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vladimer WavWaniZis saxelobis  

kibernetikis instituti 

 

2013 wlis 

samecniero angariSi 

 

maTematikuri kibernetikis ganyofileba 

ganyofilebis xelmZRvaneli: grigor giorgaZe — akad. doqtori  

samecniero erTeulis personaluri Semadgenloba: 

revaz grigolia (akad.doqt), mTav.mec.Tan., samec.sabW.Tavm.; 

neli tyemalaZe (akad.doqt), uf.mec.Tan; 

giorgi boloTaSvili (akad.doqt), uf.mec.Tan.; 

revaz qurdiani (akad.doqt), uf.mec.Tan.; 

maia elizbaraSvili (akad.doqt), mec.Tan.; 

levan uridia, mec.Tan.; 

vaxtang JRamaZe, mec.Tan.; 

ramaz liparteliani, mec.Tan. m/S; 

goderZi fruiZe, mec.Tan.; 

mzia menabde, uf. progr.; 

nanuli CxikvaZe, uf. progr.; 

dali goSaZe, uf. progr.; 

mayvala quriZe, progr.; 

violeta jixvaSvili, progr.; 

meri xanjalaSvili, progr.; 

valerian jiqia, uf. laboranti 

 

saqarTvelos saxelmwifo biujetis dafinansebiT 2013 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 

 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 proeqciuloba da 

unifikacia lokalurad 

sasrul monadikur  MV –

algebrebSi 

prof. revaz grigolia revaz grigolia, ramaz 

liparteliani 

 

mimdinare 2013  weli mieZRvna monadikuri  MV-algebrebis mravalsaxeobebSi, 

romlebic warmoadgenen monadikuri lukaseviCis mravalniSna logikis algebrul 

modelebs, sasrulad warmoqmnili proeqciuli algebrebis daxasiaTebas lokalurad 



2 

 

sasrul monadikur  MV–algebrebSi.   

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

2 

grafikebis klasifikacia 

swavlebiT saxeTa 

amocnobis sistemis 

gamoyenebiT 

akad. doqtori 

n. tyemalaZe 

v. jixvaSvili, m. quriZe, 

g. mamulaSvili 

 

SemuSavebulia sawyisi informaciis _ grafikebis Sesabamisi cxrilebis gardaqmnis 

meTodi, romlis Tanaxmad maswavli realizaciebis safuZvelze gansazRvrulia 20 

formula, romelTaganac SerCeulia 8; meTodi realizebulia PC-ze da CarTulia 

Cvens mier SemuSavebul swavlebiT saxeTa amocnobis sistemaSi, romliTac xdeba 

axali grafikebis amocnoba (klasifikacia). 

 

sagranto dafinansebiT damuSavebuli  

samecniero-kvleviTi proeqtebi 

 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

Mmonodromuli 

kvanturi gamoTvlebi 

saqarTvelos 

erovnuli 

samecniero 

fondi da 

mecnierebis da 

teqnologiebis 

fondi ukrainaSi 

Gg.giorgaZe z.meliqiSvili 

d.goSaZe 

n.CxikvaZe 

 

Seswavlili iqna samdoniani identuri atomi erT da ormodian kvantur velSi;  

agreTve, gare eleqtrodipoluri da eleqtrokvadrupoluri urTierTqmedeba 

atomTan. agebuli iqna cxadad Sesabamisi hamiltoniani da evoluciis operatori. 

daSvebis Tanaxmad TiToeul atoms gaaCnia sami energetikuli done, xolo 

urTierTqmedeba akmayofilebs Semdeg pirobebs: a) yvela atomur-fotonuri procesi 

eleqtrodipoluri an eleqtrokvadrupoluria; b) atomis sami donidan mxolod or-

ori done urTierTqmedebs; g) ori modis SemTxvevaSi TiToeuli moda 

urTierTqmedebs doneebis mxolod erT wyvilTan; d) araurTierTqmedi doneebi 

erTmaneTs Sualeduri donis saSualebiT ukavSirdebian. iang-baqsteris gantolebis 

saSualebiT agebuli iqna samganzomilebiani gadaxlarTvis operatori. gamoyvanili 

iqna sakmarisi piroba imisa, rom samganzomilebiani unitaruli matrici iyos 

gadaxlarTvis operatori. agebuli iqna elementarul geitTa bazisi. 
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# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

2 

 

 

proeqciuloba, 

unifikacia da 

struqturuli 

sisrule                                                             

monadikuri MV-

algebrebis  

mravalsaxeobaSi 

SoTa 

rusTavelis 

erovnuli 

samecniero 

fondi 

prof. revaz 

grigolia 

revaz grigolia, 

ramaz 

liparteliani 

 

aRwerilia m-warmomqmneliani (1  m< ) Tavisufali monadikuri MV-algebra 

lokalurad sasrul monadikur MV-algebraTa mravalsaxeobaSi, romelic 

warmoadgens yvela monadikuri  MV-algebrebis mravalsaxeobis qvemravalsaxeobas. 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

3 logikis 

struqturuli da 

gamoTvliTi 

Tvisebebi  II 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

da CNRS 

prof. revaz 

grigolia 

revaz grigolia, 

ramaz 

liparteliani 

 

damtkicda, rom 1-warmomqmneliani Tavisufali  MV(C)-algebra FMV(C)(1)  izomorfulia  

MV(C)-algebra C 2   Tavisufali warmomqmneliT (c,c), sadac C  Cangis MV-algebraa. es 

Sedegi ganzogadoebulia nebismieri  m  warmomqmnelisaTvis 

 

 

publikaciebi: 

saqarTveloSi 

monografiebi 

# avtori/avtorebi 

 

monografiis saTauri 
gamocemis adgili, 

gamomcemloba 

gverde

bis 

raode 

noba 

1  neli tyemalaZe                   swavlebiT saxeTa amocnobis 

sistemis Teoriuli safuZvlebi 

teqnikuri 

universiteti. 

  136      
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gadacemulia 

dasabeWdad 2013w. 

ivlisSi. 

 

 

ucxoeTSi 

monografiebi 

# avtori/avtorebi 

 

monografiis saTauri 
gamocemis adgili, 

gamomcemloba 

gverde

bis 

raode 

noba 

1    G.Giorgadze                 GGeometry of Quantum Computation Nova Publishers (N.Y) 

 

    178    

This book is concerned with the geometric theory of computation. We have in mind the known paradigm 

according to which the computation is the combination of an algorithm and a computation process. The latter 

process is performed by some dynamical system. If for the description of the computing dynamical system, a 

configuration space with nontrivial-geometry or topology is chosen, one can talk about the geometric character 

of the computation. The book examines the known holonomic and topological models of quantum computation 

and the new monodromic model of quantum computation is discussed in detail. 

 

 

statiebi 

# avtori/ avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde 

bis 

raode 

noba 

1 Revaz Grigolia, 

Antonio Di Nola, 

Giacomo Lenzi 

Projectivity and unification in the 

varieties of locally finite monadic 

MV –algebras 

Proceedings 

of Topology, 

Algebra, and 

Categories in 

Logic 2013 

Vanderbilt 

University 

88-91 

2 Ramaz Liparteliani Unification problems in finite 

MV-algebras with constants 

Handbook of 

4th World 

Congress and 

School on 

Rio de Janeiro, 

Brazil 

103 
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Universal 

Logic..  Eds 

J.Y. Beziau, 

A. 

Buchsbaum, 

A. Costa-

Leite, A. 

Altair 

 

samecniero forumebis muSaobaSi monawileoba 

saqarTveloSi 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 g.giorgaZe, m.jiblaZe Different Ways to Construct a Universal 

Set of Quantum Gates 

International Conference 

Lie Groups, Differential 

Equations and Geometry. 

June 17-22, 2013,  

Batumi 

2 g.giorgaZe Regular systems of ODE and Riemann-

Hilbert boundary value problem. 

 “ Modern Problems in 

Applied Mathematics” 

September 5-9, TSU, 

2013 

 

 

ucxoeTSi 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 g.giorgaZe, g.ximSiaSvili On RHP for loop spaces 

 

Kracow, 7th  ISAAC 

congress August 5-12  

2 Revaz Grigolia Projectivity and unification in the varieties 

of locally finite monadic MV –algebras 

July 28 - August 1, 2013  

 Department of 

Mathematics, Vanderbilt 

Uni-versity, Nashville  

USA 
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3 Ramaz Liparteliani Unification problems in finite MV-

algebras with constants 

March 29-April 7, 2013, 

Rio de Janeiro, Brazil 

 

 

 

stoqasturi analizisa da maTematikuri modelirebis ganyofileba 

 

ganyofilebis xelmZRvaneli: akademiuri doqtori zurab  firanaSvili. 

samecniero erTeulis personaluri Semadgenloba: 

revaz TevzaZe - mTavari mecnieri TanamSromeli (akad. doqt.) 

giorgi jandieri - mTavari mecn. TanamSromeli (akad. doqt.) 0,5 saSt.erT. 

Tamaz sulaberiZe - mTavari mecn. TanamSromeli (akad. doqt.) 0,5 

saSt.erT. 

irakli sxirtlaZe - ufrosi mecnieri TanamSromeli (akad. doqt.) 

givi bolqvaZe - ufrosi mecnieri TanamSromeli (akad. doqt.) 

liveri qadagiSvili - ufrosi mecnieri TanamSromeli (akad. doqt.) 

besik CiqviniZe - mecnieri TanamSromeli (akad. doqt.) 

naTela xuciSvili - mecnieri TanamSromeli (akad. doqt.) 

zurab alimbaraSvili - mecnieri TanamSromeli  

naira beqauri - mecnieri TanamSromeli 

roland bakuraZe - mecnieri TanamSromeli  0,5 saSt.erT. 

vladimer miqelaSvili - mecnieri TanamSromeli  0,5 saSt.erT. 

viaCeslav mesxi - ufrosi inJiner-programisti (akad. doqt.) 

Tamar suxiaSvili - informaciis specialisti (akad. doqt.) 

givi qarumiZe - wamyvani inJineri (akad. doqt.) 

zaira berikiSvili - wamyvani inJineri 

eliso korZaia - wamyvani inJineri 

esma gonaSvili - wamyvani inJineri 

neli gundiSvili - ufrosi laboranti 

 

 

saqarTvelos saxelmwifo biujetis dafinansebiT 2013 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 

 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 stoqastur procesTa 

modelirebisa da 

prognozirebis 

konstruqciuli meTodebis 

akad. doqtori  

z. firanaSvili 

akad. doqtorebi:  

T.sulaberiZe, i.sxirtlaZe, 

g.bolqvaZe , n.xuciSvili,  

mecn.TanamSromlebi: 



7 

 

damuSaveba   z.alimbaraSvili, 

r.bakuraZe, n.beqauri, 

 

a) miRebul iqna eqsponencialurad krebadi anaTvlebis ganzogadebuli mwkrivebi 

stoqasturi procesebisa da stoqasturi velebisTvis. aRsaniSnavia, rom mwkrivebis 

krebadobis siCqare maRalia miuxedavad imisa, rom sainterpolacio formulebSi 

Sedis mxolod elementaruli funqciebi, rac maT gamoyenebas aadvilebs. 

formulebSi Semavali parametrebis SerCevis xarjze miiReba gamoyenebiTi 

TvalsazrisiT saintereso anaTvlebis formulebi. amJamad mimdinareobs konkretuli 

realuri situaciis amsaxveli parametrebis dadgenis meTodikis damuSaveba. 

SemuSavdeba kompiuteruli programa Sesabamisi gamoTvliTi amocanebisTvis. 

b) dadgenil iqna Teoremebi, romlebic specialur koeficientebian furies 

mwkrivTaTvis afasebs koeficientTa klebis siCqares funqciis uwyvetobisa da 

sustad rxevadi funqciebis meSveobiT. sakiTxi Seexeba sustad rxevadi funqciebis 

gamoyenebas furies trigonometriul mwkrivTa TeoriaSi. gamiznulia aRniSnuli 

Sedegebis gamoyeneba stoqasturi procesebisTvis. 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

2 

maTematikuri finansebis 

ZiriTadi amocana   

akad. doqt. revaz TevzaZe akad. doqtorebi: 

r.TevzaZe, 

b.CiqviniZe 

 

Seswavlilia arasruli finansuri bazrebisTvis mTel RerZze gansazRvruli 

sargeblianobis maqsimizaciis amocanis dinamiuri fasis funqciis analizuri 

Tvisebebi. es Tvisebebi saWiroa imis saCveneblad, rom dinamiuri fasis funqcia 

akmayofilebs garkveul kerZowarmoebulian Seqceul stoqastur diferencialur 

gantolebas. 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

3 

gabneuli gamosxivebis 

statistikuri 

maxasiaTeblebis Seswavla 

atmosferos zeda fenebSi  

akad. doqt. g.jandieri akad. doqt. g.jandieri 

 

mdore SeSfoTebis miaxloebaSi da difraqciuli efeqtebis gaTvaliswinebiT 

Seswavlilia mravaljeradad gabneuli eleqtromagnituri talRebis gavrcelebis 

Taviseburebebi magnitoaqtiur plazmaSi eleqtronebis koncentraciisa da gareSe 

magnituri velebis fluqtuaciebiT. miRebulia fazis fluqtuaciebis struqturuli 

funqciebi da "mosvlis kuTxeebis" analizuri gamosaxulebebi turbulenturi 

plazmis fluqtuirebadi parametrebis nebismieri korelaciuri funqciebisaTvis. 

analizurad da ricxobrivad Seswavlilia "orburcobiani efeqtis" axali 
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Taviseburebebi eqsperimentze dakvirvebadi speqtraluri funqciisaTvis. agebulia 

Sesabamisi fazuri portretebi. kompleqsuri geometriuli optikis miaxloebaSi 

gamokvleulia neli magnitohidrodinamikuri talRebis (alvenis da magnitobgeriTi 

talRebis) gavrcelebis Taviseburebebi ionosferos qveda fenebSi. analizurad da 

ricxobrivad gaanalizebulia scintilaciis efeqtebi plazmuri fenidan sxvadasxva 

manZilebze da Sedarebulia eqsperimentTan. 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

4 

cifruli gamosaxulebis 

segmentacia da 

segmentebis formis 

aRwera (sruldeba saxeTa 

amocnobis gamoyenebiTi 

sistemebis 

ganyofilebasTan erTad)  

akad. doqt.: Tamaz 

sulaberiZe da oTar 

TavdiSvili 

akad. doqtorebi: 

T.sulaberiZe, 

o.TavdiSvili, 

mecn.Tan. z.alimbaraSvili, 

Seswavlilia segmentirebuli cifruli gamosaxulebis calkeuli segmentebis 

aRweris SesaZleblobebi e.w. fraqtalebis Teoriis Sedegebze dayrdnobiT.  

