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 saqarTvelos saxelmwifo biujetis dafinansebiT 2014 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 
 

# 

gegmiT gaTvaliswinebuli 

da Sesrulebuli 

samuSaos dasaxeleba 

mecnierebis dargisa da 

samecniero mimarTulebis 

miTiTebiT 

samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 

 

monodromuli kvanturi 

gamoTvlebi 

g.giorgaZe g.giorgaZe, z.meliqiSvili 
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dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

kvanturi gamoTvlebis monodromiul midgomaSi monodromiis operatori, romelic 

diferencialur gantolebaTa amonaxsnTa sivrceze moqmedebs rogorc wrfivi 

operatori, asrulebs kvanturi geitebis rols. ris gamoc monodromiis matricebis 

gamoTvla erT-erTi umniSvnelovanesi amocanaa. cnobilia, rom regularul sistemas 

monodromiis matricTa ojaxi Seesabameba, monodromiis matrics afiqsirebs 

gansakuTrebuli wertili da im wiris homotopiis klasi, romelis am wertils 

Semouvlis SeuRlebamde sizustiT.  monodromiis matricebis calsaxad gansazRvra 

xdeba regularul sistemaTa garkveuli klasisaTvis, romelsac aqsesoruli 

parametrebisagan Tavisufali sistemebi ewodeba. saangariSo periodSi amgvari 

sistemebisaTvis moxda monodromiis matricebis gamoTvla or da oTx ganzomilebaSi. 

 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

2 

 m-warmomqmneliani (1m) 

proeqciuli MMV-

algebrebis  daxasiaTeba 

srulyofili  monadikuri    

MV-algebrebis 

mravalsaxeobaSi. 

      m-warmomqmneliani 

(1m) sasrulad 

warmodgenadi MMV-

algebrebis  daxasiaTeba 

da maTi kavSi-ri 

proeqciul MMV-

algebrebTan 

r.grigolia  r.grigolia 

r.liparteliani 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

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

srulyofil monadikur  MV-algebraTa mravalsaxeobaSi, romelic warmoadgens yvela 

monadikuri  MV-algebrebis mravalsaxeobis qvemravalsaxeobas. 

m-warmomqmneliani (1m<)  monadikuri MV-algebra srulyofil monadikur  MV-

algebraTa mravalsaxeobaSi proeqciulia  maSin da mxolod maSin, roca  is 

sasrulad warmodgenadi M MV-algebraa. 

3 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 
swavlebiT saxeTa amocno-

bis amocanebSi monacemTa 

bazebis mravaljeradi ko-

n. tyemalaZe v. jixvaSvili 

m. quriZe 

g. mamulaSvili 
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reqtirebis meTodis Semu-

Saveba. Teoriuli kiberne-

tika, saxeTa amocnoba. 

anotacia 

SemuSavebulia monacemTa bazebis (mb-s) mravaljeradi koreqtirebis meTodi obi-

eqtebis (saxeTa) amocnobis Sedegebis safuZvelze. igi gamoiyeneba Cvens mier Se-

muSavebul swavlebiT saxeTa amocnobis sistemaSi yovelTvis, rodesac sistema miiR-

ebs gadawyvetilebas sakontrolo obieqtis klasTan mikuTvnebis Sesaxeb, xolo 

axali obieqtis SemTxvevaSi ki, rodesac gadawyvetileba miiReba erTis toli 

mikuTvnebis xarisxiT. meTodSi ganxilulia sami SemTxveva, rodesac amocnobili  -

ri klasis obieqtis realizaciaSi mocemulia: 1) mxolod  -ri klasis mb-Si 

Semavali jq  niSan-Tviseba; 2) jq  niSan-Tviseba monawileobs    klasebis mb-Sic;  

3) jq  niSan-Tviseba ar monawileobs  -ri klasis mb-Si da Sedis    klasebis mb-

Si. TiToeuli SemTxvevisTvis SemuSavebulia mb-s koreqtirebis algoriTmi. mb-s 

koreqtirebis Semdeg kvlav xdeba amocnoba koreqtirebuli mb-s gamoyenebiT, Semdeg 

isev koreqtireba da a.S. es procesi gagrZeldeba sanam ar Sewydeba mb-s cvlileba. 

 

 

 saxelmwifo grantiT dafinansebული  

samecniero-kvleviTi proeqtebi 

 

# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

damfinansebeli 

organizacia 
proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

mimarTuleba —

informaciuli 

teqnologiebi. 

monodromiuli 

kvanturi 

gamoTvlebi 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

da ISTC 

g.giorgaZe z.meliqiSvili 

d.goSaZe 

n.CxikvaZe 

dasrulebuli proeqtis (etapis) Sedegebi (anotacia) 

Seswavlili iqna aratrivialuri topologiis mqone kompleqsur mravalsaxeobebze 

gansazRvruli regularuli sistemebis iseTi klasebi, romlebic SesaZlebelia 

ganxiluli iqnas rogorc Sredingeris tipis gantoleba. aseTi gantolebebi 



4 

 

lokalurad warmoadgenen kompleqsuri fibraciis bmulobas, romelic Tavis mxriv 

mravalsaxeobaze monodromiis warmodgenisagan arian inducirebulebi. aRniSnuli 

fibraciis ricxviTi invariantebis saSualebiT dadginda kvanturi geitebis agebis 

SesaZlebloba. 

Seswavlili iqna samdoniani identuri atomi erT da or modian kvantur velSi, aseve 

gare eleqtrodipoluri da eleqtrokvadrupoluri urTierTqmdeba atomTan. 

agebuli iqna cxadad Sesabamisi hamiltoniani da evoluciis operatori. iang-

baqsteris gantolebidan agebuli iqna samdoniani kvanturi sistemis gadaxlarTvis 

operatori. dadgenili iqna, rom regularul sistemaTa ganxiluli klasebisebi 

iZlevian geitTa universalur sistemas. damtkicebuli iqna, rom rimanis sferoze 

wertilTa nebismiri konfiguraciisaTvis samarTliania riman-hilbertis Tanadoba, 

romlis Tanaxmad winaswar dasaxelebul geitTa sistemisaTvis yovelTvis arsebobs 

regularuli sistema, romelic warmoqmnis geitTa dasaxebul sistemas. 

ZiriTadi Sedegebi aisaxa monografiaSi.GG.Giorgadze,"Geometry of Quantum Computation", 

Vona Publisher, N.Y, 2013. (romelic ar exeba saangariSo periods) 

2 
proeqtis dasaxe-

leba 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli 

proeqtis 

Semsruleblebi 

 

fazi-logikuri 

wesebis marTvis 

sistemis modulis 

Seqmna da testi-

reba. 

S. rusTavelis ero-

vnuli samecniero 

fondi 

evrokavSiri 

g. sirbilaZe g. sirbilaZe 

r. grigolia 

 dasrulebuli proeqtis (etapis) Sedegebi (anotacia) 

agebulia 3-niSna deskripciuli relaciuri sistemebi (grafebi) anu kripkes mode-

lebi, romlebic warmoadgens 3-niSna modaluri logikebis semantikur modelebs. 

 

 publikaciebi: 

ა) saqarTveloSi 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTauri, 

Jurnalis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 g.giorgaZe, NONALGORITHMIC Proc.I. vekua Tsu 8 gv. 



5 

 

n.maxaldiani BUT 

QUANPUTATIONALLY 

SOLVABLE 

PROBLEMS 

Inst.Applied 

Math. 

Vol.64, 2014 

gamomcemloba 

2 n. tyemalaZe, 

v. jixvaSvili, 

g. 

mamulaSvili.  

 

swavlebiT saxeTa 

amocnobis sistemisa 

da misi erTi 

amocanis gadawyve-

tis meTodis 

Sesaxeb. 

mecniereba da teq-

nologiebi 

 

 

#2 2014 

 

 Tbilisi 

 

6  

anotaciebi 

1) naSromSi gaanalizebulia klasikur kompiuterze araalgorebadi amocanis 

adiabatur kvantur kompiuterze algoriTmirebad amocanaze dayvanis procedura 

da gakeTebulia daskvna, rom Tu kvanturi gamoTvlebis TeoriaSi miRebuli 

sayovelTaod aRiarebuli daSvebebi samarTliania, maSin aseTi reduqcia 

SesaZlebelia da kvanturi gamoTvlebis ideologiis gaTvaliswinebiT 

SesaZlebelia algoriTmirebad amocanaTa klasis gafarToeba. statiaSi 

moyvanilia ramdenime magaliTi am klasidan. 

2) statiaSi mocemulia mokle informacia Cven mier SemuSavebuli swavlebiT sa-

xeTa amocnobis sistemis (ssas-is) Sesaxeb, romelic realizebulia personalur 

kompiuterze. sistema gamoyenebuli iyo sxvadasxva klasis obieqtebis amo-

sacnobad, statiaSi ganxilulia agreTve am sistemis erT-erTi amocanis _ 

),,,,( rkbv  tipis konfiguraciebis samjeradi gamoyenebiT xelovnuri (formalu-

ri) parametrebis gansazRvris meTodi. 

 

ბ) ucxoeTSi 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTa-

uri, Jurna-

lis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 A. Di Nola, R. 

Grigolia, G. Lenzi 

On the Logic of 

Perfect MV–

algebras 

Proceedings of 

Viena International 

conference in 

241-243 A. Di Nola, R. 

Grigolia, G. Lenzi 
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 Logic, Algebra and 

Truth Degrees  

Viena Technical 

University Press  

anotaciebi 

1) aRwerilia da daxasiaTebulia sasrulad warmoqmnili Tavisufali da  

proeqciuli srulyofili MV-algebrebi. damtkicebulia srulyofili MV-

algebrebis logikis struqturuli sisrule. 

 

 

* samecniero forumebis muSaobaSi monawileoba 

ა) saqarTveloSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 revaz grigolia lokalurad sasruli 

monadikuri MV-algebrebi 

Tbilisi, 22-24 aprili, 

2014 

Tbilisis saxelmwifo 

universiteti 

2 revaz grigolia Cangis logikis Sesaxeb 

 

Tbilisi, Tebervali, 2014 

Tbilisis saxelmwifo 

universiteti 

3 Revaz Grigolia Gödel Spaces and perfect MV–

algebras 

International Workshop on 

Topological Methods in Logic IV, 

June 23-27, Tbilisi, 2014 

anotaciebi 

1) daxasiaTebulia proeqciuli lokalurad sasruli monadikuri MV-algebrebi. 

2) damtkicebulia Cangis logikis struqturulad sisrule da daxasiaTebulia 

Sesabamisi algebraTa mravalsaxeobis proeqciuli obieqtebi. 

3) daxasiaTebulia srulyofili MV-algebrebis Sesabamisi topologiuri sivrceebi. 
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b) ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 Gg.giorgaZe On the solvability criterion of 

Fuchsian systems in quadratures 

17th workshop on computer 

algebra, Dubna, Russia, May 20-

22, 2014 

http://compalg.jinr.ru/Dubna2014/

index.html 

2 Revaz Grigolia On the Logic of Perfect MV -

algebras 

Logic, Algebra and Truth Degrees 

(LATD2014), July 16-19, Vienna, 

Austria,2014 

anotaciebi 

1) damtkicebuli iqna fuqsis tipis sitemebis kvadraturebSi integrebadobadobis 

sakmarisi piroba sistemis koeficientebis terminebSi, rac saSualebas iZleva 

cxadad iqnas agebuli sistemis monodromiis matricebi. 

2) aRwerilia da daxasiaTebulia sasrulad warmoqmnili Tavisufali da  

proeqciuli srulyofili MV-algebrebi. damtkicebulia srulyofili MV-

algebrebis logikis struqturuli sisrule. 

