONOIMMYECKUMX TMAPAMETPOB CE/IEBOIO NMOTOKA C
MPUMEHEHVEM TEOPUN HAJLEXXHOCTU N PUCKA
Llenbio MUHUMU3aLMA y|.|.|,ep6a OT CeNEeBbIX NMOTOKOB H606XO,CI,VIMO TOYHOE YCTaHOBJIEHME PUCKOB

BO3HMKHOBEHWA Ce/eBbIX MOTOKOB U UX MPUMEHEHNE MPY MPOeKTUPOBaHUN HafeXHbIX NPOTUBOCENEBbIX
MeponpuATUA. 19 OCYLLECTB/IEHWSA BbILLE CKA3aHHOIO OLHUM W3 HUX OCHOBHbIX BOMPOCOB AB/ISETCA
YTOYHEHWe METOZLO0/IOrMiA, NPY MOMOLLM KOTOPbIX PacCHMTbIBAOTCH OCHOBHbIE TAPONOrMYECKMe NapaMeTpbl
CeneBoro noToka. Ha ocHoee MHoroneTHmx (1981-2000 rr) nonesbIX UCCeL0BaHWIA NPOBEEHHbIX aBTOPOM B
6acceliHe p. AypymKu U NPUHUMas BO BHYMaHWE Hay4YHble UCCNef0BaHUA U3BECTHbIX aBTopoB LI.E.
Mwpuxynasa, M.C. larowngse, O.I". Hatuwsunu, B.W. Tes3aase, .. Xepxeynugze, FO.b. BuHorpazaosa,
M.C. ®nieilumaHa 1 Ap. a TakxKe NPUHUMas BO BHYMaHWe CTaTUCTUYECKME AaHHble B nepuog (1899-1999 rr.)
[a/10 BO3MOXHOCTb YTOYHWUTL OCHOBHbIE TWAPOIOrNYeCKMe NapaMeTpbl CeNeBbIX NMOTOKOB KaKMMU ABNAIOTCA
— KaTacTpo(uryecKuii pacxof, MakcumasibHas CKopoCTb, CeNneBoli 06bemM BbIHOCUMMOIO MOTOKA.
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