 

sagranto dafinansebiT damuSavebuli  

samecniero-kvleviTi proeqtebi 

 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

pirveli da meore 

rigis Seqceuli 

stoqasturi 

diferencialuri 

gantolebebi da maTi 

gamoyeneba stoqastur 

marTvasa da finansur 

maTematikaSi  

SoTa 

rusTavelis 

erovnuli 

samecniero 

fondi, 2012-

2013ww., FR/69/5-

104/12 

akad.doqt. mixeil 

mania (Tsu) 

kibernetikis 

institutis 

mxridan: akad. 

doqtorebi: 

r.TevzaZe, 

b.CiqviniZe 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

2 cifruli 

gamosaxulebis 

segmentacia da 

segmentirebuli 

gamosaxulebis 

aRwera_(2012-2014)w.w. 

(sruldeba saxeTa 

amocnobis 

gamoyenebiTi 

sistemebis 

SoTa 

rusTavelis 

erovnuli 

samecniero 

fondi 

akademiuri 

doqtori oTar 

TavdiSvili 

akademiuri 

doqtorebi: Tamaz 

sulaberiZe, 

Tea Todua, 

damxmare 

personali: mec.Tan. 

z.alimbaraSvili  
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ganyofilebasTan 

erTad) 

 

SemuSavda cifruli gamosaxulebis segmentaciis axali formalizebuli meTodi, 

romelic emyareba ganawilebis funqciis parzenis statistikur Sefasebas; 

SemuSavebulia midgoma, romelic iZleva gamosaxulebis segmentaciis xarisxis gaum-

jobesebis SesaZleblobas segmentaciis procesSi monawile parametrebis saTanado 

SerCevis xarjze da Sesabamisi statistikuri gadawyvetilebis safuZvelze; 

SemuSavebulia segmentaciis meTodis Sesabamisi kompiuteruli programa delfis 

garemoSi; 

segmentaciis  meTodis Semowmeba ganxorcielda satesto gamosaxulebebze. 

 

 

 

publikaciebi: 

saqarTveloSi  

 

statiebi  

# avtori/avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde 

bis 

raode 

noba 

1 Z.Piranashvili Some Remarks on Certain 

Sampling formulas, 

submitted in Bulletin of GNAS 

 

ibeWdeba 

2013 wlis 

bolo 

nomerSi 

Tbilisi 5 

2 T.Sulaberidze, 

O.Tavdishvili, 

T.Todua 

An approach to the improvement 

of the result of segmentation. 

Georgian Engineering News  

vol. (66), #2 Tbilisi 

GEN LTD 

pp. 20-24 

3 R. Tevzadze, M. Mania On the properties of the dynamic 

value functions in the problem of 

optimal investing in incomplete 

markets,  

submitted in Georgian 

Mathematical Journal. 

 Tbilisi  
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ucxoeTSi 

 

statiebi 

# avtori/ avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde 

bis 

raode 

noba 

1 R. Tevzadze, 

Toronjadze and T. 

Uzunashvili 

Robust utility maximization for a 

diffusion market model with 

misspecified coefficients, 

Finance and Stochasics  

17, 3, (2013) Springer, 

holandia 
pp.535–

563. 

2 Jandieri G. V.,    

Ishimaru A. 

Some peculiarities of the spatial 

power spectrum of scattered 

electromagnetic waves in 

randomly inhomogeneous 

magnetized plasma with electron 

density and external magnetic 

field fluctuations, 

Progress In Electromagnetics 

Research, PIER B,  

vol. 50, 2013. aSS pp. 77-95 

3 Jandieri G.V., 

Diasamidze Zh.M., 

Diasamidze M.R. 

Scintillation spectra of scattered 

electromagnetic waves in 

turbulent magnetized plasma, 

Journal of Basic and Applied 

Physics 

vol. 2, # 4, 

2013. 

honkongi pp. 94-

112  

4 B. Chikvinidze and M. 

Mania 

New proofs of some results  of 

bounded mean ostilation 

martingales using backward 

stochastic differential equation, 

Journal of Theoretical Probability 

2013, to  

appear. 

Springer, 

germania 

 

 

 

samecniero forumebis muSaobaSi monawileoba 

saqarTveloSi 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 z.firanaSvili, 

T.sulaberiZe 

On the Generalized Sampling Formula and 

some of its special cases 

baTumi, 2013 wlis 9-

15 seqtemberi 
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ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 Jandieri G.V., Ishimaru A.  

 
Features of the spatial power spectrum of 

scattered electromagnetic waves in a 

randomly inhomogeneous magnetized 

plasma with electron density and external 

magnetic field fluctuations,  PIERS 

(Progress In Electromagnetics Research) 

12-15 August, 2013, 

Stockholm, Sweden,. 

2 Jandieri G.V., Ishimaru A. Power spectra of Ionospheric Scintillation, 

WORLDCOMP’13 (The 2013 World 

Congress in Computer Science, Computer 

Engineering and Applied Computing), 

CSC’13 (the 9th International Conference 

of Scientific Computing): “Numerical 

methods, Approximation and estimation 

techniques, Optimization methods”  

 

22-25, July, pp. 39-44, 

2013 

Las Vegas, Nevada, USA 

 

 

 

 

 

saxeTa amocnobis gamoyenebiTi sistemebis ganyofileba 

 

ganyofilebis xelmZRvaneli: akad. doqtori avTandil kvitaSvili, amJamad 

ganyofilebis ufrosis m.S. - akad.doqt. goderZi leJava, mT.mec.Tan; 

 

samecniero erTeulis personaluri Semadgenloba: 
gulaber ananiaSvili, akad. doqt., uf.mec.Tan.; 

guram maWavariani, akad. doqt., uf.mec.Tan.; 

oTar TavdiSvili, akad. doqt., uf.mec.Tan.; 

rafael Txinvaleli, akad. doqt., mec.Tan; 

irakli javaxiSvili, akad. doqt. mec.Tan; 

merab kandelaki, akad. doqt., wamy.inJ.; 

omar tyeSelaSvili, akad. doqt. wamy.inJ.; 

amiran mestviriSvili, akad. doqt. wamy.inJ.; 

irine kamkamiZe, mecn.Tan. 

angus vardosaniZe, wamy.inJ.; 

eduard mkrtiCiani, wamy.inJ.; 

Tamar dalaqiSvili, ufrosi programisti 

SoTa nodia, teqnikosi 

daviT oniani, teqnikos-operatori 
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saqarTvelos saxelmwifo biujetis dafinansebiT 2013 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 
 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 Cais foTlis SerCeviT 

sakrefi sacdel-

sademonstracio 

robotuli sistemis 

damuSaveba 

goderZi leJava Aakad. 

doqt. 

kamkamiZe irine  

vardosaniZe angusi 

mkrtiCiani eduardi 

berikiSvili zaira 

dalaqiSvili Tamari 

beqauri naira  

nodia SoTa   

ZiriTadad dasrulda  eleqtrulamZraviani Sasis adaptaciis samuSao, romelic  

masze sakrefi modulis dakidebasTan iyo dakavSirebuli.  

    damuSavda sakrefi modulis sivrculi pozicionirebis sistemis Zravebis marTvis 

eleqtronuli sqema; damzadda da amJamad testirebas gadis sqemis nimuSi. 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

2 

hibridul inteleqtualur 

sistemebSi induqciuri 

gamoyvanis procesoris 

gamoyenebis sakiTxebis 

kvleva 

goderZi leJava -Aakad. 

doqt. 

kamkamiZe irine,  

vardosaniZe angusi, 

mkrtiCiani eduardi, 

berikiSvili zaira,  

dalaqiSvili Tamari,  

beqauri naira, 

nodia SoTa  

 

induqciuri gamoyvanis hibriduli inteleqtualuri sistemis kvlevis programis 

farglebSi wamoyenebul iqna hipoteza induqciuri logikis ZiriTadi operatoris 

Sesaxeb. Catarda manqanuri eqsperimentebi hipotezis Zalmosilebis Sesamowmeblad. 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 saqarTvelos mTliani 

Sida produqtis prognozi 

ARIMA meTodologiis 

gamoyenebiT 

avTandil kvitaSvili 

Aakad. doqt. 

Txinvaleli rafael, 

javaxiSvili irakli, 

ananiaSvili gulaberi, 

kandelaki merabi,  

tyeSelaSvili omar 

 

GRNN qselis gamoyenebisas miRebulia determinaciis koeficienti R2≥0.94. dadgenil 

iqna, rom meti upiratesoba  unda mieniWos GRNN neironuli qselis gamoyenebis 

variants, radgan is uzrunvelyofs aproqsiმაciis maRal xarisxs da aCvenebs 

monacemebis cvlilebis tendencias drois yvelaze xangrZliv monakveTze 

 



13 

 

sagranto dafinansebiT damuSavebuli  

samecniero-kvleviTi proeqtebi 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

cifruli 

gamosaxulebis 

segmentacia da 

segmentirebuli 

gamosaxulebis 

aRwera _ (2012-14)w. 

SoTa 

rusTavelis 

erovnuli 

samecniero 

fondi 

akademiuri 

doqtori oTar 

TavdiSvili 

akademiuri 

doqtorebi: Tamaz 

sulaberiZe, 

Tea Todua 

 

SemuSavda cifruli gamosaxulebis segmentaciis axali formalizebuli meTodi, 

romelic emyareba ganawilebis funqciis parzenis statistikur Sefasebas; 

SemuSavebulia midgoma, romelic iZleva gamosaxulebis segmentaciis xarisxis 

gaumjobesebis SesaZleblobas segmentaciis procesSi monawile parametrebis 

saTanado SerCevis xarjze da Sesabamisi statistikuri gadawyvetilebis safuZvelze; 

SemuSavebulia segmentaciis meTodis Sesabamisi kompiuteruli programa delfis 

garemoSi; 

segmentaciis  meTodis Semowmeba ganxorcielda satesto gamosaxulebebze. 

 

 publikaciebi: 

saqarTveloSi 

saxelmZRvaneloebi 

# avtori/avtorebi 

                                   

saxelmZRvanelos saxelwodeba 
gamocemis adgili, 

gamomcemloba 

gverde

bis 

raode 

noba 

1 o. TavdiSvili kompiuteruli xedva.  

I nawili 

“teqnikuri 

universiteti”, 

Tbilisi 

418 

kompiuteruli xedvis saxelmZRvaneloSi ganxilulia 2D cifruli gamosaxulebebis 

damuSavebisa da analizisTvis saWiro aucilebeli Teoriuli sakiTxebi da maTi 

praqtikaSi gamoyenebis konkretuli magaliTebi. kompiuterul xedvas farTo gamoye-

neba aqvs biologiaSi, dedamiwis zondirebis amocanebSi, manqanur xedvaSi, 

samedicino diagnostikaSi, sasoflo-sameurneo amocanebSi, kartografiasa da, 

sazogadod, scenaTa analizis amocanebSi 

 



14 

 

statiebi 

# avtori/avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde 

bis 

raode 

noba 

1 T.Sulaberidze, 

O.Tavdishvili, T.Todua 

An approach to the improvement 

of the result of segmentation. 

Georgian Engineering News  

vol. (66), #2, 

pp. 20-24 

Tbilisi 

GEN LTD 

5 

naSromSi ganixileba gamosaxulebis segmentaciis xarisxis gaumjobesebis 

SesaZlebloba segmentaciis procesSi monawile parametrebis saTanado SerCevis 

xarjze da Sesabamisi statistikuri gadawyvetilebis safuZvelze 

 

 

biokibernetikuli sistemebis ganyofileba 

 

ganyofilebis xelmZRvaneli: akademiuri doqtori besarion farcvania 
 

samecniero erTeulis personaluri Semadgenloba: 

Tengiz zorikovi- ufr. mec. Tan., akad. doqt.; 

Tamar surgulaZe – mec. Tan., akad. doqt. 