 

 

 

stoqasturi analizisa da maTematikuri modelirebis ganyofileba 

 

* samecniero erTeulis xelmZRvaneli: 

  zurab firanaSvili – mT.mec.Tan, fmmd 

 samecniero erTeulis personaluri Semadgenloba: 

  revaz TevzaZe - mTav. mecn. TanamS.  

  giorgi jandieri - mTav. mecn. TanamS. (0,5 saSt.erT.) 
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  Tamaz sulaberiZe - mTav. mecn. TanamS. (0,5 saSt.erT.) 

  irakli sxirtlaZe - ufr.mecn.TanamS. 

  besik CiqviniZe - ufr.mecn.TanamS. 

  liveri qadagiSvili – ufr.mecn.TanamS. 

  naTela xuciSvili - mecn.TanamS. 

  zurab alimbaraSvili – mecn.TanamS. 

  naira beqauri - mecn.TanamS. 

  roland bakuraZe - mecn.TanamS. (0,5 saSt.erT.) 

  vladimer miqelaSvili - mecn.TanamS. (0,5 saSt.erT.) 

  zaira berikiSvili - mecn.TanamS. 

  viaCeslav mesxi – ufr. inJiner-programisti 

  givi qarumiZe - ufr.mecn.TanamS. (0,5 saSt.erT.) 

  eliso korZaia – wamyv.inJineri 

  daviT gogolaSvili – wamyv. inJineri 

  esma gonaSvili -  wamyv. inJineri 

  Tamar suxiaSvili – informaciis specialisti 

  neli gundiSvili – ufr.laboranti 

 

 

 saqarTvelos saxelmwifo biujetis dafinansebiT 2014 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 

 

# 

gegmiT gaTvaliswinebuli 

da Sesrulebuli 

samuSaos dasaxeleba 

mecnierebis dargisa da 

samecniero mimarTulebis 

miTiTebiT 

samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 stoqastur procesTa zurab firanaSvili revaz TevzaZe  
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statistikuri analizis, 

modelirebisa da marTvis 

Teoriuli da 

gamoyenebiTi sakiTxebis 

kvleva 

maTematika, informatika 

giorgi jandieri 

Tamaz sulaberiZe 

irakli sxirtlaZe  

besik CiqviniZe 

liveri qadagiSvili  

naTela xuciSvili  

zurab alimbaraSvili  

naira beqauri  

roland bakuraZe  

vladimer miqelaSvili  

zaira berkiSvili  

viaCeslav mesxi  

givi qarumiZe  

eliso korZaia  

daviT gogolaSvili  

esma gonaSvili  

Tamar suxiaSvili  

neli gundiSvili 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

. miRebul iqna signalebis gadacemis Teoriisa da praqtikisaTvis mniSvnelovani e.w. 

uiteker-kotelnikov-Senonis tipis axali, eqsponencialurad krebadi 

sainterpolacio mwkrivebi, rogorc deterministuli, aseve stoqasturi 

procesebisaTvis (signalebisaTvis), romelTa krebadobis siCqare aRemateba cnobili 

sainterpolacio mwkrivebis krebadobis siCqares. krebadobis siCqaris gazrda 

erTerTi ZiriTadi maCvenebelia am formulebis praqtikuli gamoyenebis 

TvalsazrisiT. (momzadebulia statia gamosaqveyneblad) 

2. Seswavlilia sargeblianobis maqsimizirebisa da hejirebis amocanis Sesabamisi 

fasis funqciis analizuri Tvisebebi. naCvenebia, rom fasis funqcia belmanis 

stoqasturi diferencialuri gantolebis erTaderT amonaxsns warmoadgens 

3. SemuSavebulia cifruli gamosaxulebis segmentaciis axali avtomatizebuli 

meTodi, romelic SesaZleblobas iZleva gamosaxulebis segmentacia movaxdinoT     

realur droSi. SemuSavebulia Sesabamisi gamoTvliTi algoriTmi da kompiuteruli 

programa; cifrul gamosaxulebaze, calkeuli segmentis formis kompaqturi aRweris 

mizniT, gamoyenebulia SemTxveviT procesTa sxvadasxva sainterpolacio formulebi 

da Sedarebulia maTi efeqturoba. SemuSavebulia Sesabamisi gamoTvliTi algoriTmi 

da kompiuteruli programa 

4. uwyvetobis modulisa da karamatas sustad rxevadi funqciebis gamoyenebiT 

gakeTebulia zogierTi klasis funqciebisa da maTi sxvadasxva rigis warmoebulebis 

furie-koeficientebis Sefaseba. miRebuli Sedegebi, garkveuli azriT, anzogadeben 
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pakisa da lorencis saTanado Sedegebs (miRebuli Sedegebi statiis saxiT 

gamosaqveyneblad gadacemulia GEN-Si) 

5. ganxilulia magnitobgeriTi talRebis Taviseburebebi sustadionizebuli 

turbulenturi plazmis E–fenaSi gavrcelebisas SemTxveviTad cvladi sivrciT-droiTi 

plazmuri parametrebiT. analizurad da ricxvobrivad Seswavlilia iseTi 

statistikuri maxasiaTeblebi, rogorebicaa: mimarTulebis fluqtuaciebi, romlebic 

iwveven fazuri zedapiris gamrudebasa da sixSiris fluqtuaciebi, romlebic 

ganapirobeben droiTi speqtris simZlavris gaganierebas. energiis gacvla Cqar da 

nel magnitobgeriT da alvenis talRebsa da turbulentur plazmas Soris 

gaanalizebulia geometriuli optikis miaxloebaSi stoqasturi eikonalis 

gantolebaze dayrdnobiT. eqsperimentuli monacemebis gamoyenebiT ricxviTi 

gamoTvlebi Catarebulia eleqtronebis koncentraciis anizotropuli korelaciuri 

funqciisaTvis. naCvenebia, rom energetikuli disbalansi magnitobgeriT talRebsa da 

arastacionarul garemos Soris sxvadasxvaa talRis gavrcelebisa da 

perpendikularuli mimarTulebiT, rac iwvevs sxivuri milebis SekumSva-gafarToebas. 

    

 

 

 saxelmwifo grantiT dafinansebული  

samecniero-kvleviTi proeqtebi 

 
# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

damfinansebeli 

organizacia 
proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

 

pirveli da meore 

rigis Seqceuli 

stoqasturi 

diferencialuri 

gantolebebi da 

maTi gamoyeneba 

stoqastur 

marTvasa da 

finansur 

maTematikaSi. 

maTematika, 

albaTobis Teoria 

da maTematikuri 

S. rusTavelis 

samecniero 

erovnuli fondi 

Mmixeil mania r. TevzaZe, 

T. toronjaZe, 

n. lazrieva, 

b. CiqviniZe, 

T. ServaSiZe, 

o. furTuxia 

Qz. qvaTaZe 
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statistika 

dasrulebuli proeqtis (etapis) Sedegebi (anotacia) 

1. Seswavlilia sargeblianobis maqsimizirebisa da hejirebis amocanis Sesabamisi 

fasis funqciis analizuri Tvisebebi. naCvenebia, rom fasis funqcia belmanis 

stoqasturi diferencialuri gantolebis erTaderT amonaxsns warmoadgensF 

 

2 
proeqtis dasaxe-

leba  

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli 

proeqtis 

Semsruleblebi 

 

cifruli 

gamosaxulebis 

segmentacia da 

segmentirebuli 

gamosaxulebis 

aRwera  

S. rusTavelis 

samecniero 

erovnuli fondi 

oTar TavdiSvili 

Tamaz sulaberiZe 

Tea Todua  

zurab 

alimbaraSvili 

(damxmare 

Semsrulebeli) 

dasrulebuli proeqtis (etapis) Sedegebi (anotacia) 

2. a) SemuSavebulia cifruli gamosaxulebis segmentaciis axali avtomatizebuli 

meTodi, romelic SesaZleblobas iZleva gamosaxulebis segmentacia movaxdinoT     

 realur droSi. SemuSavebulia Sesabamisi gamoTvliTi algoriTmi da 

kompiuteruli programa;  

b) cifrul gamosaxulebaze, calkeuli segmentis formis kompaqturi aRweris 

mizniT, gamoyenebulia SemTxveviT procesTa sxvadasxva sainterpolacio formulebi 

da Sedarebulia maTi efeqturoba. SemuSavebulia Sesabamisi gamoTvliTi algoriTmi 

da kompiuteruli programa 

 

 

 publikaciebi: 

ბ) ucxoeTSi 

krebulebi 
 

# avtori/avtorebi 
krebulis 

saxelwodeba 

gamocemis adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 Tamaz Sulaberidze, Otar 

Tavdishvili, Tea Todua, 

Advances in Visual 

Computing, ISVC 2014, 

Springer International 

Publishing, Switzerland 

8 

pp.250-257 
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and Zurab 

Alimbarashvili 

Las Vegas, USA, Lecture 

Notes in Computer 

Science. Part I 

2014 

anotaciebi 

 ABSTRACT:  One of the approaches to the shape analysis of the extracted segmenton 2-D segmented digital 

image is based on its description by the points of the closed contour surrounding the segment. In simple case, 

the shape contour can be described by a finite set of its boundary points, for example, a sequence of the 

coordinates of the contour pixels. At the same time, the larger the number of points the more accurate is the 

contour description. But this requires a high computational cost for further process of the shape analysis. 

Therefore, it is very important to obtain a more accurate restoration of the original digital closed contour for 

the current number of pixels on the contour than using the Whittaker-Kotelnikov-Shannon interpolation 

formula. In this paper we use the generalized interpolation formula (Piranashvili formula) for solution of the 

task. 

 

 

statiebi 
 

# 
avtori/ 

avtorebi 

statiis saTa-

uri, Jurna-

lis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 Jandieri G.V., 

Kharshiladze O., 

DiasamidzeZh.M., 

Diasamidze M.R. 

“Magnetosonic 

waves in the 

turbulent 

ionospheric 

plasma”, 

International 

Journal of 

Advancement in 

Earth and 

Environmental 

Sciences 

vol. 2, # 1  USA 12, 

pp. 51-62 

2 Jandieri G.V. “To the problem of 

MHD waves 

propagation in the 

ionospheric E-

region”. 

Journal of Applied 

Science and 

Research 

vol. 2 # 2,  USA UUU 13, 

pp. 1-13 

anotaciebi 
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1. ABSTRACT:Peculiarities of the magnetosonic waves in weakly-ionized ionospheric E-region with 

randomly varying spatial-temporal turbulent plasma parameters are considered. Statistical characteristics: 

variances of both the directional fluctuations causing curvature of the phase surface and frequency 

fluctuations leading to the broadening of the temporal power spectrum of scattered magnetosonic waves 

are investigated analytically and numerically. Energy exchange between fast and slow magnetosonic 

waves, and turbulent plasma is analyzed on the bases of the stochastic transport equation using the ray (- 

optics) approximation. Experimental data have been used in numerical calculations for the anisotropic 

Gaussian correlation function of the density fluctuations. It is shown that the energy balance between 

magnetosonic wave-nonstationary medium is different in the direction of the wave propagation and 

perpendicular plane leading to the compression and stretching of the ray tubes. 

2. ABSTRACT: The dispersion equation has been obtained describing propagation of very slow and long-

period MHD waves in the ionospheric E-region. Statistical characteristics of the low-frequency MHD 

waves propagating in weakly ionized plasma are obtained for arbitrary correlation function of the particles 

density fluctuations. Energy exchange between “fast” and “slow” Alfven waves and the turbulent plasma 

flow is analyzed in the ray (optics) approximation using the stochastic eikonal equation. Correlation 

function of the phase fluctuations and the broadening of the temporal spectrum of scattered Alfven wave 

are calculated numerically for   the anisotropic correlation function using the experimental data.   

