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B. Kilosanidze, “Dynamic Polarization Vol. 52, |The Optical Society 10
G. Kakauridze, Holography: 2. Dynamic No. 2, of America
1 | Chaganava, Polarization-Holographic Gratings| pp.1006-
Yu. 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 3.5 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]
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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 J/cm2. The dispersion curves of the effective
anisotropy were obtained for these values of exposure showing an anomalous behavior for exposures 60 and
250 J/em2. 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.

AJL Ilypuenanse, 1 loJIpU3aiMoHHast TaMsATh Lo gaol®- [MHCTUTYT QU3HKH 9
B. U. TapacamBuiu, ronorpamMmsl 0. H. [lenucroka, G530 —
B. T lllaBepnoBa, c(OpMHPOBAHHOH B Ne84-13 |5 1 Crenanosa

3 lc.c. ITerpoBa HEMOJSPU30BaHHOM CBETE

HanmonansHoM

Kypnan nmpuknagHoin
My p A aKaJIeMHUH HayK

creKTpockonuu (domgodyaos Benapycu

32905599690 @ o).

[IpoBeneHO 3KCIIEPUMEHTANIBHOE HCCIECAOBAaHUE CBOMCTB MOJSPU3AIUOHHON OTPa)KaTelIbHOW TOJOTPaMMEI,
nonmydeHHOH 1o meroay 0. H. JleHncioka ¢ WCronb30BaHUEM HEMOJISPH30BAHHOTO KOTEPEHTHOTO MCTOYHHKA
cBeTa. Habmoganach 3aBUCMMOCTD COCTOSIHUSI MOJISIPU3ALIMH BOCCTAHOBJIEHHOTO MOJIS1 00BEKTa OT MOJISIpU3aiH
CUHMTBIBAIOIIETO My4YKa (MOJSAPU3AHOHHO-TOIOTpaguyecKas IaMsaTh). ITO MOKET OBITh HHTEPIPETUPOBAHO KaK
pe3yibTaT  CYIIECTBOBAHHS  IOJIAPU3AIMOHHOW  MHUKPOCTPYKTYPhl ~ BOCCTaHOBJIEHHOTO  TOJOTpaMMOU
n300paXeHus, 3alyMCaHHOTO Ha (OTOAHM3OTPONMHO-TUPOTPONIHOM Marepuaie. s onmcaHus >ddexTa
MPUBEIEHO  TEOPETHYECKOE  PACCMOTPEHHE,  PE3ylbTaThl  KOTOPOTO  XOPOIIO  COTJIACYIOTCA €
9KCIEPUMCHTAFHBIMI TaHHBIMU. [loka3aHa BO3MOKHOCTb HCIHOJB30BaHUS CBOMCTB MOJSPU3ALMOHHOM
OTpaKaTeJIbHOM TOMOrpaMMBbl [JIsi LeJeHd ONTOANEKTPOHHKH M JAJS HUCCICNOBAaHUS MOJSPU3ALMOHHO-
roJjorpaguuecKux XapakTepUCTUK (POTOAHUZOTPOITHO-THPOTPOITHOTO MaTepHuala.
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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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Publishing (March 13,
2013)

(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 general 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 crystals in
Dye Lasers; 5.4. Luminescent displays and light induced permanent gratings in dye doped cholesteric liquid

crystals.
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3 OLIVER GRAYDON |"Paper-like mirrors", VOL 7
NOVEMBER
NATURE PHOTONIC 2013 UK 1
4 Gia Petriashvili, "Paper like cholesteric Vol. 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, Maria P.
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 alternative 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 simple 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.

Z.Taliashvili, Vacuum nanogap formation in | Thin Solid Elsevier 5
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1.We demonstrate the photo optical properties of a flexible polymer film consisting of a spiropyrane doped
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cholesteric liquid crystal (SPCLC). Extremely high solubility of the SP molecules in the CLC matrix and
the specially designed method of micro encapsulation enable to fabricate photo sensitive films for the non-
destructive recording of optical information with high resolution. Proposed simple 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 crucial step for a variety of]
applications in biomedicine and in optics.Here, we report on a novel 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 optical 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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