Teimuraz gogolaZe – mec. Tan., akad. doqt.; 

irakli avaliSvili _ mec. Tan., akad. doqt.; 

nino fonjaviZe _ mec. Tan., 

oTar kviJinaZe _ wamyvani inJineri 

lia sanebliZe _ ufrosi laboranti 

mzia WavWaniZe _ ufrosi laboranti 

giorgi mamulaSvili _ programisti  

 

saqarTvelos saxelmwifo biujetis dafinansebiT 2013 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 

 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 biologiur qsovilebSi 

infrawiTeli diapazonis 

eleqtromagnituri 

velebis SeRwevadobis 

gamokvleva 

akad. doqtori  

b. farcvania 

akad. doqtorebi  

b. farcvania, T. gogolaZe, 

T. surgulaZe, 

T.sulaberiZe 
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Seswavlil iqna infrawiTeli gamosxivebis biologiur qsovilebSi SeRwevadoba. 

naCvenebia, rom infrawiTeli sxivebi ganWolaven biologiur qsovilebs. ganWolva 

xdeba biologiur qsovilSi sxivebis mravaljeradi gabnevis Sedegad. dadgenil iqna, 

rom maqsimaluri SeRwevadoba gaaCnia 840 nm talRis sigrZis mqone axlo infrawiTel 

gamosxivebas. naCvenebia, rom 800-900 nm talRis sigrZis mqone infrawiTeli sxivebi 

ganWolaven 5 sm-mde sisqis mqone biologiur qsovilebs. dadgenilia, rom 

ganWolvadobis xarisxi damokidebulia bilogiuri qsovilis warmoSobaze. 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

2 

ultrabgeriTi 

signalebiT warmodgenil 

brZanebaTa optimaluri 

sistemis  damuSaveba 

delfinebis 

samsaxureobrivi 

gamoyenebisTvis 

akad. doqt. Tengiz 

zorikovi 

akad. doqt. Tengiz 

zorikovi  

rafiel Txinvaleli 

 

gegmis mixedviT damuSavda specialuri klasis ultrabgeriT brZanebaTa signalebis 

generaciis principuli sqema. sqemis Sesabamisad damzadda wylgaumtari kompaqturi 

korpusis mqone xelsawyo, romlis saSualebiT SesaZlebelia boTlcxvira 

delfinebis smeniTi sistemis adekvaturi ultrabgeriTi brZanebebis auzSi 

gamosxiveba. damzadebuli xelsawyo uzrunvelyofs rva sxvadasxva brZanebis 

formirebas, rac savsebiT sakmarisia baTumis delfinariumSi sawyis etapze 

brძanebaTa sistemis aprobaciisaTvis. 

 

publikaciebi: 

ucxoeTSi 

statiebi 

# avtori/ avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde 

bis 

raode 

noba 

1 b. farcvania,  

g. petriaSvili, 

a. WaniSvili, 

n. fonjaviZe, 

a.xuskivaZe, 

d. koCiaSvili 

Near Infrared Radiation in 

Diagnosis of Prostate Cancer: 

Preliminary Results, 

 Urology 

V8. isue 3. 

2013w. 

aSS 10 
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2 b. farcvania, 

T.sulaberiZe,  

z. alimbaraSvili 

Changes of the Mollusk 

Neuron Action Potential 

Parameters Over the 

Recurrent Intracellular 

Stimulation,  

Cybernetic Letters 

V 13.N#1 CexeTi 9 

3 b. farcvania,  

g. petriaSvili,  

n. fonjaviZe 

Possibility of using near infrared 

irradiation for early cancer 

diagnosis, 

Electromagnetic Biology and 

Medicine 

V34 #4 aSS 8 

4 b. farcvania, 

T.sulaberiZe,  

l. SoSiaSvili 

Effect of high SARs produced by 

cell phone like radiofrequency 

fields on mollusk single neuron, 

Electromagnetic Biology and 

Medicine 

V32, #1 aSS 10 

 

samecniero forumebis muSaobaSi monawileoba 

ucxoeTSi  

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 b. farcvania,                      

d. qoCiaSvili 

axlo infrawiTeli gamosxiveba 

prostatis kibos 

diagnostirebaSi 

8-12 seqtemberi, q. 

vankuveri, kanada. 

Seiswavleboda axlo infrawiTeli gamosxivebis biologiur qsovilebSi (adamianis 

xeli, qaTmis kunTi da kani, moluskis kunTi) SeRwevadoba.  Seswavlil iqna 

biologiur qsovilSi moTavsebuli  mcire zomis  sxvadasxva sagnis vizualizaciis 

SesaZlebloba. naCvenebia, rom a) SesaZlebelia milimetris da submilimetris zomis 

sxeulebis danaxva infrawiTel sxivebSi da b) SesaZlebelia infrawiTeli sxivebis 

saSualebiT davinaxoT biologiuri qsovilis sxvadasxva erTmaneTisgan 

gansxvavebuli homogenuri ubani. gakeTebulia daskvna, rom axlo infrawiTeli 

gamosxiveba momavalSi SeiZleba gamoyenebul iqnas adamianis sxeulis dafarul 

organoebSi simsivnuri warmonaqmnebis vizualizaciisaTvis. 
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gamoTvliTi teqnikis elementebisa da nanomasalebis ganyofileba 

 

ganyofilebis xelmZRvaneli: akad.doqt. daviT jiSiaSvili   

 

samecniero erTeulis personaluri Semadgenloba: 

zeinab SiolaSvili - ufrosi mecnieri TanamSromeli (akad. doqt.) 

nikoloz CxaiZe – ufrosi mecnieri TanamSromeli 

laSa qiria – ufrosi mecnieri TanamSromlis m/S 

revaz koxreiZe – ufrosi mecnieri TanamSromeli akad. doqt. 

nino maxaTaZe - ufrosi mecnieri TanamSromeli, akad. doqt. 

tatiana gavrilenko – mec. Tan., akad. doqt., 

Tamar nakaiZe – mec. Tan., akad. doqt., 

giorgi mumlaZe – mec.Tan (0,5 St), swavluli mdivani; 

aleqsandre jiSiaSvili – mec.Tan., 

jano marxulia _ mec.Tan.; 

orest kviciani _ mec.Tan.; 

giorgi nakaSiZe _ wamy. inJ., akad. doqt.; 

naTela namoraZe _ wamy. inJ.; 

enriko kiwmariSvili _ wamy. inJ.; 

dimitri suxanovi _ wamy. inJ.; 

giorgi CixlaZe _ ufr. inJ. programisti; 

izolda mrevliSvili _ wamy. inJ. 

 

saqarTvelos saxelmwifo biujetis dafinansebiT 2013 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 erTganzomilebiani 

fosfiduri nanomasalebis 

miReba da kvleva  

Pprof. daviT jiSiaSvili ufr.mecn.T. z. SiolaSvili 

 ufr.mecn.T. n. maxaTaZe 

ufr.mecn.T. l. qiria 

mecn. T. al. jiSiaSvili 

wamyv.inJ. d. suxanovi 

sabiujeto kvlevis farglebSi Sesrulda samuSao fosfiduri nanomasalebis 

miRebis teqnologiasTan dakavSirebiT. fosforis aris Seqmna xorcieldeboda 

naxevargamtaruli, myari wyaroebis gaxurebiT vakuumirebul reaqtorSi. 

wyaromasalebad gamoyenebuli iyo InP  da GaP. aRniSnuli meTodiT miRebuli iyo 

orive am naxevargamtaris nanomavTulebi saSualo diametrebiT 15-100 nm da 

maqsimaluri sigrZiT 600 mkm. maTi legirebis mizniT zrdis procesSi reaqtorSi 

Seyvanili iyo TuTia, romelic romliT legirebac Sesabamis luminescenciis  

speqtrSic mJRavndeboda.  

miRebuli Sedgebi ase SeiZleba CamovayaliboT: 

1. InP  da GaP-s myari wyaroebis gaxurebisas warmoqmnili fosforis parcialuri 
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wneva (miaxlovebiT 10-5 tori 400°C-ze) sruliad sakmarisia erTganzomilebiani 

fosfidebis (InP  GaP) gasazrdelad; 

2. wyalbadis Semcveli prekursorebis Setana reaqtorSi (H2, NH3 da sxv.) iwvevs 

aRniSnuli naxevargamtarebis disociaciis temperaturis Semcirebas 100-200 

gradusiT da zrdis fosporis parcialur wnevas; 

3. TuTiis damateba reaqtorSi iwvevs maT legirebas, magram misi Warbi 

raodenobiT Seyvana cvlis nanomavTulebis morfologias, vinaidan xdeba 

calke fazis saxiT Zn3(PO4)2 –is gamoyofa.; 

4. nanomavTulTa diametrebi mniSvnelovnadaa damokidebuli zrdis 

temperaturaze; 

5. SemuSavda indiumisa da galiumis fosfidebis gazrdis ortemperaturiani 

meTodi, romelic gulisxmobs temperaturis swraf awevas 450°C–de zrdis 

sawyis etapze da Semdeg mis mkveTr Semcirebas 380°C –de. aseTi meTodiT 

miiReba nanomavTulebi, romelTa diametrebic 40 nm-s ar aRemateba. 

6. daisaxa gzebi aseT nanomavTulebis gamoyenebiT sinaTlis mgrZnobiare 

sensorebis Seqmnis mizniT.  

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

2 

bioTavsebadi 

polimerebiT PVA, PEG 

Semogarsuli magnituri 

nanonawilakebis sinTezi 

akad.doqt. Salva kekutia 

l.sanebliZe, j.marxulia, 

v.miqelaSvili, 

r.TaTaraSvili. 

 

polivinilis spirti da polieTilen glikoli aris hidrofiluri, bioTavsebadi 

polimerebi. nawilakebis zedapirze maTi safari xels uSlis nanonawilakebis 

aglomeracias da Sedegad maRldeba nawilakebis monodispersiuloba. Catarebuli 

iqna samedicino daniSnulebis superparamagnituri rkinis oqsidis nanonawilakebis 

sinTezi da Semogarsva bioTavsebadi PVA, PEG polimerebiT. Cvens mier Seqmnili 

danadgaris meSveobiT SesaZlebeli xdeba nanosiTxis homogenizacia da Sedegad 

ufro maRaldispersiuli magnituri nanosiTxis miReba. marTlac, magnituri siTxis 

sinTezis erT–erT stadiaze gamoyenebuli iqna eleqtrohidravlikuri efeqti, 

romelic uzrunvelyofs maRaldispersiuli magnituri xsnarebis miRebas. 

maTiMmagnituri Tvisebebi dadgenilia a. Sengelaia, d. jafariZe, d. daraselia, a. 

axalkaci (kondensirebuli garemos fizika, Tsu), g. mamniaSvili (fizikis instituti) 

mier. am gazomvebma aCvena magnituri nanonawilakebis superparamagnituri buneba. 

Seswavlili iqna koncentraciis mixedviT magnituri nanonawilakebis zemoqmedeba 

oqros stafilokokze da Catarebulia  sicocxle/ganadgurebis analizi (m. abulaZe, 

fizikis instituti). amgvarad, samuSaos mizani _ Seqmniliyo Zlieri baqtericiduli 

Tvisebebis mqone magnituri siTxeebi, Sesrulebulia. 

3 
wyalbadis Zvradoba da 

lokaluri rxevebi 

ioseb ratiSvili  

(fizikis instituti) 

ioseb ratiSvili  
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mowesrigebad 

wyalbadnaerTebSi 

naTela namoraZe 

(kibernetikis instituti) 

naTela namoraZe  

 

a) gaangariSebuli iyo liTonis meserSi Canergili wyalbadis atomebis rxeviTi 

moZraobis wvlili mowesrigebad liTon-wyalbadis naerTis siTbotevadobaSi C(T) da 

miRebul iqna CeH2.86 hidridisTvis eqsperimentuli C(T) damokidrbulebis zusti 

aRwera temperaturebis farTo diapazonSi, ramac saSualeba mogvca dagvedgina am 

SenaerTis iseTi maxasiaTeblebi, rogoricaa debais temperatura TD, einSteinis 

temperatura TE, da mowesrigebadi qvesistemis energetikuli parametrebi V1 da V2. [1] 

b) eqsperimentebidan cnobili iyo, rom uaRresad msgavsi CeH2 da LaH2 

steqiometriuli hidridebis siTbotevadobis temperaturuli damokidebulebebi C(T)  

mkveTrad gansxvavdebian temperaturaTa intervalSi 100–250 K. am sistemebis 

energetikuli parametrebis analizis safuZvelze dadginda aRniSnuli sxvaobis 

ZiriTadi mizezi. [2] 

g) Tvisobrivad axsnil iqna bmr-eqsperimentebSi dafiqsirebuli NbH0.9 naerTSi 

wyalbadis atomTa Zvradobis naxtomiseburi zrda dabal-temperaturuli fazuri 

gadasvlis wertilis maxloblad da miTiTebuli iyo wyalbadis Zvradobis aseTive 

naxtomiseburi cvlilebis Sesaxeb CeH2.45 hidridSi.   [3] K     

1. I.Ratishvili, N.Namoradze. “Physical Properties of Some Metal Hydrides Applicable for Hydrogen Detectors 

(Brief Review)”. in  Black Sea Energy Resource Development and Hydrogen Energy Problems. (Springer, eds. 

A. Veziroglu et al.), pp. 373-389 (2013). 

2. N.Namoradze, I.Ratishvili. ““Anomalous” heat capacity of the stoichiometric lanthanum dihydride”. 

Bulletin of GNAS, 7(1), 38-45 (2013).   

3. I.Ratishvili, N.Namoradze. “Mobility of hydrogen atoms in the hydrogen containing ordering compounds”. 

moxseneba saerTaSoriso konferenciaze Gordon Research Conference “Hydrogen Metal Systems”, 

14-19/VII-2013, Barga (Italy) 

4 

nanoCanarTebis gavlena 

YBCO zegamtaris 

kritikul parametrebze 

revaz koxreiZe, akad. 

doqtori 

revaz koxreiZe, giorgi 

mumlaZe, jano marxulia 

mimdinare wels daviwyeT 2008 wels q.Tbilisis meriis warmomadgenlebisa da 

devnilebsmitmasnili kriminaluri elementebis mier darbeul-gaZarcvuli 

laboratoriis nawilobrivi aRdgenis procesi. mimdinareobs magnituri gazomvebis 

Casatarebeli xeliTnakeTi, uzustesi vibromagnitometris ganaxleba-dakalibreba, 

programuli Rumelis reabilitacia-testireba. samwuxarod, sxva ZviradRirebuli 

xelsawyoebis aRdgena ver xerxdeba Seuqcevadi dazianebis gamo. jerjerobiT 

moxerxda aRdgenili xelsawyoebis mxolod satesto reJimSi gaSveba. 
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publikaciebi: 

saqarTveloSi 

statiebi 

# avtori/avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde 

bis 

raode 

noba 

1 D. Jishiashvili1, L. 

Kiria, Z. Shiolashvili, 

N. Makhatadze, A. 

Jishiashvili, V. Gobro-

nidze 

Ge- and In-based one-dimensional 

nanostructures: Self-catalytic 

growth 

Nano Studies 

N#1 

2013w 

Tbilisi 

saqarTvelo 

8 

statiaSi ganxilulia germaniumisa da indiumis safuZvelze nanomavTulebis 

gazrdis teqnologia. naCvenebia, rom germaniumisa da indiumis nanowveTebs SeuZliaT 

Seasrulon TviTkatalizatorebis funqcia erTganzomilebiani nanostruqturebis 

formirebis procesSi. 