 

 

* samecniero forumebis muSaobaSi monawileoba 

b) ucxoeTSi 

 

# 

momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 Jandieri G.V. „Fast and slow MHD waves in the 

turbulent plasma“. 

WORLDCOMP’14 (The 2014 

World Congress in Computer 

Science, Computer Engineering 

and Applied Computing), CSC’14 

(the 10th International 

Conference of Scientific 

Computing): “Numerical methods, 

Approximation and estimation 

techniques, Optimization 

methods”, July 21-24, 2014, Las 

Vegas, Nevada, USA  

2 T. Sulaberidze, O. Tavdishvili Compact Description of the 

Segments on the Segmented 

Digital Image 

December 8-10, 

 ISVC 2014, Las Vegas, NV, 

USA,  



14 

 

moxsenebaTa anotaciebi 

1) Statistical characteristics of the Alfvén waves propagating in the turbulent plasma flow and energy exchange 

between wave and nonstationary medium are obtained for the arbitrary correlation function of the density 

fluctuations in the ray (optics) approximation. Characteristic frequencies of the temporal pulsations of plasma 

irregularities leading to the broadening of the temporal spectrum of scattered Alfven wave in the plasma flow 

are calculated using the experimental data. 

2) One of the approaches to the shape analysis of the extracted segmenton 2-D segmented digital image is 

based on its description by the points of the closed contour surrounding the segment. In simple case, the shape 

contour can be described by a finite set of its boundary points, for example, a sequence of the coordinates of the 

contour pixels. At the same time, the larger the number of points the more accurate is the contour description. 

But this requires a high computational cost for further process of the shape analysis. Therefore, it is very 

important to obtain a more accurate restoration of the original digital closed contour for the current number of 

pixels on the contour than using the Whittaker-Kotelnikov-Shannon interpolation formula. In this paper we use 

the generalized interpolation formula (Piranashvili formula) for solution of the task. 

 

 

  

saxeTa amocnobis gamoyenebiTi sistemebis ganyofileba 

* ganyofilebis gamge — t.m.d. goderZi leJava 

 ganyofilebis personaluri Semadgenloba: 

g.leJava, gany.ufrosi, mT.mec.Tan, tmd, 

g.ananiaSvili, uf.mec.Tan 

o.TavdiSvili, mT.mec.Tan 

T.Todua, uf.mec.Tan 

r.Txinvaleli, uf.mec.Tan 

a.vardosaniZe, uf.mec.Tan 

i.javaxiSvili, mec.Tan 

i.kamkamiZe, mec.Tan 

e.mkrtiCiani, mec.Tan 

T.dalaqiSvili, uf.prog. 

m.kandelaki, wamy.inJ 

a.mestviriSvili, wamy.inJ 

o.tyeSelaSvili, wamy.inJ 

i.CubiniZe, wamy.inJ 

b.oRliSvili, wamy.inJ 
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 saqarTvelos saxelmwifo biujetis dafinansebiT 2014 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 
 

 

# 

gegmiT gaTvaliswinebuli 

da Sesrulebuli 

samuSaos dasaxeleba 

mecnierebis dargisa da 

samecniero mimarTulebis 

miTiTebiT 

samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 

 

 

 

hibridul sistemebSi 

induqciuri gamoyvanis 

procesoris gamoyenebis 

sakiTxebis kvleva 

(`kibernetika~, `xelovnuri 

inteleqti~)  

 

akad. doqt. 

 goderZi leJava 

irina kamkamiZe 

zaira berikiSvili 

angus vardosaniZe 

eduard mkrtiCiani 

Tamar dalaqiSvili 

naira beqauri 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

AdamuSavda axali midgoma xelovnuri inteleqtis problemisadmi. igi efuZneba 

wamoyenebul hipotezas induqciuri logikis sabaziso operatoris Sesaxeb da 

induqciuri gamoyvanis procesoris gamoyenebas hibridul inteleqtualur 

sistemebSi.axali midgoma SesaZlebels xdis xelovnuri inteleqtis bunebriv 

inteleqtTan daaxlovebas da saTaves daudebs axali Taobis xelovnuri 

inteleqtualuri sistemebis kvlevas. axali midgomis gamoyenebiT muSavdeba 

semantikuri informaciis Teoriis safuZvlebi. 

Был разработан новый подход к проблемме искусственного интеллекта. Он основан на использовании 

предложенной гипотезы о базовом операторе индуктивной логики иприменении процессора 

индуктивного вывода в гибридных интеллектуальных системах. Новый подход позволит создавать 

системы искусственного интеллекта нового поколения и приблизить искусственный интеллект к 

естесственному. С использованием нового подхода разрабатываются основы теории семантической 

информации. 

The new approach to an artificial intellect problem has been developed. It is based on use of   hypothesis about 

the basic operator of inductive logic and application of the processor of an inductive conclusion in hybrid 

intellectual systems. The new approach will allow to create systems of an artificial intellect of new generation 

and will allow to approach an artificial intellect to the natural. With use of the new approach the bases of the 

theory of the semantic information are developed. 

2 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 
Cais foTlis SerCeviT 

sakrefi robotuli 

akad. doqt. irina kamkamiZe 

zaira berikiSvili 

angus vardosaniZe 
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sistemis damuSaveba 

(`kibernetika~, `xelovnuri 

inteleqtis gamoyenebiTi 

sistemebi~)                                    

goderZi leJava eduard mkrtiCiani 

Tamar dalaqiSvili 

naira beqauri 

rafiel Txinvaleli 

beჟan oRliSvili 

SoTa nodia 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

damuSavda Cais foTlis SerCeviT sakrefi robotuli sistemis koncefcia; damuSavda 

Sesabamisi sakvlev-sademonstracio kompiuteruli saimitacio programa; damuSavda 

da agebul iqna sistemis prototipi. plantaciis pirobebSi sakrefi sistemis kvebis 

akumulatorebis samuxtavad SeZenili iqna mzis eleqtrosadguri. 

Разработана концепция роботической системы выборочного сбора чайного листа. Разработана также 

сответствующая исслкдовательско-демонстрационная имитационная программа. Разработан и построен 

прототип системы. Для зарядки аккумуляторов питания системы в условиях плантации приобретена 

солнечная электростанция. 

The concept of robotic system of selective gathering of  tea leaf is developed. The corresponding research and 

demonstration imitating program is developed also. The prototype of system  is developed and constructed. For 

charge  of accumulators of system the solar power station is got. 

 

 

3 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 

delfinis qmedebaTa 

maTvis brZanebebis 

generatoris damuSaveba, 

ageba da gawyoba 

(`kibernetika~, `robotika~)                                    

akad. doqt. 

Tengiz zorikovi 

 

rafiel Txinvaleli 

irakli javaxiSvili 

merab kandelaki 

 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

damuSavda, aigo da gaewyo delfinis qmedebaTa marTvisaTvis gankuTvnili 

brZanebebis generatori.  

Был разработан, построен и испытан генератор команд, предназначенный для управления действиями 

дельфина. 

The generator of commands intended for management by actions of a dolphin has been developed, constructed 

and tested. 

4 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 

dapirispirebul mxareTa 

Soris konfliqtis 

konsensusiT gziT 

mogvarebis da optimaluri 

gadawyvetilebis miRwevis 

gziT garigebis miRwevis 

akad. doqt. 

Ggulaber ananiaSvili 

Ggulaber ananiaSvili 
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modelebi 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

damuSavda axali midgoma dapirispirebul mxareTa Soris konfliqtis konsensusiT 

mogvarebis da optimaluri gadawyvetilebis gziT garigebis miRwevis amocanisadmi 

 (`kibernetika~) 

 

 saxelmwifo grantiT dafinansebული  

samecniero-kvleviTi proeqtebi 

 
# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

damfinansebeli 

organizacia 
proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

 

cifruli 

gamosaxulebis 

segmentacia da 

segmentirebuli 

gamosaxulebis 

aRwera. 

informatika, 

sainformacio 

teqnologiebi, 

telekomunikaciebi 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

o. TavdiSvili T. sulaberiZe 

T. Todua 

z.alimbaraSvili 

dasrulebuli proeqtis (etapis) Sedegebi (anotacia) 

a) SemuSavebulia cifruli gamosaxulebis segmentaciis axali avtomatizebuli 

meTodi, romelic SesaZleblobas iZleva gamosaxulebis segmentacia movaxdinoT    

realur droSi. SemuSavebulia Sesabamisi gamoTvliTi algoriTmi da kompiuteruli 

programa;  

b) cifrul gamosaxulebaze, calkeuli segmentis formis kompaqturi aRweris 

mizniT, gamoyenebulia SemTxveviT procesTa sxvadasxva sainterpolacio formulebi 

da Sedarebulia maTi efeqturoba. SemuSavebulia Sesabamisi gamoTvliTi algoriTmi 

da kompiuteruli programa. 
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 publikaciebi: 

ა) saqarTveloSi 

statiebi 
 

# 
avtori/ 

avtorebi 

statiis 

saTauri, 

Jurnalis/krebu-

lis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 
Лежава Г. Г., 

Камкамидзе И. Ш..  

Берикишвили З. И.,   

Вардосанидзе А. К.          

Мкртычян Е.М. 

„Новый подход к 

созданию 

гибридных 

интеллектуальных 

систем“ 

`saqarTvelos 

sainJinro 

siaxleni~, #2, 

2014 

 

Tbilisi 

 

7 gverdi 

anotaciebi 

1) statiaSi ganxilulia axali midgoma xelovnuri inteleqtis problemebisadmi: 

igi eyrdnoba hipoTezas induqciuri logikis sabazo operatoris Sesaxeb da  

induqciuri gamoyvanis procesoris gamoyenebas hibridul inteleqtualur 

sistemebSi, rac perspeqtiuls gaxdis xelovnuri inteleqtis bunebriv 

inteleqtTan daaxlovebas da saTaves daudebs axali Taobis  inteleqtualuri 

sistemebis kvlevas. 

In  article the new approach to a problem of an artificial intellect is considered: it is based on a hypothesis 

about the base operation of inductive logic and on application of the processor of an inductive inference in 

hybrid intellectual systems, that will create a perspective of rapproachement of an artificial intellect with 

natural  intellect  and create a basis for researches of artificial intellectual systems of new generation.  

 

ბ) ucxoeTSi 

krebulebi 
 

# avtori/avtorebi 
krebulis 

saxelwodeba 

gamocemis adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 T. Sulaberidze, O. 

Tavdishvili, T. Todua,  

Z. Alimbarashvili 

Advances in Visual 

Computing, ISVC 2014, 

Las Vegas, USA, Lecture 

Notes in Computer 

Science. Part I 

Springer International 

Publishing, Switzerland 

2014 

8 

pp.250-257 
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anotaciebi 

One of the approaches to the shape analysis of the extracted segmenton 2-D segmented digital image is based 

on its description by the points of the closed contour surrounding the segment. In simple case, the shape 

contour can be described by a finite set of its boundary points, for example, a sequence of the coordinates of 

the contour pixels. At the same time, the larger the number of points the more accurate is the contour 

description. But this requires a high computational cost for further process of the shape analysis. Therefore, it 

is very important to obtain a more accurate restoration of the original digital closed contour for the current 

number of pixels on the contour than using the Whittaker-Kotelnikov-Shannon interpolation formula. In this 

paper we use the generalized interpolation formula (Piranashvili formula) for solution of the task. 

 

* samecniero forumebis muSaobaSi monawileoba 

ა) saqarTveloSi 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 Gg. ananiaSvili 

III saerTaSoriso 

konferencia – Cet.conference 

`dapirispirebul mxareTa 

Soris konfliqtis 

konsensusiT mogvarebis 

da optimaluri 

gadawyvetilebis gziT 

garigebis miRwevis 

amocana~. 

