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The recording media for holography based on a new type of fluorescent dyes: butyl-substituted aminoantropiridone
V.G. Shaverdova *, S.S. Petrova, A.L. Purtseladze, V.I.Tarasashvili, N.I.Obolashvili
Laboratory of holographic recording and processing of information, the Institute of Cybernetics, Georgian Technical University, str.SandroEuli 5, 0186 Tbilisi, Georgia

1. Introduction — It is known that polarization holographic methods of preserving and processing of information have a number of significant advantages over other optical methods, which gives
full information possibility to reach analogy between the object and the polarization hologram. As supposed by us one of the possible ways of further development of holography is creation a
fluorescent polarization holography. It is shown that for the solution of its problems - it is necessary to have a polarization-sensitive fluorescent recording media.

2. Experimental — By the method of directed synthesis was received homologues of luminescent dyes series aminoantrapiridone: (CISO») >-AAF-R; (CISO») 5 -1.4 di - AAP-R and (CISO») »-1.5
di.- AAP-R, from which were selected the i- butyl components. According to the developed technologies were obtained photosensitive materials for neutral, acidic and alkaline media . Was
created an optical scheme and sensitometric technique allowing to measure the polarization properties of fluorescent media , with different polarization of illuminating beam. For the study the
fluorescent properties of the materials was used the method of polarized luminescence. Was introduced a new parameter - the factor of anisotropic emission - kdA(n7),,,, . For the irradiation of dye

samples were used the laser radiation with a -532 nm.

3. Results and Discussion — The spectral curves of linear and circular luminescence iBu-homologues sulfochlorides AAP-R for different values of the medium acidity were received . Were
received the spectral curves of anisotropic radiation and the spectral curves of circular dichroism and birefringence samples. We discussed the results of experiments conducted with the use of
quantum-chemical approach.

4. Conclusions — The maximum values of the spectral line emission luminescence of samples: (CISO2) 2-AAF-iBu; (CISO2) 2-1.4-di AAP-iBu and (CISO2)2 -1.5- di AAP- iBu strongly
influenced by the acidity of the medium.The largest values of the coefficient of the anisotropic emission observed for the sample with the dye (CISO2) 2-1.5-di-AAP-Bu, since in this molecule the
process of stereo isomerization are proceeding easier than in other molecules. The molecule is in a more asymmetric, less flat and orderly situation that affects on the magnitude of the anisotropy.
At the illumination by the right-circularly polarized light - the magnitude of the luminescence emission maxima is greater than the corresponding value-for left-circular. One can assume that under
the excited state of the samples dextrorotatory enantiomer predominates.
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Polarization-sensitive recording media based on the bio-pigments
V.G. Shaverdova, S.S. Petrova, A.L.Purceladze, V.1.Tarasashvili, N.L.Obolashvili

The Institute of Cybernetics, Georgian Technical University, Thilisi, Georgia
shaverdova@inbox.ru
The technology of obtaining polarization-sensitive recording media, based on using biopigments, such as carotenoids, chlorophyll and betanin derivatives, introduced in the gelatin,
polyvinylpyrrolidone or nitrocellulose matrix. We have studied the vector properties of the obtained bio-pigments. The samples were irradiated with actinic linearly and circularly polarized laser
emission, wavelengths within spectral range (405 — 632 nm). Quantitative calculations of complex birefringence (light-induced anisotropy and birefringence) were carried out according to the
developed system of sensitometry. The impact of actinic irradiation caused the induced luminescence emergence into the biopigments samples. For studies the fluorescence properties of materials,
we had developed the optical scheme that allows measuring the anisotropic characteristics of the luminescence emission, to identify spectral peaks of induced luminescence, and to change the
polarization state of the activating irradiation. Quantitative measurements were carried out according to the developed polarized luminescence technique, based on the vector-matrix method Jones.
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We have introduced the parameters that characterize the induced polarized luminescence — anisotropic emission and birefringence coefficients. The appropriate spectral curves were plotted, as
well.
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The aim of the project is the theoretical and experimental study of the polarization-luminescent hologram-PLH realization; obtaining a highly-efficientrecording media; improvementof
investigation methods of luminescent, anisotropic-gyrotropic and holographic parameters; PLH application for scientific and practical tasks.

The three-dimensionalultra-high capacitymulti-channel element of luminescent polarization-holographic memory was created. Data storage and visualization are conducted in the whole
polarized luminescencespectrum range of the element at the different frequencies simultaneously.

A polarization-holographic correlator was created. Information coding is carried out in any region of the absorption spectrum of element, optical pattern recognition(matched filtering) -in
the luminescence spectrum of the memory elementat the different frequenciessimultaneously.

The luminescent anisotropic-profile polarization-holographic gratings were obtained for analyzing the polarizationradiation state over the luminescence spectral range.

Polarization-holographic recording of anisotropic microscopic object inluminescent polarization-sensitive carrierwas done. Theconfocal microscopy anda posterioripolarization analysis of
reconstructed image were carried out.

Luminescence polarization stateof fossil bitumen (oilfield extracted) was monitored.We determine oil-content of bitumen and the oil-extraction strategy by polarization spectra analysis-
PSA of luminescent element.

The luminescent polarization-sensitivemedia were applied as invisible markers for banknotes, securities; PSA of samples unambiguouslydetermines theirauthenticity.
It’s possible to createoptical devices with unique properties using luminescent polarization element. They can be used for various purposes:
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e Crystallography: defect detection;observing intermolecular excitation energy-transfer in solutions and crystals.
e Polarization and quality analysis of non-stationary fields.
e Modern biochemistry and medicine: as new markers and fluorescent micro-probes.
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