2 N.Namoradze, 

I.Ratishvili 

“Anomalous” heat capacity of the 

stoichiometric lanthanum 

dihydride. Bulletin of GNAS 

7 (1) Tbilisi, saq. 

mecn. akad. 

gamomcemloba 

7 

dadgenilia uaRresad msgavsi CeH2 da LaH2 steqiometriuli hidridebis 

siTbotevadobebis C(T)[LaH2] da C(T)[CeH2] gansxvavebis ZiriTadi mizezebi 

 

ucxoeTSi 

krebulebi 

# avtori/avtorebi 

                                  

krebulis saxelwodeba gamocemis adgili, 

gamomcemloba 

gverde

bis 

raode 

noba 

1 D.Jishiashvili, 

L.Chkhatishvili, L.Kiria, 

Z.Shiolashvili, 

N.Makhatadze, 

A.Jishiashvili, 

V.Gobronidze. 

Proceedings of the  2013 International 

Conference & Exhibition on Advanced 

& Nano Materials 

Canada,Quebec 

Universite Laval 

8 

2013 wlis agvistoSi kanadaSi, q.kvebekis levalis universitetSi gaimarTa 

saerTaSoriso konferencia Tanamedrove mowinave da nanomasalebTan dakavSirebiT 
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(ICANM 2013). aRniSnul konfersnciaze Cvens mier wardgenili moxseneba daibeWda 

konferenciis Sromebis krebulSi. moxseneba dakavSirebuli iyo nanomasalebis 

miRebis pirolizuri, qimiuri meTodis SemuSavebasTan 

 

statiebi 

# avtori/ avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde 

bis 

raode 

noba 

1 

 

 

2 

 

 

D. Jishiashvili1, L. 

Kiria, Z. Shiolashvili, 

N. Makhatadze, E. 

Miminoshvili, A. 

Jishiashvili.  

 

 

G. R. Patzke, R. 

Kontic, Z. Shiolashvili, 

N. Makhatadze,  D. 

Jishiashvili 

Formation of Germanium Nitride 

Nanowires on the  Surface of 

Crystalline Germanium.   

  Journal of Nanoscience.  

 

 Hydrazine-assisted formation of 

indium phosphide (InP)-based 

nanowires and core-shell 

composites.  

 

Materials 

V. 2013, 

2013, Article 

ID 641734 

 

 

 V. 6 2013,            

Hindawi 

publishing 

corporation, 

Egypt. 

http://dx.doi.org/10.

1155/2013/641734 

 

Multidisciplinary 

Digital Publishing 

Institute 

Switzerland 

  

http://www.mdpi.co

m/1996-

1944/6/1/85 

 

10 pages,  

 

 

 

pp. 85–

100, 

Ppirvel statiaSi detaluradaa Seswavlili germaniumis nitridis nanomavTulebis 

zrdis procesi pirolizuri meTodis gamoyenebisas. napovnia, rom sawyis etapze 

germaniumis kristalis zedapirze yalibdeba monooqsidis nanoburTulebi, 

romlebidanac 490°C-ze orTqli-siTxe-myari meTodiT izrdeba nitridis 

nanomavTulebi. ufro maRal temperaturebze ki zrda xorcieldeba orTqli-myari 

meTodiT. 

meore publikaciaSi aRwerilia indiumis fosfidis nanomavTulebis gazrdis Cvens 

mier SemuSavebuli meTodi hidrazinis aqtiuri aris gamoyenebiT da Seswavlilia 

sxvadasxva temperaturaze miRebuli nanomasalebis Semadgenloba da struqtura. 

 

3 A. Akhalkatsi, D. 

Daraselia, D. 

Japaridze, G. 

Mchedlishvili, A. 

Ugulava, S. 

Chkhaidze, Sh. 

Some magnetic properties of 

liquid superparamagnets 

in print, 

2013 
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Kekutia, L. Saneblidze, 

G. Mamniashvili 

4 I.Ratishvili, 

N.Namoradze  

Physical Properties of Some Metal 

Hydrides Applicable for 

Hydrogen Detectors (Brief 

Review). 

Black Sea Energy Resource 

Development and Hydrogen 

Energy Problems. 

 Dordrecht, the 

Netherlands 

Springer 

16 

mimoxilulia bolo wlebSi Cvens mier miRebuli Teoriuli Sedegebi da maT 

ricxvSi mowesrigebad naerTebSi wyalbadis ZvradobasTan dakavSirebuli sakiTxebi. 

naCvenebia urTierTkavSiri sistemis energetikul parametrebsa da eqsperimentze 

damzeril fizikuri Tvisebebis anomaliebs Soris. 

 

  

koherentuli optikis da eleqtronikis ganyofileba 

 

samecniero erTeulis xelmZRvaneli: akad. doqt. zaza meliqiSvili   

 

samecniero erTeulis personaluri Semadgenloba: 

 
tariel ebraliZe _ mT. mec.Tan., akad. doqt.  

giorgi Wanturia _ mT. mec.Tan., akad. doqt.; 

nikoloz margiani _ mT. mec.Tan., akad. doqt.; 

Tamaz medoiZe _ ufr.mec.Tan., akad.doqt.; 

naTela papunaSvili _ ufr.mec.Tan., akad.doqt.; 

zaza jaliaSvili _ ufr.mec.Tan., akad.doqt.; 

nadia ebraliZe _ mec.Tan.; 

liana kutalaZe _ mec.Tan.; 

Tamar Wanturia _ wamyv. inJ.; 

robert TaTaraSvili _ wamyv. inJ.; 

naTela sabaSvili _ wamyv. inJ.; 

aleqsandre caturovi _ wamyv. inJ.; 

meri Turnava _ wamyv. inJ.; 

aleqsandre miasnikovi _ ufr. lab., akad. doqt. 

 

saqarTvelos saxelmwifo biujetis dafinansebiT 2013 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 
 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 



23 

 

1 simsivnuri qsovilis 

fluorescenciis da 

sinaTlis gabnevis 

speqtroskopia 

akad. doqt.  

zaza meliqiSvili 

akad. doqt. Tamaz medoiZe 

akad. doqt. 

zaza jaliaSvili 

cdebi Catarda ilias saxelmwifo universitetis medicinis samecniero kvleviTi 

institutis TanamSromlebTan erTad (xemZRvaneli prof. q. gogilaSvili). cdebi 

Catarda piris Rrus qsovilebze. mis mizans warmoadgenda piris Rrus lorwovani 

garsis simsivneTa, kerZod ki erlixis adenokarcinomis speqtroskopuli meTodebiT 

aRmoCenis SesaZleblobis efeqturobis dadgenaSi. piloturma kvlevebma aCvena, rom 

lazeruli speqtroskopiis meTodebi sul ramdenime wuTis ganmavlobaSi zusti 

diagnostikis saSualebas iZleva.  yvelaze efeqturi speqtroskopuli meTodi ki 

lazeriT inducirebuli fluorescenciis speqtroskopia aRmoCnda.   

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

2 
vercxlis 

nanonawilaakebis 

fotonika 

akad. doqt. zaza 

meliqiSvili (kibernetikis 

institutis mxridan) 

akad. doqt. Tamaz medoiZe 

akad. doqtori 

zaza jaliaSvili 

 

samuSao Sesrulda Tsu-s andronikaSvilis fizikis instiutis biologiuri sitemebis 

ganyofilebis TanamSromlebTan erTad (xelmZRvaneli: fiz.-maT. mecnierebaTa 

doqtori vasil bregaZe). eqsperimentul samuSaoSi Seswavlil iyo Ag 

nanonawilakebis fotonika biologiur obieqtebSi. dadgida, rom vercxlis 

nanonawilakebi (STanTqmis maqsimumi  430 nm) ar fluorescireben speqtris xilul 

da axlo infrawiTel areSi. Sesabamisad STanTqmuli fotonis energia disipirebs 

atomebis rxeviTi energiis saxiT, 1010-1011 hc-is sixSiriT. nawilakebi romlis zomaa 1-

2nm fotonis energiis STanTqma iwvevs nanonawilakis gacxelebas, rasac mivyevarT 

konformaciul cvlilebebTan, romelsac axlavs nanonawilakis simetriis daqveiTeba. 

vercxlis nanonawilakis (Agnn) urTierTqmedebis Seswavla biologiur obieqtebTan, 

kerZod Timusis dnm-Tan, fotodasxivebisa da temperaturis zemoqmedebis pirobebSi, 

xorcieldeboda erTdroulad Termodinamikuri da speqtroskopuli meTodebiT. 

speqtrofotometruli da speqtrofluorimetruli meTodebis gamoyenebam gvaCvena 

rom: 1) vercxlis nanonawilakis dnm-Tan urTierTqmedebisas dnm-i nawilaks ukeTebs 

garkveul korozias Ag+-is doneze;    2) fotodasxivebis Semdeg ki xdeba vercxlis 

atomebis desorbcia nawilakis zedapiridan da atomebi warmoqmnian kroslinks: 

aRweven ra dnm-is ormagi spiralis SigniT da warmoqmnian gaWimul mogrZo 

erTganzomilebian struqturas (speqtris sigane naxevar simaRleze 1/2 icleba 140nm-

dan 360nm-mde); 3) fotodasxivebis kinetikuri mrudebidan miRebulia da daTvlilia 

reaqciebis siCqaris konstantebi Kd da adsorbciis siTboebi Qa romlebic udrian: 

Agnn-dnm Kd=(8.90.5)10-5sm-1;QQa19.3 kkaloria/mol Ag0; 4) vercxlis nanonawilakebis 

toqsikuroba ganixileba dnm makromolekulebis magaliTze qimo-, fotoqimo da 
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fotoTermoTerapiaSi. agreTve nanaxi iqna, rom vercxlis nanonawilakebi iwveven 

narinjisferi akridinis fluorescenciis Caqrobas rogorc Tavisufal, ise dnm-sTan 

interkalirebul mdgomareobaSi. amave dros, Cvens mier damzeril iqna vercxlis 

nanonawilakebis STanTqmis mrudis hipsoqromuli wanacvleba da hipoqromuli efeqti 

dnm-is garemoSi (20%). 

3 

bismutiani zegamtari 

fazis formirebis 

daCqareba nanonawilakebis 

dopirebiT 

 

akad. doqtori nikoloz 

margiani 

nikoloz margiani 

naTela papunaSvili 

giorgi mumlaZe 

zurab adamia 

 

miRebuli monacemebis safuZvelze SemuSavebulia maRali sisufTavisa da 

gaumjobesebuli kritikuli denis simkvrivis mqone mqone bismutiani zegamtari 

masalebis miRebis daCqarebuli, iafi da energodamzogi teqnologia 

4 

sinaTliT marTvadi 

agregaciebi da 

luminescencia organul 

naerTebSi 

 

akad. doqt. tariel 

ebraliZe 

nadia ebraliZe, giorgi 

mumlaZe 

kalendaruli wlis ganmavlobaSi laboratoriaSi grZeldeboda kvlevebi sinaTliT 

marTvadi luminescenciuri saRebarebis agregaciebis misaRebad da maTi sinaTliT 

marTvis pirobebis dasadgenad. kvlevis obieqtebi iyo Jelatinis firebi da 

wyalxsnarebi Semdegi luminescenciuri saRebarebisa: rodamin 6G, akridin yviTeli, 

akridin narinji. warmoqminli agregatebis inducirebis, zrda-ganviTarebisa da 

daSlis process vakvirdebodiT realur droSi mikroskopis cifruli okularuli 

kameris gamoyenebiT. Seiswavleboda agregaciebis luminescenciuri gamosxivebis 

speqtrebi ultraiisferi sinaTliT dasxivebis procesSi. ganisazRvra aRniSnuli 

procesis kinetika. Sedegebi warmodga cifruli suraTebisa da speqtraluri 

mrudebis saxiT. kvlevis Sedegebi aisaxa saerTaSoriso JurnalSi statiis saxiT. 

5 

fotofizikuri movlenebis 

Seswavla fotonur 

struqturebSi 

Gakad. doqtori giorgi 

Wanturia 

giorgi Wanturia, robert 

TaTaraSvili, meri 

Turnava, lia kutalaZe, 

igor miasnikovi, 

aleqsandre caturovi 

fotofizikuri movlenebis Seswavla fotonur struqturebSi aris wina wlebSi 

dasmuli sami etapisagan Semdgari amocanis mesame etapis mniSvnelovani nawili. 

Catarebul samuSaos win uswrebda: 1. kompleqsuri kvlevebi sxvadasxva tipis da 

Semadgenlobis araorganuli minebis Ziebisa da sinTezisTvis, romelTac eqnebodaT 

miznis gansaxorcieleblad saWiro teqnologiuri, qimiuri, fizikuri da 

speqtraluri Tvisebebi; 2. sinTezirebuli minebis safuZvelze optikuri boWkos 

damzadeba (gamowelva) da am boWkoebidan fotonuri struqturebis Seqmna.                      

kompozitur fotonur struqturaSi SeviswavleT fotofizikuri movlena: sinaTlis 
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intensiobis fotoinducirebuli marTva. 