 

baTumi 

17-19 oqtomberi 2014 w. 

moxsenebaTa anotaciebi 

1) moxsenebaSi ganxilulia dapirispirebul mxareTa Soris konfliqtis konsensusiT 

mogvarebis da optimaluri gadawyvetilebis gziT garigebis miRwevis amocana. 

problemis gadaWras safuZvlad daedo wrfivi kodireba-dekodirebis da erTi 

saqonlis bazris koniunqturis e. w. `obobas qselis~ magvari maTematikuri modelebi. 

В докладе рассмотрена задача урегулирования конфликта между сторонами путем консенсуса и 

достижения оптимального соглашения. В основу решения проблемы легли методы линейное 

кодирование-декодирование и математические модели типа паутины конюнктуры рынка одного товара. 

In the report the problem of settlement of the conflict between the parties is considered by a consensus and 

achievement of the optimum agreement. In a basis of the decision of a problem methods linear coding - 

decoding and mathematical models such as a web of market condition of one goods have lain. 
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b) ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 T. Sulaberidze, O. Tavdishvili Compact Description of the 

Segments on the Segmented 

Digital Image. 

 

December 8-10, Las Vegas, USA 

moxsenebaTa anotaciebi 

One of the approaches to the shape analysis of the extracted segmenton 2-D segmented digital image is based 

on its description by the points of the closed contour surrounding the segment. In simple case, the shape 

contour can be described by a finite set of its boundary points, for example, a sequence of the coordinates of the 

contour pixels. At the same time, the larger the number of points the more accurate is the contour description. 

But this requires a high computational cost for further process of the shape analysis. Therefore, it is very 

important to obtain a more accurate restoration of the original digital closed contour for the current number of 

pixels on the contour than using the Whittaker-Kotelnikov-Shannon interpolation formula. In this paper we use 

the generalized interpolation formula (Piranashvili formula) for solution of the task. 

 

 

 

biokibernetikuli sistemebis ganyofileba 

* samecniero erTeulis xelmZRvaneli ganyofilebis gamge — 

fmmd besarion farcvania 

 samecniero erTeulis personaluri Semadgenloba: 

besarion farcvania – ganyofilebis ufrosi-mTavari mecn. Tan., 

Tengiz zorikovi- ufrosi mecnieri TanamSromeli 

Tamar surgulaZe – mecnieri TanamSromeli 

Teimuraz gogolaZe – mecnieri TanamSromeli  

irakli avaliSvili - mecnieri TanamSromeli  

nino fonjaviZe - mecnieri TanamSromeli 

oTar kviJinaZe-wamyvani inJineri 

lia sanebliZe- ufrosi laboranti 

mzia WavWaniZe- ufrosi laboranti 
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nino farcvania- laboranti 

giorgi mamulaSvili - programisti 
 

 saqarTvelos saxelmwifo biujetis dafinansebiT 2014 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 

# 

gegmiT gaTvaliswinebuli 

da Sesrulebuli 

samuSaos dasaxeleba 

mecnierebis dargisa da 

samecniero mimarTulebis 

miTiTebiT 

samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 

 

 

 

infrawiTeli gamosxivebis 

saSualebiT biologiuri 

qsovilebis 

araerTgvarovnobis 

dadgena. 

biologia;Ebiofizika 

biol. mecn doqtori 

besarion farcvania 

b. farcvania, 

n.fonjaviZe, 

T.gogolaZe, 

T.sulaberiZe, 

i.avaliSvili 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

Seswavlil iqna infrawiTeli gamosxivebis prostatis qsovilSi SeRwevadoba. 

kvlevis masalebi miRebuli iyo radikaluri prostateqtomiis Sedegad. naCvenebia, 

rom infrawiTeli sxivebis ganWolvadoba janmrTel da kibovan qsovilebs Soris 

mniSvnelovad gansxvavdebian erTmaneTisagan. kerZod - kibovan qsovilSi infrawiTeli 

sxivebis ganWolvadoba bevrad dabalia, vidre janmrTel qsovilSi. infrawiTel 

gamosaxulebaSi kibovani warmonaqmni warmoadgens maRali optikuri simkvrives mqone 

areebs, xolo janmrTeli qsovilis Sesabamisi infrawiTeli gamosaxuleba gacilebiT 

dabali optikuri simkvrivisaa. 

2 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 

adamianis tvinSi 

vizualuri informaciis 

sawyis doneebze 

damuSavebis meqanizmebis 

Seswavla. 

Tengiz zorikovi 
T.zorikovi 

T. surgulaZe 

anotacia 

gamoikvleoda adamianis mxedvelobiT analizatorSi informaciis damuSavebis 

meqanizmebi Semdgomi kopiuteruli modelirebis mizniT. eqsperimentebi tardeboda 

oralternatiuli fsiqofiziologiuri testebis gamoyenebiT, sadac cdis piri 

axdens kompiuteris monitorze Tanaminmevrulad warmodgenili sxvadasxva suraTebis 
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garCevas da erT-erTi maTganis “dadebiTis” identificirebas. dadgenilia, rom 

oralternatiul cdebSi sayrden gamaRizianebels adamiani aniWebs “dadebiTobas”. 

gamoinaxa gzebi, romelic saSualebas iZleva uSualod mxedvelobiTi analizatoris 

refleqsuri reaqciebis miRebisa gamaRizianebelis mimarT, pasuxebis sxva 

faqtorebiT SeniRbvis gareSe. 

 

 

 publikaciebi: 

ბ) ucxoeTSi 

statiebi 
 

# 
avtori/ 

avtorebi 

statiis saTa-

uri, Jurna-

lis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 b. farcvania,  

g. petriaSvili, 

n. fonjaviZe 

Possibility of Using 

Near Infrared 

Irradiation for 

Early Cancer 

Diagnosis 

Electromagnetic 

Biology and 

Medicine 

t. 33,#1   aSS 

Infroma healthcare 

5 

2 q. CubiniSvili, 

b. farcvania, 

T. sulaberiZe, 

g. petriaSvili,  

a. xuskivaZe 

Luminescence 

enhancement in 

nanocomposite 

consisting of 

polyvinyl alcohol 

incorporated gold 

nanoparticles and 

Nile blue 690 

perchlorate 

Applied Optics 

t. 53, #1 aSS 

Optical Society of 

America 

3 

3 b. farcvania,  

T sulaberiZe 

g. petriaSvili,  

a. xuskivaZe 

 

Visualization of 

Human Prostate 

Cancer Using 

Infrared Radiation 

Urology 

t. 84 #4 

Supplement 1 

October 

kanada 

the Société 

Internationale d' 

Urologie 

3 

anotaciebi 
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1. Seswavlil iqna axlo infra wiTeli gamosxivebis SeRweva biologiur 

qsovilebSi ( adamianis xeli, qaTmis kunTi da kani, moluskis kunTi). 

xdeboda biologiur qsovilSi moTavsebuli sxvadaxva obieqtebis 

vizualizacia. naCvenebia, rom a)ASesaZlebelia milimetruli an masze 

naklebi zomis obieqtebis danaxva infrawiTel sxivebSi da b) infrawiTeli 

sxivebis saSualebiT SesaZlebelia mcire zomis biologiuri qsovilebis 

sxvadasxva nawilebis garCeva. infrawiTeli sxivebi SeiZleba gaxdes 

adamianis Sinagan organoebSi kibovani warmonaqmnis deteqtirebis 

saSualeba simsivnis ganviTarebis adreul stadiaze.  

2. Seswavlil iqna infrawiTeli sxivebis mier prostatis qsovilis 

ganWolvadoba. dadgenil iqna, rom prostatis kibovani qsovili 

infrawiTel areSi optikurad AgacilebiT mkvrivia, vidre arakibovani 

qsovili. amis Sedegad infrawiTel gamosaxulebaSi kibovani warmonaqmni  

moCans, rogorc optikurad metad mkvrivi are – e.i muqi are, vidre 

normaluri qsovili. 

3. arsebobs mniSvnelovani barieri nanoteqnologiis in vivo   da klinikuri 

gamoyenebis mimarT – magaliTad, bioTavsebadoba, simsivneze damiznebis 

efeqturoba da sxva. meore mxriv adgili aqvs luminescenciis movlenis 

gamoyenebas kibos diagostirebisaTvis. magram Sedegebis klinikebSi 

danergvis ZiriTadi Semaferxebeli faqtori aris is, rom sadiagnostiko 

meTodebSi gamoyenebuli  luminescenciis intensivoba uaRresad sustia. 

Cvens samuSaoSi SesaZlebeli gaxda luminescenciuri saRebaris fotonuri 

gamosavalis mniSvnelovani gazrda masTan dakavSirebuli oqros 

nanonawilakebis plazmonuri eleqtronebis gamoyenebis safuZvelze. 

 

 

 

kompiuteruli teqnikis elementebisa da nanomasalebis ganyofileba 

* samecniero erTeulis xelmZRvaneli ganyofilebis gamge  

daviT jiSiaSvili, fmmd 

 samecniero erTeulis personaluri Semadgenloba 

d.jiSiaSvili, gany.ufrosi, mT.mec.Tan. 

S.kekutia, mT.mec.Tan 

z.SiolaSvili, uf.mec.Tan 

n.CxaiZe, uf.mec.Tan 

r.koxreiZe, uf.mec.Tan 

n.maxaTaZe, uf.mec.Tan 

t.gavrilenko, mec.Tan 

n.gvaTua, mec.Tan 
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g.mumlaZe, mec.Tan, swavluli mdivani 

a.jiSiaSvili, uf.mec.Tan 

j.marxulia, mec.Tan 

o.kviciani, mec.Tan 

g.nakaSiZe, wamy.inJ 

n.namoraZe, wamy.inJ 

e.kiwmariSvili, wamy.inJ 

d.suxanovi, wamy.inJ 

g.CixlaZe, ufr.inJ-progr 

i.mrevliSvili, wamy.inJ 

 

 saqarTvelos saxelmwifo biujetis dafinansebiT 2014 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 
 

# 

gegmiT gaTvaliswinebuli 

da Sesrulebuli 

samuSaos dasaxeleba 

mecnierebis dargisa da 

samecniero mimarTulebis 

miTiTebiT 

samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 

 

 

 

axali teqnologiis 

SemuSaveba oqsiduri da 

nitriduli nanomasalebis 

misaRebad 

daviT jiSiaSvili d.jiSiaSvili 

z.SiolaSvili 

n.maxaTaZe 

a.jiSiaSvili 

v.gobroniZe 

d.suxanovi 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

1. siliciumis fuZeSreze 400º ºC temperaturaze gavzardeT InP/Ga2O3 guli–garsi 

tipis nanomavTulebi. sinTezi mimdinareobda hidrazinis (N2H4) orTqlis areSi, 

romelSic Sereuli iyo 3 mol.% H2O. wyaro masalebad gamoyenebuli iyo myari, 

kristaluri InP –s firfita da Ga. transmisiulma eleqtronulma mikroskopiam da 

nimuSebis maxasiaTebeli rentgenuli gamosxivebis kvlevam gviCvena, rom 

nanomavTulebi Sedgebian viurcitis struqturis mqone kristaluri InP –s gulisa 

da amorfuli Ga2O3–is garsisgan. nanomavTulTa minimaluri diametri Seadgenda 14 

nm–s, xolo maqsimaluri sigrZe ramodenime mikrometrs aRwevda. miRebuli Sedegebisa 

da savaraudo qimiuri reacqiebis analizis Sedegad SemoTavazebuli iyo 

nanomavTulTa zrdis Semdegi meqanizmi: hidrazinis pirolizuri daSlis Sedegad 

reaqtorSi mudmivad warmoiqmneboden aqtiuri saSualedi reagentebi (NNH2, NH da HH). 

maRal temperaturebze InP –s disociaciis Sedegad miiReboda fosforis Semcveli 
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airadi winaproduqtebi da indiumis wveTebi. 600ºC–ze G Ga da InP  urTierTqmedebda 

wyalsa da hidrazinis daSlis produqtebTan, warmoqmnida aqrolad suboqsidebs, 

romlebic civ zonaSi (400ºC) moTavsebul fuZeSreze fosforis Semcvel 

reagentebTan spontanuri reaqciebis Sedegad warmoqmniden InP/Ga2O3 nanomavTulebs.  

temperatura xels uwyobda kristaluri InP –s gulis Camoyalibebas, magram 

arasakmarisi iyo Ga2O3–is garsis kristalizaciisTvis, ris gamoc garsi amorfuli 

rCeboda. 