 

 

sagranto dafinansebiT damuSavebuli  

samecniero-kvleviTi proeqtebi 

 

 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

mikro da nanometris 

zomis B2O3-is 

nawilakebiT 

dopirebis zegavlena 

(RE)Ba2Cu3Oy 
masalebSi 

fazwarmoqmnasa da 

zegamtar Tvisebebze 

SoTa 

rusTavelis 

erovnuli 

samecniero 

fondi 

n. margiani T. medoiZe,  

n. papunaSvili,  d. 

ZanaSvili (Tsu-s 

r.aglaZis 

araorganuli 

qimiisa da 

eleqtroqimiis 

instituti) 

dadgenili iqna kritdenis gazrdis pirobebi  (RE)Ba2Cu3Oy masalebSi 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

2 nanoteqnologiis 

gamoyenebiT miRebuli 

maRaltemperaturuli 

zegamtaris kvleva, 

SC/38/6-260/13 

SoTa 

rusTavelis 

erovnuli 

samecniero 

fondi 

n. margiani 
giorgi mumlaZe, 

qeTevan sadraZe 

proeqtis Sesruleba daiwyeba 2013 wlis dekemberSi 

 

publikaciebi: 

ucxoeTSi 

statiebi 

# avtori/ avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gverde 

bis 

raode 
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gamomcemloba noba 

1 Vasil G. Bregadze, 

Zaza G. Melikishvili, 

Tamar G. Giorgadze  

Photo-Induced DNA-Dependent 

Conformational Changes in Silver 

Nanoparticles, Advances in 

Nanoparticles 

Vol.2 No.2, 

2013 

http://www.scirp.or

g/journal/ANP/ 

Pp 176-

181 

2 Vasil G. 

Bregadze, Zaza G. 

Melikishvili, Tamar G. 

Giorgadze, Zaza V. 

Jaliashvili, Jemal G. 

Chkhaberidze, Jamlet 

R. Monaselidze, Temur 

B. Khuskivadze 

Forster Resonance Energy 

Transfer and Laser Fluorescent 

Analysis of Defects in DNA 

Double Helix,  

arXiv:1306.1

846 [physics.

bio-ph] 2013 

http://arxiv.org/abs/

1306.1846 

27 

3 N.G. Margiani, G.A. 

Mumladze, N.A. 

Papunashvili, Z.A. 

Adamia, D.I. 

Dzanashvili 

Effect of BN-added precursors on 

phase formation and transport 

properties of (Bi, Pb)-2223 HTS. 

J. Supercond. Nov. Magn. 

DOI: 10.100

7/s10948-

013-2330-1 

Springer US  

4 N.G. Margiani, I.R. 

Metskhvarishvili, Z.A. 

Adamia, T.D. 

Medoidze, N.A. 

Papunashvili, D.I. 

Dzanashvili, M.I. 

Chubabria 

Influence of Boron-containing 

Dopants on Superconducting 

Properties of (Bi,Pb)-2223 HTS 

J. Supercond. Nov. Magn.  

26 Springer US pp. 965-

968  

5 Tariel Ebralidze, Nadia 

Ebralidze, and Giorgi 

Mumladze 

Anisotropy Photoinduction during 

the Mass Associations of Dye 

Molecules in Gelatin Films, 

Journal of Materials 

Volume 2013 

(2013), 

Article ID 

507938, 

http://www.h

indawi.com/j

ournals/jmat/

2013/507938

/ 

Hindawi Publishing 6 

6 G. F. Chanturia, L. M. 

Kutaladze, I. M. 

Mjasnikov, R. A. 

Tatarashvili, A. M. 

Caturov.G 

 All optical switch. 

 Optics Letters                 

   

 Manuscript 

ID: 172272 , 
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informaciis holografiuli Cawerisa da damuSavebis laboratoria 

 

laboratoriis xelmZRvaneli: barbara kilosaniZe, akademiuri doqtori, 

mTavari mecnieri TanamSromeli.  

samecniero erTeulis personaluri Semadgenloba: 

giorgi kakauriZe, akad. doqtori, uf.mec.Tan.; 

vladimer tarasaSvili, akad. doqtori, uf.mec.Tan.; 

valentina Saverdova, akad. doqtori, uf.mec.Tan.; 

ana furcelaZe, akad. doqtori, mec.Tan.; 

irakli Caganava, akad. doqtori, mec.Tan.; 

iuri mSvenieraZe, akad. doqtori, wamy. inJ.; 

svetlana petrova, wamy.inJ.; 

elene osefaiSvili, ufr. labor. 

 

saqarTvelos saxelmwifo biujetis dafinansebiT 2013 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 

 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 axali, realur droSi 

momuSave polarimetruli 

meTodis SemuSaveba 

astronomiul 

obieqtebidan miRebuli 

sinaTlis polarizaciis 

mdgomareobis ganawilebis 

gansazRvrisaTvis 

(abasTumnis astrofizikur 

observatoriasTan erTad) 

akad. doqt. barbara 

kilosaniZe 

akad. doqt. giorgi 

kakauriZe,  

akad. doqt. iuri 

mSvenieraZe,  

akad. doqt. irakli 

Caganava,  

da 

Teimuraz kvernaZe, 

giorgi qurxuli 

(abasTumnis 

astrofizikuri 

observatoria) 

samuSaos mizania inovaciuri, realur droSi momuSave, optikuri 

astropolarimetriuli meTodis SemuSaveba da Sesabamisi kompaqturi, realur droSi 

momuSave gamosaxulebis stoqsis speqtropolarimetris Seqmna Cven mier 

SemuSavebuli intergraluri polarizaciul-holografiuli elementis bazaze, da 

arsebul teleskopebTan misi midgmis saSualebiT sxvadasxva astronomiuli 

obieqtebis kvlevisaTvis. 

difraqciis procesSi elementi Slis masze dacemul sinaTles orTogonalur 
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cirkularul da wrfiv bazisebad. elementis mier formirebuli difraqciis oTxi 

rigis intensiobebis erTdrouli gazomva saSualebas iZleva  gansazRvroT stoqsis 

oTxive parametri obieqtis gamosaxulebis yvela wertilSi drois realur 

masStabSi.  Cven mier miRebuli iqna Sesabamisi formulebi.  Catarda modeluri 

experimentebi Seqmnil laboratoriul modelze intergraluri polarizaciul-

holografiuli elementis bazaze, rac saSualebas iZleva cifrulad, realur 

droSi miviRoT maanalizebeli sinaTlis polarizaciis sruli mdgomareoba, misi 

fluqtuaciebisa da dispersiis gaTvaliswinebiT. 

fotomimRebad gamoviyeneT maRalefeqturi dabalxmauriani iZulebiT gacivebis 

mqone astronomiuli CCD-kamera, romelic saSualebas iZleva ganvsazRvroT 

polarizaciis mdgomareobis ganawileba obieqtis gamosaxulebis yvela wertilSi. 

Catarda winaswar cnobili polarizaciis mdgomareobis testuri gazomvebi 

laboratoriuli modelis dakalibrebisaTvis.  

   am kvlevebis safuZvelze  momzadda samecniero proeqti: inovaciuri drois 
realur masStabSi momuSave optikuri astropolarimetriis meTodis SemuSaveba da 
misi gamoyeneba sxvadasxva astronomiuli obieqtebis SeswavlisaTvis. proeqti 
wardgenilia SoTa rusTavelis erovnul samecniero fondSi fundamenturi 

kvlevebisaTvis saxelmwifo samecniero grantebis konkursze (2013 weli) (abasTumnis 

astrofizikur observatoriasTan erTad). 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

2 

polarizebuli 

luminescenciis  movlenis 

safuZvelze 

polarizaciuli 

hologramebis  Caweris da 

aRdgenis Teoriuli da 

eqsperimentuli meTodebis 

SemuSaveba 

akad. doqt. vladimer 

tarasaSvili 

akad. doqt. valentina 

Saverdova,  

akad. doqt. ana 

furcelaZe,  

svetlana petrova 

saangariSo periodSi Cvens mier Seswavlilia polarizebuli luminescencis movlena 

sxvadasxva tipis araorganul da organul luminoforebSi, polarizaciul–

holografiuli da elifsometruli meTodebiT. SemuSavda optikuri sqemebi da 

Seiqmna laboratoriuli mowyobilobebi, romlis meSveobiT SesaZlebelia 

gamovikvlioT, aseve fiziko–qimiuri pirobebi, romlebic gavlenas axdenen nimuSSi 

aRZrul polarizebuli luminescenciis parametrebze. SemuSavebuli iqna 

polarizebuli luminiscenciis anizotropuli parametrebis sensitometriis sistema 

da meTodika. 

  zemoTaRniSnuli meTodebiT gamokvleuli iqna e. w. pirveladi luminoforebi, 

rogoricaa: sxvadasxva Semadgenlobis radiaciulad aqtivirebuli minebisa da 

selen–kadmiumiani (feradi) optikuri minebis nimuSebi; aseve luminescenciis unaris 

mqone nivTierebebi, miRebuli organuli saRebarebis bazaze, Seyvanili sxvadasxva 

polimerul matricaSi. 

   pirvelad iqna gamovlenili da Seswavlili polarizebuli luminiscencia selen–
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kadmiumian ferad (yviTel, narinjisfer da wiTel) minebSi: ЖС-19, ОС-17, КС-14, КС-19. 

aRmgzneb sinaTled gamoiyeneboda: sindiyis naTura (350 nm), He-Cd–is da argonis 

lazerebi (441,6 nm, 488 nm, 514,5 nm, Sesabamisad). dasxiveba xdeboda rogorc 

polarizebuli, aseve arapolarizebuli aqtiniuri sinaTliT. minebis polarizebuli 

luminiscenciis speqtrebis Sedareba STanTqmis speqtrebTan gviCvenebs, rom 

anizotropiis maqsimumi emTxveva mokletalRovani gamtareblobis zolis zRvars. es 

gvaZlevs saSualebas davaskvnaT, rom TiToeuli maTgani SeiZleba gamoyenebuli 

iqnas polarizaciuli holografiis amocanebisaTvis, Sesabamis sixSireze 

informaciis registraciisaTvis (ramdenadac icvleba mxolod minebis gamtareblobis 

zolis zeda zRvari). aRniSnul minebSi gamovlenili polarizebuli luminiscenciis 

movlena cxadyofs selen–kadmiumis SeRebvis centrebis anizotropias da maTi 

struqturis analizis saSualebas gvaZlevs. mzaddeba publikacia.     

    saRebarebSi da maT narevebSi; aseve meTil narinjisfer saRebarebis homologiur 

rigSi, sxvadasxva pH–is SemTxvevaSi. polimerul matricebad gamoiyeneboda: Jelatini, 

polivinilis spirti, polivinilpirolidoni. garda amisa, gamokvleuli iqna e.w. 

meoradi luminescencia, romelic aRiZvreba Sesaswavli nivTierebis damuSavebisas 

fluorescirebadi saRebarebiT – fluoroqromebiT (fluoroscenciuri markerebi). 

fluoroscenciur markerebad gamoyenebuli iyo iseTi saRebarebi, rogoricaa 

fluoresceini, eozini, eriTrozini, rodamini 6J, akridinis yviTeli da sxva. 

aRmoCnda, rom Sesaswavli nivTierebis polarizaciul parametrebi SesamCnevad aris 

damokidebuli saRebarisa da markeris SerCevaze. magaliTad, akridinis yviTeli 

saukeTesoa alizarinis yviTelisaTvis. dasxiveba xdeboda rogorc polarizebuli, 

aseve arapolarizebuli sinaTliT. arapolarizebuli sinaTliT dasxivebisas adgili 

aqvs anizotropiis niSnis inversias. zemoaRniSnuli am nivTierebebis struqturuli 

analizis Catarebis saSualebas gvaZlevs. amJamad mimdinareobs polarizebuli 

luminescenciis unaris mqone nivTierebis miRebis teqnologiebis damuSaveba da 

srulyofa maTi anizotropuli parametrebisa da qvanturi gamosavalis 

gaumjobesebisTvis. mzaddeba publikacia.                                                                          

    aRniSnul periodSi, aseve, momzadda samecniero proeqti: axali tipis 
polarizaciulad mgZnobiare maregistrirebeli areebi optikuri mexsierebisaTvis: 
miReba, kvleva da gamoyenebis perspeqtiva. proeqti wardgenilia SoTa rusTavelis 

erovnul samecniero fondSi fundamenturi kvlevebisaTvis saxelmwifo samecniero 

grantebis konkursze (2013 weli). 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

3 

polarizaciul-

holografiuli 

interferometriis axali 

meTodis SemuSaveba 

interferogramis 

registraciisaTvis 

arapolarizebuli 

akad. doqt. valentina 

Saverdova 

akad. doqt. vladimer 

tarasaSvili, 

akad. doqt. ana 

furcelaZe, 

svetlana petrova 
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sinaTlis wyaros 

gamoyenebiT 

saangariSo periodSi SemuSavda da Seiqmna optikuri sqemebi arapolarizebuli 

sinaTlis wyaroTi polarizaciul-holografiuli CawerisaTvis gamWol da Semxvedr 

konebSi. ganxorcielda anizotropuli obieqtebis holografireba da miRebuli 

hologramis aRdgena sxvadasxva polarizaciis mdgomareobisa da xarisxis sinaTlis 

konebiT. naCvenebia, rom arapolarizebuli koherentuli sinaTlis wyaros 

gamoyenebiT miRebuli holograma iZleva gamosaxulebas, romelic srulad 

identuria aseTive talRiT apriorulad gasxivebuli obieqtis velis. amgvarad, 

aRniSnuli meTodiT miRebuli holograma informaciulad ekvivalenturia Tavad 

obieqtis da masze SeiZleba Catardes nebismieri elifsometruli eqsperimenti, 

rogorc obieqtze Caweramde. e.i. SesaZlebeli xdeba nebimieri mapolarizebeli 

sistemis polarizaciul-holografiuli kopireba; Catarda aRniSnuli movlenis 

Teoriuli analizi. miRebuli Sedegebis safuZvelze momzadda da gaigzavna 

publikacia: „Поляризационная память голограммы Ю. Н. Денисюка, сформированной в 

неполяризованном свете“ (saregistracio №84-13), samecniero JurnalSi „Журнал прикладной 

спектроскопии“. 

     aseve, mimdinareobda axali tipis polarizaciulad mgrZnobiare, maRalefeqturi, 

dinamiuri da stabiluri maregistrirebeli areebis miRebisa da kvlevis meTodebis 

srulyofis samuSaoebi; SemuSavebulia da Seqmnilia optikuri sqema, romelzedac 

xdeba polarizaciul-holografiuli interferometriis meTodiT anizotropul-

girotropuli aris veqtoruli da skalaruli reaqciebis mniSvnelobebis 

gansazRvra; Sesabamisi reaqciebis speqtruli damokidebulebis mrudebis miReba. 

Catarda saZiebo-kvleviTi samuSaoebi aRniSnuli meTodiT, vercxlis halogenidebis 

wvrilmarcvlovani fotoemulsiebis bazaze miRebul fotoanizotropul masalebze. 

mzaddeba publikacia. 

   aRniSnul periodSi, aseve, momzadda samecniero proeqti: arapolarizebuli 
sinaTlis fenomeni polarizaciul-holografiul interferometriaSi: Cawera, 
maregistrirebeli areebi, gamoyeneba. proeqti wardgenilia SoTa rusTavelis 

erovnul samecniero fondSi fundamenturi kvlevebisaTvis saxelmwifo samecniero 

grantebis konkursze (2013 weli). 

 

 

sagranto dafinansebiT damuSavebuli  

samecniero-kvleviTi proeqtebi 

 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 
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1 

 

 

inovaciuri, drois 

realur masStabSi 

momuSave 

polarimetruli 

mowyobilobis 

SemuSaveba sxvadasxva 

konstruqciebsa da 

detalebSi daZabuli 

mdgomareobis 

ganawilebis 

gansazRvrisaTvis 

(granti # 30/22) 

SoTa 

rusTavelis 

erovnuli 

samecniero 

fondi 

akad. doqt. giorgi 

kakauriZe, 

akad. doqt. barbara 

kilosaniZe 

akad. doqt. irakli 

Caganava, 

akad. doqt. iuri 

mSvenieraZe 

sxvadasxva detalebsa da konstruqciebSi, rogorc datvirTvis aseve narCeni 

meqanikuri daZabulobebis ganawilebis raodenobiTi gansazRvra warmoadgens 

uaRresad mniSvnelovan amocanas. proeqtSi SemoTavazebulia realur droSi 

momuSave inovaciuri polarimetruli meTodis SemuSaveba sxvadasxva konstruqciebSi 

daZabulobis mdgomareobis ganawilebis gansazRvrisaTvis obieqtidan arekvlili 

sinaTlis polarizaciis mdgomareobis gazomvis safuZvelze. drois realur 

masStabSi polarizaciis mdgomareobis ganawilebis misaRebad SemoTavazebulia 

Cvens mier SemuSavebuli integraluri polarizaciul-holografiuli difraqciuli 

elementis gamoyeneba.     

    elementebis misaRebad grantis 1 etapis farglebSi Catarda maRalefeqturi 

stabiluri polarizaciulad mgrZnobiare masalebis modifikacia, romelic 

gulisxmobs azosaRebaris molekulisa da polimeruli matricis polarobis 

gazrdas am molekulebs Soris urTierTkavSirebis gaZlierebisaTvis.  

    efeqturi anizotropiis inducirebis gaumjobesebis mizniT ganxorcielda 

Jelatinis polimerul matricaSi Seyvanili fermWeri sufTa yviTeli 

bisazosaRebaris bazaze miRebuli masalis komponentebis molekulebs Soris ion-

dipoluri urTierTqmedebis intensifikacia.      

     kvlevis procesSi miRebul garkveuli tipis maRalefeqtur masalebSi Cven mier 

SemCneuli iyo sinaTlis polarizaciis mimarT mgrZnobiare masalis axali movlena, 

romelic  erTveba fotoanizotropiis inducirebas da vlindeba masalaSi 

anizotropiis mxolod maRali donis miRwevis SemTxvevaSi. efeqtis gamovlenisas 

sinaTliT dasxivebul adgilas, garda polarizaciuli anizotropiisa masalas 

damatebiT uCndeba polarizebuli sinaTlis seleqtiuri gamtareblobis unari misi 

sixSiris mixedviT. 

miRebuli Sedegebis safuZvelze momzadda da gaigzavna publikacia: „Vector 

photochromism induced by linearly polarized light in high-efficient polarization-sensitive materials“ 

samecniero JurnalSi Optics Letters (Manuscript ID 110987). 

garda amisa, Cven SevimuSaveT axali polarizaciul-holografiuli meTodi 

polarizaciuli sensitometriisaTvis da SevqmeniT laboratoriuli danadgari 

polarizaciulad mgrZnobiare masalebis fotoanizotropuli da 
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fotogirotropuli maxasiaTeblebis (aris reaqciis  funqciebis mniSvnelobebis an 

kompleqsuri ormagsxivTtexis, aseve kompleqsuri wriuli ormagsxivTtexis, 

amasTanave anizotropiis RerZis mobrunebis kuTxis) raodenobrivi gansazRvrisaTvis, 

rac Zalzed mniSvnelovania maRalefeqturi maregistrirebeli polarizaciulad 

mgrZnobiare masalebis  misaRebad. SemuSavda Sesabamisi Teoriuli modeli da 

damzadda gamzomi mowyobiloba.  

sakvlev masalaze formirdeba polarizaciuli holograma ori Camweri 

koherentuli brtyeli konis gamoyenebiT, sxvadasxva polarizaciis mdgomareobiT da 

mocemuli masalisaTvis aqtiniuri talRis sigrZiT (445 nm, 457 nm an 473 nm, 

gamomdinare masalis speqtruli STanTqmis maqsimumidan), xolo mazondirebeli 

konis talRis sigrZe iyo 635 nm.  

hologramaze difraqciis procesSi formirdeba ori difragirebuli kona, aseve 

aradifragirebuli kona. realur droSi am konebis polarizaciis mdgomareobis 

gansazRvrisaTvis  SemoTavazebulia Cvens mier SemuSavebuli integraluri 

polarizaciul-holografiuli difraqciuli elementis gamoyeneba. difraqciis 

rigebis intensiobebis erTdrouli gazomva fotodeteqtorebis meSveobiT 

saSualebas iZleva miviRoT maanalizebeli sinaTlis polarizaciis sruli 

mdgomareoba da aqedan garemos reaqciis funqciebi Cven mier miRebuli formulebis 

gamoyenebiT.  

mocemuli midgoma SemuSavbulia masalebis gamokvlevisaTvis maTi araZiriTadi 

STanTqmis zolis midamos. es SemTxveva yvelaze metad gamoyenebadia praqtikaSi 

amocanebis farTe wrisaTvis. 

   aseTi gziT miRebuli  garemos reaqciis funqciebis gamoyenebis magaliTad Cven 

ganvixileT aris molekuluri polarizebis parametrebis gansazRvris amocana. 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

2 

axali tipis 

funqciurad 

gradientuli 

polimeruli 

masalebis miReba da 

maT safuZvelze 

optikuri elementebis 

damzadeba 

(granti # 30/30) 

SoTa 

rusTavelis 

erovnuli 

samecniero 

fondi 

mecn. doqtori 

levan 

nadareiSvili 
proeqtis damxmare 

personali:  

akad. doqt. barbara 

kilosaniZe, 

akad. doqt. giorgi 

kakauriZe 

ormagi sxivtexis gansazRvrisaTvis  gamoiyeneba gazomvis sxvadasxva meTodebi. 

arsebuli meTodebi sakmaod Sromatevadia, iTxoven did dros da operatoris maRal 

kvalifikacias. Cven SevimuSaveT axali moxerxebuli polarimetruli meTodi 

gradientuli masalebis nimuSebSi polarizaciuli maxasiaTeblebis, kerZod, 

ormagsxivtexis gansazRvrisaTvis, polarizaciul-holografiuli meseris 
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safuZvelze. grantis 1 etapis farglebSi SemuSavebuli iqna Sesabamisi teoriuli 

modeli. naCvenebia, rom ormagsxivtexis mniSvneloba damokidebulia meserze 

difragirebuli sinaTlis konebis intensiobebis fardobaze, mazondirebeli 

sinaTlis talRis sigrZis gaTvaliswinebiT.  

aRvniSnoT, rom aseTi gziT miRebuli ormagsxivtexis mniSvnelobebi 

miekuTvnebian interferenciuli zolis pirvel rigs, anu roca konebs Soris svlaTa 

sxvaoba ar aRemateba gamSuqebeli talRis sigrZes. svlaTa sxvaobis ufro meti 

mniSvnelobebis SemTxvevaSi gaTvaliswinebuli unda iqnas interferenciuli zolis 

rigi.  

SemoTavazebuli meTodis Teoriuli modelis Sesabamisad, damzadda danadgaris 

araavtomatur reJimSi momuSave laboratoriuli modeli. 

     ilustraciis saxiT ganvsazRvreT ormagisxivtexis ganawileba ori 

nimuSisaTvis. nimuSi №1 warmoadgenda polivinilis spirtis firs 130 mikronis 

sisqiT. es firi ar iyo orientirebuli. nimuSi №2 aseve warmoadgenda polivinilis 

spirtis firs 200 mikroni sisqiT. daWimvis Semdeg x RerZis gaswvriv nimuSi miiRo 

marTkuTxedis forma 60 х 30 mm, xolo sisqe icvleboda 95-dan 140 mikronamde da 

hqonda polimeris makromolekulebis struqturis gradientuli ganawileba. 

miRebulia, rom aragaWimul nimuSs gaaCnia mcire ormagisxivtexa, romelic 

savaraudoT dakavSirebulia firis miRebis teqnologiur reJimze, xolo  

nimuSisaTvis №2 miRebulia ormagsxivtexis mkveTri gradientis arseboba. 

 

publikaciebi: 

ucxoeTSi 

krebulebi 

# avtori/avtorebi 

                                  

krebulis saxelwodeba gamocemis adgili, 

gamomcemloba 

gverde

bis 

raode 

noba 

1 b.kilosaniZe, 

g.kakauriZe, 

i.mSvenieraZe 

i.Caganava,  

“All-Optical Commutator 

Based on a Matrix of 

Reprogrammable 

Dynamic Polarization 

Microholograms”. 

First International Black Sea IEEE 

Conference on Communications and 

Networking, Batumi, Georgia (2013). 

Tezisebis krebuli. 

IEEE 2 
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warmodgenilia mravalpoziciuri, axali tipis srulad optikuri komutatoris 

Seqmnis SesaZlebloba gadaprogramirebadi dinamiuri polarizaciuli 

mikrohologramebis matricaze gadasarTavi sinaTlis konebis difraqciis 

safuZvelze. naCvenebia sinaTlis konebis (xilul da axlo infrawiTel speqtrul 

ubanSi) optikuri gadarTvis SesaZlebloba dinamiur polarizaciul-holografiul 

meserebze. SemuSavebulia optikuri arxebis sivrculi komutirebis axali meTodi, 

romelic dafuZnebulia dinamiuri gadaprogramirebadi polarizaciuli 

mikrohologramebis gadamrTvel elementebad gamoyenebaze da romelic iZleva 4 X 

104 rigis raodenobis arxebis arablokirebadi optikuri komutirebis saSualebas. 

 

statiebi 

# avtori/ avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde 

bis 

raode 

noba 

1 

B. Kilosanidze,  

G. Kakauridze,  

I. Chaganava,  

Yu. Mshvenieradze 

“Dynamic Polarization 

Holography: 2. Dynamic 

Polarization-Holographic Gratings 

and their Application,”   Applied 

Optics 

Vol. 52,  

No. 2,  

pp.1006-

1015 

The Optical Society 

of America 

10 

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/cm2  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. 

2 

I. Chaganava,  

G. Kakauridze,  

B. Kilosanidze 

“Vector photochromism induced 

by linearly polarized light in 

high-efficient polarization-

sensitive materials”, Optics 

Letters 

Manuscript 

ID:  110987 

The Optical Society 

of America 

4 

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/cm2. 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 

А.Л. Пурцеладзе,  

В. И. Тарасашвили, 

В. Г. Шавердова,  

С. С. Петрова 

„Поляризационная память 

голограммы Ю. Н. Денисюка, 

сформированной в 

неполяризованном свете“ 

Журнал прикладной 

спектроскопии (miRebulia 

gamosaqveyneblad). 

saregist-

racio 

№84-13 

Институт физики  

имени 

Б.И.Степанова 

Национальной 

академии наук 

Беларуси 

9 

Проведено экспериментальное исследование свойств поляризационной отражательной голограммы, 

полученной по методу Ю. Н. Денисюка с использованием неполяризованного когерентного источника 

света. Наблюдалась зависимость состояния поляризации восстановленного поля объекта от поляризации 

считывающего пучка (поляризационно-голографичеcкая память). Это может быть интерпретировано как 

результат существования поляризационной микроструктуры восстановленного голограммой 

изображения, записанного на фотоанизотропно-гиротропном материале. Для описания эффекта 

приведено теоретическое рассмотрение, результаты которого хорошо согласуются с 

экспериментальными данными. Показана возможность использования свойств поляризационной 

отражательной голограммы для целей оптоэлектроники и для исследования поляризационно-

голографических характеристик фотоанизотропно-гиротропного материала. 