2. germaniumis nitridis monokristaluri nanomavTulebi gavzardeT erTdroulad 

kristaluri germaniumis firfitaze da misgan 2–3 mm–iT moSorebul siliciumis 

zedapirze. zrdis temperatura Seadgenda 500-560°°C––s da is mimdinareobda 

hidrazinis (N2H4) orTqlSi, romelic 3 mol.% wyals Seicavda. nanomavTulebis zrda 

xorcieldeboda orTqli–siTxe–myari meTodiT GGe–s katalizatoris meSveobiT. 

nanomavTulebSi SeimCneoda sigrZis mixedviT   diametris cvlileba –konusuriba. 

amasTan,GGe–s zedapirze gazrdil nanomavTu-lebSi diametri viwrovdeboda 

katalizatoris wveTisken, xolo Si–ze gazrdilebSi ki piriqiT – diametri 

ganivrdeboda katalizatorisken. konusurobis aseTi gansxvaveba aixsneba 

nanomavTulTa zrdisTvis saWiro GGe molekulebis nakadis gansxvavebuli simkvriviT 

zrdis sawyis etapze, roca temperatura matulobs, da momdevno – temperaturis 

stabilizaciis etapze. napovnia, rom garda germaniumis nitridis nanomavTulebisa, 

siliciumis zedapirze GeO molekulebis wyalbadiT aRdgenis Sedegad 

warmoiqmnebian germaniumis mikronawilakebisgan Seqmnili jaWviseburi struqturebi. 

2 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 

liTon-izolatoris 

tipis gardaqmnebi 

iSviaT-miwaTa 

sxvadasxva elementebis 

wyalbadnaerTSi 

ioseb ratiSvili (fizikis 

instituti) 

naTela namoraZe 

ioseb ratiSvili (fizikis 

instituti) 

naTela namoraZe 

anotacia 

2014 wlis ganmavlobaSi grZeldeboda kvlevebi CanergviTi tipis Senadnobebis 

fizikuri Tvisebebis da Taviseburebebis dasadgenad. kerZod Seiswavleboda liTon-

wyalbadis sistemebi. samuSaoebi tardeboda andronikaSvilis saxelobis fizikis 

institutSi momuSave jgufTan erTad. 

ganxiluli iyo liTonis mowesrigebad wyalbadnaerTebSi Canergili msubuqi 

atomebis gadaadgilebis Termodinamikuri suraTi.  

miRebuli Sedegebi saSualebas mogvcemen SevafasoT sxvadasxva modelis farglebSi 

liTon-izolatoris tipis temperaturuli gadasvlis pirobebi iSviaT miwaTa 

sxvadasxva wyalbadnaerTebSi. 

gaanalizebulia liTonTa dawyalbadebisas gamtareblobis eleqtronTa ricxvis 
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cvlilebis cnobili Sedegebi, da naCvenebia, rom garkveul SemTxvevebSi xdeba 

rogorc zonis Sevseba eleqtronebiT, ise misi dacarieleba. Cveni winadadebaa – 

SevarCioT ZriTadi liTonisa da minarevis iseTi wyvilebi, rom meserSi Canergili 

paramagnituri ionebi iyvnen sawyis mdgomareobaSi aramagniturebi da meserSi 

wyalbadis Seyvanisas gauCndeT magnituri momenti, an piriqiT – dauwyalbadebel 

SenadnobSi gvqondes magnituri momentebi minarevebze da isini gaqrnen 

dawyalbadebisas. aseTi liTonuri SenaerTebi SeiZleba safuZvlad daedos 

wyalbadis mimarT mgrZnobiare deteqtoris modelis Seqmnas. 

3 samuSaos dasaxeleba samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 
magnituri siTxeebis 

sinTezi, maTi 

gamoyeneba medicinaSi 

Salva kekutia 

v.miqelaSvili 

j.marxulia 

l.sanebliZe 

r.TaTaraSvili 

S.axobaZe 

anotacia 

magnituri siTxeebis sinTezisas mniSvnelovani yuradReba eqceva nawilakTa zomebs  

da siTxis homogenurobas, amavdroulad xangrZlivi stabilizaciisaTvis 

aucilebelia maTi Semogarsva zedapirulad aqtiuri nivTierebebiT. siTxeebisaTvis, 

romlebic biologiur garemoSi gamoiyeneba,  damatebiTi moTxovnaa steriluroba, 

baqtericiduloba da mJava-tutovani balansis neitraluri done. stu-s kibernetikis 

institutSi ukve ramdenime welia mimdinareobs am kuTxiT muSaoba. jgufis wevrebis 

ZalisxmeviTa da rusTavelis fondis SuamdgomlobiT Cven SevZeliT xangrZlivi 

eqsperimentebisa da literaturuli analizis safuZvelze migveRo 

supermapamagnituri Tvisebebis wvrildispersuli  magnetitis Fe3O4  Semcveli 

magnituri siTxe, romelic gamoirCeva maRali stabilurobiT. garda amisa, 

SevimuSaveT da gavaumjobeseT nawilakTa damuSavebis eleqtrohidravlikuri meTodi, 

romelic uzrunvelyobs siTxis homogenizacias da gamoirCeva upiratesobiT 

ultrabgeriT damuSavebasTan mimarTebaSi. amasTan, eleqtrohidravlikuri meTodiT 

damuSavebuli siTxe gamoirCeva baqtericiduli da sorbciuli TvisebebiT, rac 

dadginda biologiuri kvlevebiT. 2014 wels SevadgineT da SevukveTeT mwarmoeblebs 

siTxis miRebis naxevrad  avtomaturi danadgaris sqema, romelic uzrunvelyobs 

teqnologiuri procesis aRwarmoebas maRali sizustis (0.1 mkl -100 mkl) 

peristaltikuri gadamwodebis daxmarebiT, procesis parametrebis zusti 

kontrolisa da masiuri warmoebis SesaZleblobebiT. Semdgomi nabijebi ukavSirdeba 

eleqtrohidravlikuri danadgaris da nawilakTa zomebis zusti kontrolis 

SesaZleblobebis Seqmnas sinTezis procesSi. 
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 saxelmwifo grantiT dafinansebული  

samecniero-kvleviTi proeqtebi 

# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

damfinansebeli 

organizacia 
proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

 

wyalbadis 

gavlena liTonTa 

Senadnobebis 

meqanikur da 

magnitur 

Tvisebebze 

[Hydrogen Influence 

on Mechanical and 

Magnetic Properties of 

Metal Alloys] 

SoTa rusTavelis 

erovnuli 

samecniero fondi, 

ukrainis 

samecniero-

teqnikuri fondi 

04/09, STCU-5906 

ioseb ratiSvili 

(fizikis 

instituti) 

g.jafariZe 

n.arabajiani 

v.TavxeliZe 

n.namoraZe 
(kiberenetikis 

institutis 

mxridan 

dasrulebuli proeqtis (etapis) Sedegebi (anotacia) 

saangariSo periodSi proeqtis farglebSi Sesrulda naSromi 

I. Ratishvili, N.Namoradze. “Switchable magnetic properties of hydrogenated metal alloys”, 

[“dawyalbadebuli liTonTa Senadnobebis marTvadi magnituri Tvisebebi”], 

romelic wardgenil iqna saerTaSoriso konferenciaze “International Conference 

on Clean Energy-2014” [8-12/06, stamboli, TurqeTi]. 

Sesabami moxseneba saTauriT  “liTonTa hidrirebad Senadnobebis marTvad 

magnitur Tvisebebze damyarebuli wyalbadis sensori” gakeTda seminarze 

fizikis institutSi. 

 

 publikaciebi: 

a) saqarTveloSi 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTa-

uri, Jurna-

lis/krebulis 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 
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dasaxeleba 

1 D.Jishiashvili, 

 Z. Shiolashvili,  

N. Makhatadze,  

A.Jishiashvili, 

V.Gobronidze,  

 D. Sukhanov 

Vapor-Solid 

growth of InP and 

Ga2O3 based 

composite 

nanowires. 

Nano Studies, 

International 

Journal of 

Nanosciences and 

nanotechnologies 

V. 9, 2014 Tbilisi 

Georgian Technical 

University 

9 

2 D.Jishiashvili, 

 L. Chkhartishvili, 

Z. Shiolashvili, 

 N. Makhatadze, 

V.Gobronidze, 

 A.Jishiashvili 

 

Growth mechanism 

and morphology of 

germanium nitride 

nanowires.  

Nano Studies, 

International 

Journal of 

Nanosciences and 

nanotechnologies 

V.10, 2014 Tbilisi 

Georgian Technical 

University 

9 

anotaciebi 

1) Vapor-Solid growth of InP and Ga2O3 based composite nanowires. 

InP/Ga2O3  core/shell nanowires were produced on the Si substrate at 400 ºC. The solid, single 

crystaline InP  and Ga were used as source materials. They were sublimated in the hydrazine vapor 

providing the formation of core/shell nanowires on the substrate. XRD and transmission electron 

microscopy study revealed that the core was consisting of wurtzite type InP while the shell had the 

amorphous structure. The observed minimum diameter of nanowires was 14 nm, while the maximum 

length was about tens of micrometers. The growth mechanism was proposed for the formation of 

core/shell nanowires. It was suggested, that the spontaneous heterogeneous interaction of volatile 

precursors on the surface of Si substrate caused the segregation of Ga2O3  and InP phases. The analysis 

of  Gibbs free energy of corresponding reactions also confirmed the spontaneous nature of  phase 

segregation.  It was established that the growth temperature was sufficient to crystallize the InP core, 

while it was still low for the crystallization of Ga2O3.  

2. Growth  mechanism and morphology of germanium nitride nanowires.  

 The single crystalline germanium nitride nanowires were grown simultaneously on the crystalline Ge 

surface and crystalline Si substrate located at 2-3 mm above the Ge. The growth temperature was in the 

range of 500-560°C and it proceeded in the hydrazine vapor at the pressure of 10 Torr. It was established 

that on both surfaces the nanowires were growing through the Vapor-Liquid-Solid method and the molten 

Ge droplet served as the catalyst for the growth of Ge3N4 nanowires. The tapering was observed in 

nanowires grown on both substrates. However, the direction of taper was different for nanowires grown on 
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Ge and Si.  Detailed analysis of the growth process revealed, that the difference in the taper was caused by 

the time dependence of volatile GeO molecule fluxes.  At the initial stage of nanowire growth, when the 

temperature was relatively low, the flux was directed towards the Ge substrate providing the VLS growth 

process. However, at elevated temperatures the flux was redirected to the Si substrate that has lower 

temperature in comparison with Ge. The increased GeO flux caused the intense formation of Ge and 

enlargement of Ge catalyst tip. As a result the nanowire diameter was also increasing towards the catalyst 

tip. It was also found, that a part of GeO molecules were reduced to pure Ge by hydrogen and other 

hydrazine decomposition products. The reduced Ge was forming the chain-like structures on the surface of 

Si substrate. 

 

 

* samecniero forumebis muSaobaSi monawileoba 

ა) saqarTveloSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 D. Jishiashvili, Z. 