 

samecniero forumebis muSaobaSi monawileoba 

saqarTveloSi 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 b.kilosaniZe, g.kakauriZe, 

i.mSvenieraZe, i.Caganava 

“All-Optical Commutator Based on a 

Matrix of Reprogrammable Dynamic 

Polarization Microholograms”.    

Batumi, Georgia (2013) 

warmodgenilia mravalpoziciuri, axali tipis srulad optikuri komutatoris 

Seqmnis SesaZlebloba gadaprogramirebadi dinamiuri polarizaciuli 
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mikrohologramebis matricaze gadasarTavi sinaTlis konebis difraqciis 

safuZvelze. naCvenebia sinaTlis konebis (xilul da axlo infrawiTel speqtrul 

ubanSi) optikuri gadarTvis SesaZlebloba dinamiur polarizaciul-holografiul 

meserebze. SemuSavebulia optikuri arxebis sivrculi komutirebis axali meTodi, 

romelic dafuZnebulia dinamiuri gadaprogramirebadi polarizaciuli 

mikrohologramebis gadamrTvel elementebad gamoyenebaze da romelic iZleva 4 X 

104 rigis raodenobis arxebis arablokirebadi optikuri komutirebis saSualebas. 

 

 

optikurad marTvadi anizotropuli sistemebis ganyofileba 

 

samecniero erTeulis xelmZRvaneli: andro WaniSvili, akad. doqt.  

samecniero erTeulis personaluri Semadgenloba: 

g. Wilaia - mT.mecn.Tan., akad. doqt.  

g. petriaSvili - mT.mecn.Tan., akad. doqt.; 

o. gogolini - mT.mecn.Tan., akad. doqt.; 

e. ciciSvili - mT.mecn.Tan., akad. doqt.; 

z. vardosaniZe – ufr.mecn.Tan., akad. doqt.; 

r. janeliZe - ufr.mecn.Tan., akad. doqt.; 

T. laferaSvili - ufr.mecn.Tan., akad. doqt.; 

i. naxucriSvili - ufr.mecn.Tan., akad. doqt.; 

g. mSveliZe - mecn.Tan., akad. doqt.; 

i. blagiZe - mecn.Tan.; 

m. aroniSiZe - mecn.Tan., akad. doqt.; 

s. TavzaraSvili – wamy.inJ., 

q. TevdoraSvili - wamy.inJ., 

v. edilaSvili - wamy.inJ. 

  

saqarTvelos saxelmwifo biujetis dafinansebiT 2013 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 
 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 
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1 fotonur Txevad 

kristalebSi lazeruli 

generaciis Seswavla 

Aandro WaniSvili da 

zurab vardosaniZe 

g.Wilaia, m.aroniSiZe, 

s.TavzaraSvili, 

q.TevdoraSvili 

Seswavlili iqna fotonuri Txevadi kristalebis optikuri RerZis mimarT 

lazeruli generaciis sxvadasxva kuTxiT miRebis SesaZlebloba. 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

2 

vercxlis da oqros  

nanonawilakebiT 

dopirebuli  fotonuri 

Txevadkristaluri  

struqturebi 

akad. doqt. gia   

petriaSvili 

andro WaniSvili, cisana 

zurabiSvili, nino 

fonjaviZe 

 

 

damzadebuli iqna axali saxeobis nanokompoziciebi: a) metaluri (oqro, vercxli) 

nanonawilakebiTa da organuli luminescenciuri saRebarebiT  dopirebuli 

polimeruli firebi. mocemul nanokompoziciebze Catarda eqsperimentebi, romlebic 

saSualebas iZleva damzerili iqnas optikuri-Termuli gardaqmnebebi mikro da 

nanomasStabebSi. miRebuli Sedegebi farTo gamoyenebas hpovebs simsivnuri 

warmonaqmnebis vizualizaciaSi maTi warmoqmnis adreul stadiebze, simsivnuri 

ujredebis optikur Termul daSlaSi. garda amisa damzadebuli kompoziciebis 

gamoyeneba perspeqtiulia axali saxeobis mzis elementebisa da displeebis 

dasamzadeblad. b) nematur da qolesterul Txevad kristalebSi Cdopirebuli oqros 

nanonawilakebiT miRebuli nanokompoziciebSi damzerili iqna gardatexis 

maCveneblis, ormagi sxivtexisa da seleqtiuri amreklaobis pikis anomaluri 

cvlilebebi. miRebuli Sedegebis safuZvelze SesaZlebelia damzaddes axali 

saxeobis meta nivTierebi gardatexis uaryofiTi maCvenebliT, axali Taobis 

arawrfivi optikuri elementebi, axali Taobis amreklavi displeebi, 

Txevadkristaluri naxevargamtarebi. 

3 lazeruli efeqtebi 

saRebaviT dopirebul 

gradientulad 

orientirebul 

mravalfenian polimerul 

sistemebSi 

zurab vardosaniZe 

 

zurab vardosaniZe 

levan nadareiSvili 

nona TofuriZe 

lia SaraSiZe 

 

gamokvleulia lazeruli generaciis SesaZleblobebi saRebaviT dopirebul, 

gradientulad orientirebul, mravalfenian polimerul sistemebSi. aRniSnul 

polimerul firebSi miRebuli da Seswavlili iqna lazeruli generacia saRebavis 

sxvadasxva koncentraciebisa da polimeruli fenebis sxvadasxva raodenobisa da 
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orientaciebis SemTxvevaSi. realizebulia speqtrul-polarizaciulad gadawyobadi 

lazeri.   

4 

holografiuli 

difraqciuli elementebi 

veigertis efeqtis 

safuZvelze 

zurab vardosaniZe zurab vardosaniZe 

 

realizebulia anizotropuli, maT Soris qiraluri, holografiuli difraqciuli 

struqturebi veigertis efeqtis safuZvelze. 

5 

kvantur  wertilebSi 

luminescenciis 

polarizaciis dinamika: 

optikurad araaqtiuri 

eqsitonebis zemoqmedebis 

kvleva 

e.ciciSvili 
e.ciciSvili, h.kalti 

(germania) 

gamoTvlilia luminescenciis polarizaciis Caqrobis dro eqsitonebis 

urTierTqmedebis aRricxviT 

6 

nanostruqturul 

borosilikatur minebSi 

aqtivaciuri procesebis 

gamokvleva 

o.gogolini 
e.ciciSvili, r.janeliZe, 

i.blagiZe, g.mSveliZe 

ganisazRvra legirebul borosilikatur minebSi aqtivaciis energia 

7 

III-V jgufis 

naxevargamtarebis bazaze 

kvanturwertilovani mzis 

elementebis kvleva 

T.laferaSvili 
T.laferaSvili, 

o.kviciani, j.marxulia 

bolo xans warmoebuli mecnieruli kvlevebiT dadgenilia,  rom mzis elementebSi 

mSTanTqmel garemod kvanturi wertilebis gamoyeneba rekordulad gazrdis  mzis 

elementebis efeqturobas (63.2%-mde), da rom ganierzoniani naxevargamtari Sesaferis 

masalas warmoadgens  axali Taobis Sualedurzoniani mzis elementebis 

Sesaqmnelad. Cvens mier  laboratoriulad damzadebuli da gamokvleulia  III-V 

jgufis ganierzoniani naxevargamtaris, galiumis fosfidis (GaP) zedapirze InGaP 

nanokristalebis gazrdiT miRebuli struqturebis eleqtruli da fotoeleqtruli 

maxasiaTeblebi. naCvenebia maTi  gamoyenebis SesaZlebloba Sualedurzonian mzis 

elementebSi. 
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sagranto dafinansebiT damuSavebuli  

samecniero-kvleviTi proeqtebi 

 
 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

Txevadkristaluri 

lazeri ormagi 

ganawilebuli 

ukukavSiriT 

SoTa 

rusTavelis 

samecniero 

fondi 

Aandro WaniSvili z.vardosaniZe, 

g.Wilaia, 

m.aroniSiZe, 

s.TavzaraSvili, 

q.TevdoraSvili, 

i.naxucriSvili, 

i.CubiniZe 

 

Seqmnilia Txevadkristaluri lazeri ormagi ganawilebuli ukukavSiriT da 

miRebulia lazeruli generacia 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

2 qaRaldis safuZvelze 

damzadebuli axali 

saxeobis  

Txevadkristaluri  

displei 

SoTa 

rusTavelis 

erovnuli 

samecniero 

fondi 

akad. doqt. gia   

petriaSvili 

 

lali devaZe, 

cisana 

zurabiSvili, nino 

sefaSvili, nino 

fonjaviZe 

                                                                                         

dasaxuli amocanebis SesrulebisaTvis Cvens mier SeirCa komerciulad misawvdomi  

da sertificirebuli Txevadkristaluri, araTxevadkristaluri da polimeruli, 

fotomgrZnobiare da ara fotomgrZnobiare nivTierebebi, romlebic arian qimiurad 

da fotoqimiurad mdgradebi da gamoirCevian sisufTavis maRali xarisxiT. mocemuli 

nivTierebebis safuZvelze damzadda polimer Camatebuli Txevadkristaluri 

minarevebi da optikuri, Termo da fotooptikuri gazomvebiT dadginda maTi 

Tvisebebi. Cvens mier SemuSavebuli meTodis gamoyenebiT damzadebuli iqna drekadi, 

amreklavi interferenciuli qolesteruli sarke romelic Sedgeba sami fenisagan:  

a) specialuri nivTierebiT dafaruli qaRaldis dafuZveli, b) qolesteruli fena, 

romlis seleqtiuri amreklaobis piki ar aris damokidebuli temperaturaze da g) 

polimeruli (teflonis) zeda fena. ultraiisferi speqtris ori sxvadasxva talRis 

sigrZiT dasxivebisas miRebuli iqna qolesteruli sarkis polimerizacia da am 

sarkeze milimetruli zomebis mqone sxvadasxva speqtraluri talRis sigrZis mqone 

koxta jafariZe,  
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interferenciuli sarkeebis Cawera. mocemuli sarkeebi xasiaTdebian  mdgradobiT da 

sinaTlis maRali amreklaobiT. maTi gamoyeneba perspeqtiulia, amreklav displeebSi, 

eleqtronul wignebSi, smartfonebSi, sakredito baraTebSi, adaptiuri optikis 

mowyobilobebSi. 

 

publikaciebi: 

saqarTveloSi 

saxelmZRvaneloebi 

# avtori/avtorebi 

                                   

saxelmZRvanelos saxelwodeba 
gamocemis adgili, 

gamomcemloba 

gverde

bis 

raode 

noba 

1 g.Wilaia Txevadi kristalebis fizikuri 

Tvisebebi da gamoyeneba 

sainformacio teqnologiebSi 

saqarTvelos 

teqnikuri 

universitetis 

gamomcemloba 

180 

ganxilulia temperaturis, eleqtruli velis da sinaTlis moqmedeba nematur, 

qolesterul da smeqtikur Txevad kristalTa fizikur Tvisebebze, aseve Txevadi 

kristalebis gamoyeneba informaciis optikuri damuSavebis sistemebSi 

(Txevadkristaluri indikatorebi, displeebi, ultraiisferi gamosxivebis 

dozimetrebi, mikrolazerebi da sxva optikuri xelsawyoebi). mocemulia mokle 

cnebebi fizikuri optikidan, kristalografiidan da organuli qimiidan. 

gankuTvnilia saqarTvelos teqnikuri universitetis studentebisaTvis. 

saxelmZRvanelo aris pirveli wigni qarTul enaze Txevad kristalebze da 

sasargeblo iqneba sxva universitetis studentebisaTvis, skolis pedagogebisa da 

moswavleebisaTvis. 

 

 

statiebi 

# avtori/avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde 

bis 

raode 

noba 

1 Aronishidze M.N., “Periodic liquid crystal Cano- N3,      Tbilisi 3 
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Chanishvili A.G., 

Chilaya G.S., 

Nakhutsrishvili 

I.G.,Tavzarashvili S.P., 

Tevdorashvili K.G. and 

Wardosanidze Z.V 

Grandjean  structure as a 

distributed-feedback lazer 

element”, Georgian Engineering 

News 

pp.45-47, 

2013. 

GFID GEN LTD 

2 И.Г.Нахуцришвили, 

С.П.Тавзарашвили 

«Формальная кинетика роста 

окалины с увеличением 

реакционной поверхности».   

saqarTvelos mecnierebaTa 

erovnuli akademiis macne 

qimiis seria 

№1, т.39, № 

1-2, стр.50-

52, 2013 

Tbilisi, 

saqarTvelos 

mecnierebaTa 

erovnuli 

akademiis macne 

qimiis seria 

3 

1. gamokvleulia solisebur ujredSi warmoqmnili kano-granjanis perioduli 

Txevadkristaluri struqtura, misi rogorc ukukavSiris mqone ganawilebuli 

lazeruli elementis gamosayeneblad. 

2. ganxilulia xenjis zrdis formaluri kinetika sareaqcio zedapiris 

gazrdisas. miRebulia Sesabamisi formaluri kinetikuri gantolebebi. 

3 PetriashviliG.Sh.,  

Japaridze K.G.,  

Devadze L.V.,   

ZurabishviliTs.I.,  

Sepashvili  N.O. and 

Ponjavidze N.T. 

"Flexible  Cholesteric 

Interferential  Mirror",   Georgian 

Engineering News 

1, 122-125, 

2013 

Tbilisi  

3 

4 Petriashvili G.Sh., 

Chanishvili A.G., 

Aronishidze M.N., 

Tavzarashvili S.P., 

Tevdorashvili K.G.  

and Pondjavidze N.T    

“Thermochromic properties of 

silver nanaparticles and organic 

luminescence dye-doped 

polymer nanocomposite”,   

Georgian Engineering News 

N1(Vol.65), 

2013 

Tbilisi  

5 

 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. 