Shiolashvili, N. Makhatadze, 

V. Gobronidze, A. 

Jishiashvili. 

A study of shell formation in InP 

based composite nanowire. 

International Conference NANO-

2014 Tbilisi, Georgia (November 

20-24, 2014). 

2 D.Jishiashvili, 

Z.Shiolashvili, 

N.Makhatadze, 

A.Jishiashvili,V. 

Gobronidze, L.Kiria 

Synthesis of Nanowire Networks 

for Chemical Gas Sensor 

Applications. 

Nuclear Radiation Nanosensors 

and Nanosensory Systems. 

Iinternational Conference “Tbilisi- 

spring-2014” (March 5-9, 2014). 

The NATO Science for Peace and 

Security Programme 

3 Sh.Kekutia, V.Mikelashvili, 

J.Markhulia, L.Saneblidze, 

R.Tatarashvili, D.Daraselia, 

D.Japaridze 

1) A NEW METHOD OF 

PREPARATION OF 

SUPERPARAMAGNETIC 

NANOPARTICLES 

2) THE EFFECT OF 

ELECTROHYDRAULIC 

DISCHARGE FOR HIGH 

DISPERSIVE MAGNETIC 

NANOFLUID SYNTHESIS 

3rd International Conference 

“Nanotechnologies” 

NANO – 2014 

October 20 – 24, 2014, Tbilisi, 

Georgia, http://www.nano2014.gt

u.ge/ 

moxsenebaTa anotaciebi 
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1. moxsenebuli iyo monacemebi indiumis fosfidis safuZvelze Seqmnil 

nanomavTulebSi gulisa da garsis Camoyalibebis meqanizmebi. aRmoCnda, rom garsis 

warmoqmna xorcieldeba fazaTa spinodaluri daSlis meTodiT.  

2. Seqmnili iyo airis sensori nanomavTulTa bazaze. gamocdam daadastura, rom 

sensors SeuZlia amiakis deteqtireba ppm doneze. 

3. Fluids containing Magnetic nanoparticles represent the colloidal dispersion of magnetic materials 

(ferromagnets: magnetite, ferrite) with particle size of five to several tens of nanometers which are stabilized 

into polar (water or alcohol) or nonpolar (hydrocarbons and silicones) environment through surfactants or 

polymers (surface active substances). Principle of stability in colloidal systems is provided by interaction 

between particles together with Brownian motion, which compensates gravitation (the Brownian motion must 

overcome coprecipitationvelosity), according to this the nanoparticles(which volume fraction is no more than 

25 % in liquid) are at the equilibrium state. 

According to this, for synthesis of magnetic liquid it is necessary to solve some problems: First of all it is 

necessary to gain magnetic particles with size no more than 8-15 nanometers and to cover the particles of 

dispersive phase by the stabilizer molecules, which must prevent the agglomeration of particles and at the same 

time provide formation of steady colloid system of one-domain magnetic particles, dispersed in a liquid-

carrier.chemical deposition, by general point of view, don’t gives finely divided (<10 nm) homogenous 

dispersion, because in the liquid medium there are some micro and  >10nm sized nanoparticles, some chemical 

radicals and conjugates represented. 

 

b) ucxoeTSi 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 D. Jishiashvili,  

L. Chkhartishvili, 

 Z. Shiolashvili, 

 N. Makhatadze,  

V. Gobronidze,  

A. Jishiashvili 

Investigation of vapor-liquid-solid 

grown tapered germanium nitride 

nanowires. 

ICANM2014 Canada (August, 11-

13). International Conference on 

Advanced and Nano Materials. 

Calgary, Canada. 2014. 

2 I. Ratishvili, N.Namoradze 

(kiberenetikis institutis 

mxridan 

Switchable magnetic properties 

of hydrogenated metal alloys 

International Conference on 

Clean Energy-2014, Istanbul, 

Turkey 

moxsenebaTa anotaciebi 

1) moxsenebuli iyo orTqli-siTxe-myari meTodiT nanomavTulebis gazrdisas 

katalizatorSi mimdinare procesebis analizi. naCvenebi iyo, rom zrdis meqanizmi 
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gansxvavdeba wyaro masalasa da siliciumis zedapirze. Sedegebis Sejerebam 

daadastura, rom airadi garemo Seicavs aqtiur radikalebs, romelTac SeuZliaT 

ara marto nitridis sinTezi, aramed Jangeulebis aRdgenac. 

2) Hydrogen detection becomes, generally, an actual problem as “H-technologies” are widely 

presented in the different areas of industry. On following these tendencies we have made an attempt to 

consider possibilities of investigation of switchable magnetic properties of hydrogen-containing dilute 

paramagnetic metal alloys, on using information obtained in previous considerations of metal hydrides 

and of localized magnetic moments in metal alloys. 

 

 

koherentuli optikis da eleqtronikis ganyofileba 

 

* samecniero erTeulis xelmZRvaneli 

zaza meliqiSvili, mTavari mecnier TanamSromeli, akad.doqt. 

 samecniero erTeulis personaluri Semadgenloba 

zaza meliqiSvili, gany. ufrosi, mT.mec.Tan 

tariel ebraliZe, mTavari mecnier TanamSromeli 

giorgi Wanturia, mTavari mecnier TanamSromeli 

nikoloz margiani, mTavari mecnier TanamSromeli 

Tamaz medoiZe, ufrosi mecnier TanamSromeli 

naTela paunaSvili, ufrosi mecnier TanamSromeli 

zaza jaliaSvili, ufrosi mecnier TanamSromeli 

nadia ebraliZe, mecnier TanamSromeli 

lia kutalaZe, mecnier TanamSromeli 

zurab adamia, mecnier TanamSromeli 

Tamar Wanturia, wamyvani inJineri 

robert TaTaraSvili, wamyvani inJineri 

naTela sabaSvili, wamyvani inJineri 

aleqsandre caturovi, wamyvani inJineri 

meri Turnava, wamyvani inJineri 

igor miasnikovi, ufrosi laboranti 

aleqsi adamia, ufrosi laboranti 
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 saqarTvelos saxelmwifo biujetis dafinansebiT 2014 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 

 

# 

gegmiT gaTvaliswinebuli 

da Sesrulebuli 

samuSaos dasaxeleba 

mecnierebis dargisa da 

samecniero mimarTulebis 

miTiTebiT 

samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 

 

 

 

struqturulad da 

bioqimiurad normaluri 

da gadagvarebuli 

biologiuri qsovilebis 

lazeriT inducirebuli 

fluorescenciis da 

difuzuri arekvlis 

speqroslopia   

mimarTuleba: lazeruli 

fizika, 

lazeruli/optikuri 

speqtroskopia, 

biosamedicino optika 

z. meliqiSvili 

(kiberenetikis institutis 

mxridan) 

T. medoiZe,  

z. jaliaSvili 

(kiberenetikis institutis 

mxridan) 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

1) ganyofilebaSi mimdinareobs erToblivi kvleva k.mardaleiSvilis samedicino 

centris ((xemZRvaneli: prof. k. mardaleiSvili) da Wiplaris sisxlis bankis 

"jeoqordis" TanamSromlebTan erTad (xemZRvaneli: doqt. goCa SaTiriSvili). cdebi 

tardeba paraTiroidis jirkvlis qsovilebze. mis mizans warmoadgens jirkvlis 

simsivneTa speqtroskopuli meTodebiT aRmoCenis SesaZleblobis efeqturobis 

dadgenas. pirvelma eqsperimentebma gvaCvena, rom jirkvlis qsovilidan SesaZlebelia 

saimedo optikuri signalis miReba. signalis speqtrebi (fluorescenciis da 

difuzuri gabnevis) ki calsaxad asaxavs qsovilis rogorc struqturul, aseve mis 

bioqimiur statuss. mzaddeba Sesabamisi publikacia. 

dasrulda kvleva ivane javaxiSvilis saxelobis Tbilisis saxelmewifo 

universitetis biologiis da urologiis departamentebis TanamSromlebTan 

(xemZRvaneli: prof. n. kotrikaZe). kvlevis obieqts warmoadgenda sxvadasxva saxis 

simsivniT gadagvarebuli prostatis jirkvlis sixlis plazmა, ხოლო meTods — 

lazeriT inducirebuli fluorescenciis speqtroskopia. naCvenebi iqna am meTodis 

efeqturoba da upiratesobani klinikaSi gamoyenebis pirobebSi. Sedegebi 

gamoqveynebulia saerTaSoriso samecniero JurnalSi: Journal of Cancer Therapy, 2014,5, 989-

1030.   
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2 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 

dnm da nanofotonika 

mimarTuleba: molekuluri 

biofizika, 

bionanofotonika 

  z. meliqiSvili (kiberenetikis institutis 

mxridan): 

T. medoiZe, 

z. jaliaSvili 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

kvleva mimdinareobs ivane javaxiSvilis saxelobis Tbilisis saxelmewifo 

universitetis, elefTer andronikaSvilis saxelobis fizikis institutis 

TanamSromlebTan erTad (xemZRvaneli: prof. v. bregaZe). kvlevis mizans warmoadgens 

speqtroskopuli da Termodinamikuri meTodebiT dnm-is rolis Seswavla iseT 

procesebSi rogoric aris: a) aRdgenis procesi; b) jaWvebs Soris kros-linkebis 

warmoqmna; g) fotodinamikuri efeqti; d) aragamosxivebiTi eleqtronuli aRgznebis 

gadacema nanomasStabis manZilebze. miRebuli Sedegebi analizidebaa molekuluri 

fizikis kuTxiT. asev Seiswavleba am efeqtebis nanoteqnologiaSi gamoyeneba. 

wlevandeli Sedegebi gamoqveynebulia saerTaSoriso JurnalSi: Nanotechnology Reviews, 

2014, Vol. 3, Issue 5, 445 - 465. aseve Sedegebi moxsenda me-3 saerTaSoriso konferenciaze: 

"Nanotechnologies," Nano-2014, Tbilisi, Georgia da gamoqveynda Sesabamis krebulSi, sul 4.      

3 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 

Bboris nitridisa da 

tyviis boratis 

danamatebis zegavlena 

Bi(Pb)-2223 fazis 

warmoqmnasa da zegamtar 

Tvisebebze  

Nnikoloz margiani zurab adamia, giorgi 

mumlaZe, naTela 

papunaSvili, dali 

ZanaSvili 

4 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 

nanozomis nitridebis 

zegavlenis gamokvleva 

Y(LRE)Ba2Cu3BxOy (LRE = 

msubuqi iSviaTmiwaTa 

elementebi Nd, Sm, Eu da 

Gd)  zegamtarebis 

mikrostruqturaze, 

satransporto da 

magnitur Tvisebebze 

Nnikoloz margiani zurab adamia, giorgi 

mumlaZe, naTela 

papunaSvili, dali 

ZanaSvili 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

3) Bi(Pb)-2223 fazis Bdopireba boris nitridisa-BN da tyviis boratis-Pb(BO2)2  

danamatebiT ganapirobebs Bi(Pb)-2223 fazis warmoqmnis mkveTr daCqarebasa da 

kritdenis simkvrivis mniSvnelovan amaRlebas. 

4) borisa da cirkoniumis nitridebiT dopirebuli Dy-123 da Gd-123 Sedgenilobebis 
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damuSaveba nanowisqvilSi ganapirobebs 123 fazis warmoqmnis daCqarebas da am fazis 

eleqtrofizikuri Tvisebebebis gaumjobesebas. Nd123, Sm123, Eu123 Sedgenilobebis 

dopireba borisa da cirkoniumis nitridebiT ganapirobebs zegamtaruli Tvisebebis 

monotonur gauaresebas dopantis koncentraciis zrdasTan erTad. sinTezis 

optimaluri teqnologia: 1)danamatebis optimaluri koncentracia, 2)nanowisqvilSi 

damuSavebis reJimi, kerZod ki — safqvavi Wiqebis brunvis siCqare da brunvis 

xangrZlivoba, 3) sinTezis Semdgom dabaltemperaturuli gamowvis reJimi, kerZod 

gamowvis temperatura da xangrZlivoba bolomde dadgenili araa da Semdgom 

kvlevas saWiroebs. 

5 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 

molekulur agregaciebSi 

anizotropiis 

fotoinducireba da 

luminescencia 

tariel ebraliZe 
nadia ebraliZe 

giorgi mumlaZe 

anotacia 

saangariSo periodSi Catarda azo saRebarebis molekulur agregaciebSi 

fotoinducirebuli optikuri anizotropiis da rodamin 6G saRebarSi 

luminescenciis foto Sesustebis da fotoaqtivobis kvlevebi.  

cifruli video mikroskopiis, speqtraluri gazomvebis da procesis maTematikuri 

modelirebis meTodebis gamoyenebiT naCvenebi iqna, rom anizotropiis 

fotoinducirebis dros azo saRebarebSi optikuri gamosaxuleba SeiZleba 

Seiqmnas "marcvlebis" ganawilebiT - gansxvavebuli gziT imisgan, rac gulisxmobs 

gamosaxulebis formirebas  ormagsxivtexi sididis sivrculi ganawilebiT. 

rodamin 6G saRebariT SeRebil polivinilis firSi miRebulia luminescenciuri 

gamosaxulebis formirebis pirobebi. 

miRebuli Sedegebis nawili gamoqveynebulia SromaSi Tariel Ebralidze, Nadia Ebralidze, Giorgi 

Mumladze, Molecular Aggregations and Anisotropy Photoinduction in Organic Compounds, Optics. Vol. 3, 

No. 4, 2014, pp. 33-36, Science Publishing Group 

6 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 

fotofizikuri movlenebis 

Seswavla fotonur 

struqturebSi. 

mecnierebis dargi: 

informatika, samecniero 

mimarTuleba: fotonika 

giorgi Wanturia 

r. TaTaraSvili 

l. kutalaZe 

a. caturovi 

i.miasnikovi 

m. Turnava 

anotacia 

Seswavlilia periodulad mowesrigebuli, diskretuli fotonuri struqturis 

fizikuri maxasiaTeblebi. Seqmnilia sruliad optikuri gadamrTveli da optikuri 

gamosaxulebis kotrastulobis inventori. aRmoCenilia wrfivi optikis axali 

movlena: optikuri gadarTvis efeqti, romlis realizeba SesaZlebelia mxolod 
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myartanian dieleqteikul garemoSi, romelsac gaaCnia diskretuli, periodulad 

mowesrigebuli optikuri araerTgvarovneba. 

samuSaos Sedegebi wardgeba 2015 wels konferenciaze da gamoqveyndeba statiis saxiT 

G.Chanturia, L.Kutaladze, R.Tatarashvili, I.Mjasnikov, All Optical Switch, araorganuli 

masalaTmcodneobis Tanamedrove teqnologiebi da meTodebi. moxsenebaTa krebuli. 

 

 

 saxelmwifo grantiT dafinansebული  

samecniero-kvleviTi proeqtebi 

 
# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

damfinansebeli 

organizacia 
proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

 

Mmonodromuli 

kvanturi 

gamoTvlebi 

mimarTuleba: 

informaciuli 

teqnologiebi 

saqarTvelos 

erovnuli 

samecniero fondi 

da mecvirebis da 

teqnologibis 

fondi ukrainaSi 

(STCU)  

prof. g. giorgaZe z. meliqiSvili,   

d. goSaZe,          

n. CxikvaZe 

dasrulebuli proeqtis (etapis) Sedegebi (anotacia) 

Seswavlili iqna samdoniani identuri atomi erT da or modian kvantur velSi;  

agreTve, gare eleqtrodipoluri da eleqtrokvadrupoluri urTierTqmedeba 

atomTan. agebuli iqna cxadad Sesabamisi hamiltonaini 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 agebulli iqna samganzomilebiani gadaxvarTvis operatori. gamoyvanili 

iqna sakmarisi piroba imisa, rom samganzomilebiani unitaruli matrici iyos gadaxva 

rTvis operatori. agebuli iqna elementarul geitTa bazisi. mzaddeba Sesabamisi 

publikacia. 
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2 
proeqtis dasaxe-

leba  

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli 

proeqtis 

Semsruleblebi 

 

#SC/38/6-260/13, 

nanoteqnologiis 

gamoyenebiT 

miRebuli 

maRaltemperaturu

li zegamtaris 

fizikuri 

Tvisebebis kvleva 

sabunebismetyvelo, 

zegamtarebis 

fizika 

SoTa rusTavelis  

erovnuli 

samecniero fondi 

Nnikoloz margiani Ggiorgi mumlaZe, 

qeTevan sadraZe 

dasrulebuli proeqtis (etapis) Sedegebi (anotacia) 

 Cvens mier SemuSavebuli teqnologia 2-3-jer aCqarebs bismutiani zegamtari 

masalis warmoqmnis siCqares;  

 am teqnologiiT miiReba Seudareblad meti raodenobis maRalteqnologiuri 

zegamtari masala standartul teqnologiasTan SedarebiT (Cveni teqnologia 

SesaZlebels xdis zegamtari masalis sinTezs WurWelSi-tigelSi, maSin 

rodesac arsebuli teqnologiiT SesaZlebelia imave masalis miReba mxolod 

da mxolod brtyel firfitaze); 

 Cveni jgufis mier SemuSavebuli teqnologia mkveTrad (2-3-jer) amaRlebs 

miRebuli nimuSebis kritikuli denis simkvrives arsebuli teqnologiiT 

sinTezirebul masalasTan SedarebiT. 

 

 publikaciebi: 

ბ) ucxoeTSi 

statiebi 
 

# 
avtori/ 

avtorebi 

statiis saTa-

uri, Jurna-

lis/krebu-

lis 

dasaxeleba 

Jurnalis/ 

krebulis nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 V. G. Bregadze, 

T. G. Giorgadze, 

Z.G. Melikishvili 

DNA and 

nanophotonics: 

original 

methodological 

approach, 

Vol.3, Issue 3, 2014  Berlin, Boston, 

De Gruyter 

445-465 
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Nanotechnology 

Reviews 

2 L. Ramishvili, I. 

Bochorishvili1, 

N. Gabuni, Z. 

Kuchukashvili1, 

M. Gordeziani1, 

T. Chigogidze, 

A. Khazaradze1, 

Z. Melikishvili, 

N. Kotrikadze 

Laser Induced 

Fluorescence 

Studies of Blood 

Plasma and 

Tumor Tissue of 

Men with 

Prostate Tumors, 

Journal of Cancer 

Therapy 

Vol.5, Number 11, 2014 USA, Scientific 

Research 

Publishing  

1021-1030 

3 N.G. Margiani, 

G.A. Mumladze, 

Z.A. Adamia, 

N.A. 

Papunashvili, 

D.I. Dzanashvili 

Influence of 

Pb(BO2)2 Doping 

on 

Superconducting 

Properties of 

(Bi,Pb)-2223 

HTS.  J. 

Supercond. Nov. 

Magn. 

DOI: 10.1007/s10948-014-

2709-7  

(2014) 

Springer, USA 4 

4 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. 

v.27,N2, pp.397-400 (2014) Springer, USA 4 

5 Tariel Ebralidze, 

Nadia Ebralidze, 

Giorgi 

Mumladze 

Molecular 

Aggregations and 

Anisotropy 

Photoinduction in 

Organic 

Compounds, 

Optics 

Vol. 3, No. 4, 2014, pp. 33-36, 

doi: 

10.11648/j.optics.20140304.12 

2014 

Science 

Publishing Group, 

USA 

4 

anotaciebi 

1) The aim of the present work is a spectroscopic and thermodynamic study of DNA catalytic properties in 

the following processes: a) redox; b) formation of interstrand crosslinks; c) performing of photodynamic 

effects; d) nanoscale resonance radiationless electron excitation energy transfer. The most attention is paid 

to the latter, as it is truly nanoscale method in its origin. The nanoscale method of laser-induced 

fluorescence resonance energy transfer (FRET) to donor (acridine orange)-acceptor (ethidium bromide) 

intercalator pair for quantitative and qualitative study of stability quality DNA double helix in solution in 
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real time is used. The FRET method allows to estimate the concentration of double helix areas with high 

quality stability applicable for intercalation in DNA after it is subjected to stress effect. It gives the 

opportunity to compare various types of DNAs with 1) different origins; 2) various degrees of damage; 3) 

being in various functional states. An alternative model and mechanisms of photodynamic effect on DNA 

in solutions are proposed. They are based on photoenergy degradation in solutions. The energy activates 

electrolytic dissociation of water molecules on H3O+ and OH- and acts as a catalyst for hydrolyze reactions 

of phosphordiester and glycoside linkages. 

2) Objectives: Fluorescence spectroscopy which can be used for optical tissue diagnosis of tumor 

pathology deserves special interest. The purpose of the work was to study blood plasma and tumor tissue 

of men with different forms of prostate tumors by using laser induced fluorescence. Blood plasma and 

tumor tissue of the patients with benign hyperplasia of the prostate (BHP), BHP with inflammation, BHP 

with high grade PIN (BHP with HGPIN) and adenocarcinoma of prostate (CaP) have been studied. 

Results: In case of blood plasma fluorescence, intensity of the plasma proteins corresponding peak (340 - 

360 nm) was increasing in the following manner: control group  BHP  BHP with HGPIN  CaP. 

The intensity of the nicotinamide coenzymes correspond peak (440 - 460 nm) was increased in case of 

BHP with HGPIN and CaP patients, but decreased in case of BHP,compared to control. In case of tumor 

tissue, the changes of the collagen peak (390 - 400 nm) intensity have been revealed in all cases of 

prostate tumor tissues. These alterations point to altered collagen biosynthesis levels in different tumor 

tissues, that reflects the structural changes and characteristics of malignant transformation. Also the 

changes of the nicotinamide coenzymes peak (440 - 460 nm) intensity in all spectra of tumor tissues were 

observed. The highest intensity of the peak was observed in the spectra of BHP with HGPIN and in 

prostate cancer tissue. Conclusions: Alterations of the coenzymes peak intensities perfectly reflect and are 

in accordance with the specific energy metabolism of prostate epithelial cells. Normalization of 

fluorescent spectra from different forms of prostate tumor tissues has shown that, each form has typical 

spectral shape and ratio of fluorescence peaks intensities. 

3) (Bi,Pb)-2223 HTSs doped with lead borate Pb(BO2)2 were prepared by the heat treatment of precursors 

in an alumina crucible. The incorporation of lead borate into (Bi,Pb)-2223 system accelerates the 

formation of high-Tc phase and leads to the increase in transport critical current density compared to the 

lead borate-free reference sample. Presented results show that the Pb(BO2)2 doping not only eliminates the 

time-consuming sintering process of 2223 precursor powder but also allows to synthesize large amounts 

of nearly single  phase  (Bi,Pb)-2223 material by using alumina crucibles. 

4) (Bi,Pb)-2223 HTSs  were synthesized from nominally pure (reference) and BN-added precursors  by 

the solid state reaction method using alumina crucibles. The influence of boron nitride addition on the 

phase formation kinetics and transport properties of (Bi,Pb)-2223 HTSs was studied using X-ray 

diffraction (XRD), resistivity and critical current density measurements. BN-added compounds reveal a 

significant enhancement in both the high-Tc 2223 phase formation and critical current density compared to 

the reference specimen. 