 

 

ucxoeTSi 

monografiebi 

# avtori/avtorebi 

 

monografiis saTauri 
gamocemis adgili, 

gamomcemloba 

gverde

bis 

raode 

noba 

1  Guram Chilaya,  

Cholesteric Liquid 

Crystals: Properties and 

Applications , LAP 

LAMBERT Academic 

Publishing (March 13, 

2013) 

 Cholesteric Liquid Crystals: Properties 

and Applications. 

LAP LAMBERT 

Academic Publishing 

(March 13, 2013) 

 102       

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. 

 

 

statiebi 

# avtori/ avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde 

bis 

raode 

noba 

1 Zurab V. 

Wardosanidze, Andro 

Chanishvili, Gia 

Petriashvili, Guram 

 “Cholesteric liquid crystal 

holographic laser”, Optics Letters, 

2013 

Submitted 

(wardgeni-

lia) 

USA, OSA  
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Chilaya  

2 Zurab V. 

Wardosanidze, Andro 

Chanishvili 

“Holographic lasing”, Applied 

Optics, 2013 

Submitted 

(wardgeni-

lia) 

USA, OSA  

pirvelad miRebulia da Seswavlilia lazeruli generacia Txevad kristalSi 

orsxivian koherentul datumbvis dros. sxivebis koherentulobis Sedegad miiReba 

interferenciuli suraTi holografiuli meseris saxiT. meseris TiToeuli zoli 

warmoadgenda calkeul mikrolazers. Ddamzeril iqna calkeul mikrolazerebis 

urTierTkoherentuloba. 

3 
OLIVER  GRAYDON "Paper-like mirrors",  

 NATURE  PHOTONIC 

 VOL 7  

NOVEMBER 

2013  

      

      UK 

 

1 

4 Gia Petriashvili, 

Kokhta Japaridze, Lali 

Devadze,  Cisana 

Zurabishvili, Nino   

Sepashvili, Nino 

Ponjavidze,  Maria P. 

De Santo,  Mario A. 

Matranga,  Ridha 

Hamdi,  Federica 

Ciuchi,  and Riccardo 

Barberi 

"Paper like cholesteric 

interferential  mirror" – OPTICS  

EXPRESS, Vol. 21, No. 18, 9 

September, 2013 

Vol. 21, No. 

18, 9 

September, 

2013 

U 

USA 

 

10 

  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. 

5 Z.Taliashvili, 

A.Tavchelidze, 

Vacuum nanogap formation in 

multilayer structures by an 

Thin Solid Elsevier 5 
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L.Jangidze, Y.Blagidze adhesion-controlled process Films 

542 (2013) 

399-403 

6 R.Janelidze, 

G,Mshvelidze, 

Y,Blagidze, 

O.Gogolin, 

E,Tsitsishvili 

Mixed-mobile effect on 

electroconductivity in doped 

borosilicate glasses 

Solid State 

ionics 

Accepted 

Elsevier 6 

7 E.Tsitsishvili, H.Kalt Polarization relaxsation in single 

quantum dots 

Physica 

Status Solidi 

Accepted 

Elsevier 5 

 

samecniero forumebis muSaobaSi monawileoba 

ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 Gia Petriashvili,  Kokhta 

Japaridze,  Lali  Devadze,  Cisana 

Zurabishvili,  Nino Sepashvili,   

Maria P. De Santo,   Ridha 

Hamdi,  and  Riccardo Barberi 

 

Spiropyran doped  cholesteric liquid 

crystal  polymer  film  as  the novel  photo  

chromic material 

11th Mediterranean  

Workshop  and  Topical 

Meeting   "Novel  Optical  

Materials  and  

Applications“,  Cetraro - 

Italy,  June 10-15, 2013 

2 R. Hamdi, G.  Petriashvili, M. A. 

Matranga, M. P. De Santo,  N. 

ponjavidze, A. Mazzula, and 

Riccardo Barberi 

Silver nanoparticles: optical-thermal 

energy conversion  

11th Mediterranean  

Workshop  and  Topical 

Meeting   "Novel  Optical  

Materials  and  

Applications“,  Cetraro - 

Italy,  June 10-15, 2013 

3 Ridha Hamdi, Gia Petriashvili, 

Mario Ariosto Matranga, Maria 

Penelope De Santo, and Riccardo 

Barberi 

 Optical-thermal energy conversion in 

silver nanoparticles doped composition 

Conférence Franco 

maghr-ébine sur les Nano 

matériaux - Sousse- 2-5 

mai, 2013 

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. 

 

 

optikur-qimiur kvlevaTa laboratoria 

 

laboratoriis xelmZRvaneli: jimSer maisuraZe, mT.mec.Tan., akad. doqt.  

samecniero erTeulis personaluri Semadgenloba: 

koxta jafariZe, akademikosi; 

levan nadareiSvili, mT.mec.Tan., akad. doqt.; 

lali devaZe, mT.mec.Tan., akad. doqt; 

nino sefaSvili, uf.mec.Tan., akad. doqt.; 

cisana zurabiSvili, mec.Tan., akad. doqt.; 

izolda mJavanaZe, mec.Tan., akad. doqt.; 

nona TofuriZe, mec.Tan., akad. doqt.; 

inesa favleniSvili, mec.Tan., akad. doqt.; 

liana SaraSiZe, wamy.inJ; 

maia kaciaSvili, wamy.inJ (0,5 St.), akad. doqt.; 

mzia gugava, wamy.inJ; 

Sorena axobaZe, wamy.inJ. 
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saqarTvelos saxelmwifo biujetis dafinansebiT 2013 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 

 

# samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 fotoqromuli 

grZelradikaliani 

spiropiranebis sinTezi  

da maTi optikur-qimiuri 

kvleva 

qimiis mecnierebaTa 

doqtori jimSer 

maisuraZe 

akademiuri doqtorebi: 

lali devaZe, cisana 

zurabiSvili, izolda 

mJavanaZe, nino sefaSvili. 

mecn. Tan. Sorena axobaZe,  

wamyvani inJ. mzia gugava 

fotoqromuli grZelradikaliani spiropiranis  Seuferavi arapolaruli 

molekulebi nematur-Txevadkristalur matricaSi ultraiisferi sinaTliT 

eqspoziciis Sedegad gadadian  Seferil, polarul merocianinul molekulebSi. 

liofiluri cviterionuli Tavisa da liofoburi alkilis radikalia kudis mqone 

amfifiluri molekulebi TviTorganizebian micelebad, ris Sedegad sawyis xsnarSi 

irRveva Termodinamikuri wonasworoba; wonasworobis aRsadgenad spiropiranis 

molekulebisaxali ulufa gadadis merocianinulSi, rac zrdis xsnarSi 

mSTanTqmeli centrebis ricxvs, anu fotomgrZnobiarobas. movlenas davakvirdiT 

agreTve mikrokafsulirebiT miRebul polimerul firebSi. grZelradikaliani 

spiropiranebi sinTezirebuli iyo Cvens laboratoriaSi. 

 

sagranto dafinansebiT damuSavebuli  

samecniero-kvleviTi proeqtebi 

 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

fotoqromuli 

spiropiranuli 

sistemebis 

fotomgrZnobiarobis    

gazrdis  axali 

meTodi 

SoTa 

rusTavelis 

erovnuli 

samecniero 

fondi 

akademiuri 

doqtori lali 

devaZe 

akademiuri 

doqtorebi:  

jimSer maisuraZe  

cisana 

zurabiSvili, 

izolda mJavanaZe, 

nino sefaSvili. 

wamyvani inJinrebi 

mzia gugava, JuJuna 

urCuxiSvili 

 

SeviswavleT grZelradikaliani spiropiraniT dopirebuli namato-qiraluri 

kompoziciebis efeqturi fotomgrZnobiarobis gazrdis ganmsazRvreli 

TviTorganizebis _ micelirebis procesis damokidebuleba matricis 
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Semadgenlobaze. movaxdineT optimaluri Semadgenlobis kompoziciis integracia 

polimerSi mikrokafsulirebis meTodiT. miRebul polimerul firebSi srulad aris 

SenarCunebuli kompoziciis sawyisi Tvisebebi: maRali fotomgrZnobiaroba, 

cikluroba, relaqsaciis procesis pirveli rigi. miRebuli polimeruli firis 

efeqturi fotomgrZnobiarobis gazrda SevZeliT agreTve kafsulebis radiusis 

SemcirebiT. miRebuli polimeruli firebis efeqturi fotomgrZnobiaroba orjer 

aRemateba mokleradikalian anologebisas. firebis gamoyeneba SesaZlebelia 

informaciis registraciasa da SenaxvisaTvis, nanoteqnologiebSi, ekologiaSi, 

sxvadasxva tipis sensorebis da dozimetrebis Sesaqmnelad. 

# 
proeqtis dasaxeleba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

2 axali tipis 

funqciurad 

gradientuli 

polimeruli 

masalebis miReba da 

maT safuZvelze 

optikuri elementebis 

damzadeba 

SoTa 

rusTavelis 

samecniero 

erovnuli fondi, 

saqarTvelos 

teqnikuri 

universiteti 

l.nadareiSvili 

l.nadareiSvili, 

t.ebraliZe, 

n.TofuriZe, 

i.favleniSvili, 

T.nakaiZe 

Cven  SevimuSaveT  erTRerZiani  orientaciuli  gaWimvis  principulad  axali  

gadawyveta - gradientuli  orientaciuli  gaWimva,  romlis mecnieruli safuZvelia 

Cvens mier Camoyalibebuli koncefcia   Termoplastikuri  polimerebis  axali  

struqturuli  mdgomareobis - gradientulad  orientirebuli  mdgomareobis  

Sesaxeb. axali teqnikuri gadawyveta xasiaTdeba maRali teqnologiurobiT da 

eqsperimentirebis Zalze farTo SesaZleblobebiT. novacias safuZvlad udevs 

orientaciuli gaWimvis Catareba sakvlevi nimuSis  dinamiuri zonuri gaTbobis da 

orientaciuli gaWimvis siCqaris sinqronuli cvlilebis pirobebSi. 

 

publikaciebi: 

saqarTveloSi 

statiebi 

# avtori/avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde 

bis 

raode 

noba 

1 Petriashvili G.Sh., 

Japaridze K.G., 

Devadze L.V., 

Flexible Cholesteric Interferential 

Miror 

2013, No 1  

(vol.65), 

p.122 -125 

Tbilisi 4 
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Zurabishvili Ts. I., 

Sepashvili N.O. and 

Ponjavidze N.T. 

Georgian  Engineering News, 

2 Japaridze K.G., 

Devadze L.V., 

Maisuradze J.P., 

Petriashvili G.Sh., 

Zurabishvili Ts. I., 

Sepashvili N.O. and 

Mzhavanadze I.A. 

Micelles of Spiropyrans and 

Efficient Photosensitivity 

Georgian  Engineering News 

2013, No 1  

(vol.65), 

p.126 -130 

Tbilisi 5 

3 jafariZe k.g., 

devaZe l.v., 

maisuraZe j.p., 

petriaSvili g.S., 

zurabiSvili c.i., 

sefaSvili n.o., 

mJavanaZe i.a.,  

axobaZe S.a., gugava 

m.t. 

TviTstruqturireba 

spiropiranis Semcvel 

kompoziciebSi 

saqarTvelos sainJinro 

siaxleni 

2013, No 1  

(t.65), 

gv.131 -133 

Tbilisi 3 

4 Kokhta Japaridze, Lali 

Devadze, Jimsher 

Maisuradze, Gia 

Petriashvili, Cisana 

Zurabishvili, Izolda 

Mzhavanadze, Nino 

Sepashvili 

A Novel Method to Increase the 

Photosensitivity of Spiropyran-

Containing Systems, 

Bulletin of the Georgian National 

Academy of Sciences 

2013,vol7, 

N3 

Tbilisi  

 

ucxoeTSi 

statiebi 

# avtori/ avtorebi 
statiis saTauri, Jurna-

lis/krebulis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde 

bis 

raode 

noba 

1 Gia Petriashvili, Kokhta 

Japaridze, Lali 

Devadze,  Cisana 

Zurabishvili, Nino 

Sepashvili, Nino 

Paper like cholesteric 

interferential  mirror, 

Optics Express 

2013, vol.21, 

Iss.18, 

pp.20821-

20830  

UUSA 10 
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Ponjavidze,  Maria P. 

De Santo,  Mario A. 

Matranga,  Ridha 

Hamdi,  Federica 

Ciuchi,  and Riccardo 

Barberi 

2 Albert H.C. Wong, 

Irving I. Gottesman, 

Arturas Petronis, S.A. 

Sudorgin, M.B. 

Balobenko, N.G. 

Lebedev, J. Aneli, L. 

Nadareishvili, G. 

Mamniashvili, A. 

Akhalkatsi and G. 

Zaikov. 

Advanced Polymers; A Note on 

Gradiently Anisotropic 

Conducting and Magnetic 

Polymer Composites. 

 

Polymer Products and Chemical 

Processes: Techniques, Analysis, 

and Applications (p. 322). 

2013, 25 September. 

Edit. G. Zaikov. 

 

- 

     UUSA  

Apple Academic 

Press 

pp.  

101 -124 

 

 

samecniero forumebis muSaobaSi monawileoba 

saqarTveloSi 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 K. Japaridze, L. Devadze, J. 

Maisuradze, I. Mzavanadze, N. 

Sepashvili, Ts. Zurabisvili, G. 

Petriashvili 

Photochromic Liquid-Crystal Polymer 
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