5) The work is dedicated to a study of anisotropy photoinduction during the light-stimulated molecular 

aggregations in organic compounds. The case of gelatin or polyvinyl films saturated by azo dyes is 

considered. By using the video and spectral techniques, the time-formation picture of optical image is 

studied. It is shown that in this case the image is formed in a similar way as in silver emulsions in the 

process of photographing — "with the grain distribution". 
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* samecniero forumebis muSaobaSi monawileoba 

ა) saqarTveloSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 V. G. Bregadze, T. G. Giorgadze, 

Z. G. Melikishvili 

DNA and Nanotechnology International Conference 

"Nanotechnologies," Nano-2014, 

October 20-24, Tbilisi, Georgia 

2 V. G. Bregadze, T. G. Giorgadze, 

Z. G. Melikishvili, I. G. 

Khutsishvili, T. B. Khuskivadze 

Metal Ions Sorption by DNA 

Double Helix as a Multistep 

nanomolecular Adsorption 

Process  

International Conference 

"Nanotechnologies," Nano-2014, 

October 20-24, Tbilisi, Georgia 

3 V. G. Bregadze, T. G. Giorgadze, 

Z. G. Melikishvili, Z. V. 

Jaliashvili, J. G. Chkhaberidze, J. 

R. Monaselidze, T. B. 

Khuskivadze, K. I. Sigua   

Nanoscale Nonradiative Energy 

Transfer between Intercalator 

Molecules in DNA Duplex 

International Conference 

"Nanotechnologies," Nano-2014, 

October 20-24, Tbilisi, Georgia 

4 Z. G. Melikishvili, T. G. 

Giorgadze, T. B. Khuskivadze, V. 

G. Bregadze, S. Z. Melikishvili, T. 

Hianik 

DNA and PAMAM Dendrimers 

as Catalysts in Reduction 

Reactions and Nanotechnology  

International Conference 

"Nanotechnologies," Nano-2014, 

October 20-24, Tbilisi, Georgia 

moxsenebaTa anotaciebi 

1) The aim of the present work is spectroscopic and thermodynamic study of DNA catalytic properties in the 

following processes: a) redox; b) formation of inter–strand cross-links; c) performing of photodynamic effects; 

d) nanoscale resonance radiationless electron excitation energy transfer. The most attention is paid to the latter, 

as truly nanoscale method in its origin. The nanoscale method of laser induced fluorescence resonance energy 

transfer (FRET) to donor (acridine orange) - acceptor (ethidium bromide)  intercalator pair for quantitative and 

qualitative study of stability quality DNA double helix in solution in real time is offered. 

FRET method allows to estimate the concentration of double helix areas with high quality stability applicable 

for intercalation in DNA after it was subjected to stress effect. It gives the opportunity to compare various types 

of DNAs with 1) different origin; 2) various damage degrees; 3) being in various functional state. 

Alternative model and mechanisms of photodynamic effect on DNA in solutions are proposed. They are based 

on photoenergy degradation in solutions. The energy activates electrolytic dissociation of water molecules on 

H3O+ and OH- and acts as a catalyst for hydrolyse  reactions of phosphordiester and glycoside linkages. 

2) Soft ions in particular  Cu+, Ag+, Pt++, Hg++ ions are able to form the so-called inter-strand crosslinks in 

DNA. Let’s consider the process on the example of Ag+. First, silver ions are adsorbed on DNA major groove 

(N7G or chelate complex N7G and O6G). At small silver ion concentration on DNA does not cause ejection of 

AO and EB. On the other hand, silver ions at interaction with DNA induce double proton transfer in GC pair 

[1]. Chelate complex with silver ions makes it easy to unfold DNA double helix with wrong Watson-Crick GC 

pair. The work presents electron configuration of GC atom pairs taking part in H-bonds before and after DPT.  
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In the last process Guanine’s atom O6 is in enol form, Nitrogen atom N1G is  in pyridine state and N3C in 

pyrole state. After unfolding of double helix in neutral water solution N3C atom cannot keep enol state in a long 

time and it should transfer into its usual pyridine state. At the same time silver ions can with definite possibility 

attack nitrogen atoms N1G still existing in pyridine state. During the following folding of double helix inter-

cross link formation between N1G* and N3C takes place. This way the process of inter-cross link formation can 

be considered as such a simple process as: 1. Silver ion adsorption on DNA (N7G) and double proton transfer of 

GC pair with the life-time τ1, 2. Unfolding of double helix, formation of N1G* - Ag+ binding, HN3C transfer to 

N3C and formation of link between N1G*-Ag+ -N3C. Total time of the process is τ2, 3. DNA folding with 

formation of stereoscopically distorted double helix with inter-cross links (τ3). So, in the case of DNA 

compound absorption process of inter-cross link formation can be reduced to a multi-stage adsorption process 

consisting of several simple adsorption processes named above with the total time of τ1+τ2+τ3. 

* rare tautomeric form of bases 

[1] Bregadze V.G., Khutsishvili I.G., Chkhaberidze J.G., Sologashvili K., DNA as a Mediator for Proton, 

Electron and Energy Transfer Induced by Metal Ions, Inorganica Chimica Acta, 2002, V. 339, 145-159. 

3) The goal of the present research is development and application of laser induced fluorescence excitation 

energy transfer method to donor-acceptor intercalator pair for quantitative and qualitative study of stability 

quality DNA double helix in solution, in real time. The approach is based on the example of acridine orange 

molecule (donor) and ethidium bromide (acceptor) intercalated in DNA. 

Fluorescence resonance energy transfer (FRET) radii were experimentally estimated in background electrolyte 

solution (0.01 M NaNO3) and proved to be 3.9 ± 0.3 nm and the data are in satisfactory agreement with the 

theoretically calculated value R0 =  3.5 ± 0.3 nm. 

Concentration of DNA sites, exposed to Cu(II), Cu(I), Ag(I) ions, AgNPs  and temperature, which are  

applicable for intercalation, were estimated in relative units. 

FRET method allows to estimate the concentration of double helix areas with high quality stability applicable 

for intercalation in DNA after it was subjected to stress effect. It gives the opportunity to compare DNAs of 1) 

different origin; 2) with various damage degrees; 3) being in various functional state. 

4) Absorption spectra of AgNPs and of the following complexes DNA–AgNO3–AgNPs, DNA–AgNO3–

AgNPs–AA are presented. It can be seen that AA reduced silver ions in ternary complex DNA–AgNO3–

AgNPs. Thus, AgNPs activate the process of quick reduction of Ag+ ions to silver atoms. Analyzing absorption 

spectra we can draw the following conclusions – 1) Ag+ ions interfere in H3O+ ion mobility and prevent 

oxidation of AgNPs and, 2) AgNPs in their turn activate the process of Ag+ ions reduction in the presence of 

AA. AgNPs absorption spectra shift to red side (6-7nm) and significant increase of absorption spectra intensity 

undoubtedly point out the increase of AgNPs size in the complex with DNA. It should be underlined that 

without DNA nothing happens to AgNPs in water solution. 

Besides, silver-encapsulated PAMAM dendrimers which are stable nano-size complexes easily saluted in water 

and lipids, were created and investigated by spectroscopic and thermodynamic methods. They have strong 

absorption in active spectral areas used in phototherapy and bionanophotonics. 
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b) ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 N.Margiani  Influence of Pb(BO2)2 Doping on 

Superconducting Properties of 

(Bi,Pb)-2223 HTS 

4th INTERNATIONAL 

CONFERENCE ON 

SUPERCONDUCTIVITY   AND 

MAGNETISM – ICSM2014, 27 

April – 2 May 2014, Antalya, 

Turkey 

moxsenebaTa anotaciebi 

The effect of lead borate Pb(BO2)2 addition on the phase formation and superconducting properties of (Bi,Pb)-

2223 HTS has been studied. Samples were prepared by the standard solid state processing. X-ray diffraction, 

resistivity and critical current density measurements were performed on the un-doped and Pb(BO2)2-doped 

(Bi,Pb)-2223 compounds. The dominance of the low-Tc 2212 phase over the high-Tc 2223 phase was observed 

in the un-doped sample. With the increasing of doping level, the 2223 phase is significantly enhanced and its 

increase is associated with the decrease of the 2212 phase. Although, the weak peaks of the very low-Tc 2201 

phase appear at doping level of 0.3 wt% B and are intensified with increasing a boron content. The (Bi,Pb)-

2223 sample with boron additive reveals significant enhancement of both zero resistivity temperature  and 

critical current density compared to the un-doped sample. Obtained results could enable us to develop an 

accelerated and energy efficient method for producing a high purity (Bi,Pb)-2223 superconducting materials by 

proper amount of Pb(BO2)2 doping. 

 

                                                                                                     

informaciis holografiuli Cawerisa da damuSavebis laboratoria 

 

* samecniero erTeulis xelmZRvaneli: 

barbara kilosaniZe, akad. doqtori, mTavari mecnieri TanamSromeli  

 samecniero erTeulis personaluri Semadgenloba: 

 
barbara kilosaniZe, mTavari mecnieri TanamSromeli 

giorgi kakauriZe, ufrosi mecnieri TanamSromeli. 

vladimer tarasaSvili, ufrosi mecnier TanamSromeli. 

valentina Saverdova, ufrosi mecnieri TanamSromeli. 

ana furcelaZe, mecnieri TanamSromeli. 
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irakli Caganava, mecnieri TanamSromeli. 

iuri mSvenieraZe, wamyvani inJineri. 

svetlana petrova, wamyvani inJineri. 

elene osepaiSvili, ufrosi laboranti. 

Teimuraz kvernaZe, doqtoranti. 

 

 saqarTvelos saxelmwifo biujetis dafinansebiT 2014 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 
 

# 

gegmiT gaTvaliswinebuli 

da Sesrulebuli 

samuSaos dasaxeleba 

mecnierebis dargisa da 

samecniero mimarTulebis 

miTiTebiT 

samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 

 

 

 

axali, realur droSi 

momuSave polarimetruli 

meTodis SemuSaveba 

astronomiul 

obieqtebidan miRebuli 

sinaTlis polarizaciis 

mdgomareobis ganawilebis 

gansazRvrisaTvis    

(abasTumnis astrofizikur 

observatoriasTan erTad) 

 

6 - fizikuri da qimiuri 

mecnierebebi/sabunebismety

velo mecnierebebi: 6-210 

qimiuri fizika, 6-120 

optika, kvanturi 

eleqtronika. 

barbara kilosaniZe kibernetikis 

institutidan:     

barbara kilosaniZe, 

giorgi kakauriZe,  

iuri mSvenieraZe, 

irakli Caganava. 

 

abasTumnis 

astrofizikuri 

observatoriidan: 

Teimuraz kvernaZe, 

giorgi qurxuli 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

  astronomiul obieqtebidan miRebuli sinaTlis polarizaciis mdgomareobis 

ganawilebis gansazRvrisaTvis SemovTavazeT Cven mier SemuSavebuli integraluri 

polarizaciul-holografiuli difraqciuli elementis gamoyeneba. difraqciis 

procesSi elementi Slis masze dacemul sinaTles orTogonalur cirkularul da 

wrfiv bazisebad. elementis mier formirebuli difraqciis oTxi rigis 

intensivobebis erTdrouli gazomva saSualebas iZleva Cven mier miRebuli 

formulebiT ganvsazRvroT stoqsis oTxive parametri, obieqtis gamosaxulebis 

yvela wertilSi drois realur masStabSi. integraluri polarizaciul-

holografiuli difraqciuli elementebis misaRebad Catarda maRalefeqturi 

stabiluri polarizaciulad mgrZnobiare masalebis modifikacia, romelic 
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gulisxmobda azosaRebaris molekulisa da polimeruli matricis polarobis 

gazrdas am molekulebs Soris urTierTkavSirebis gaZlierebisaTvis. gamokvleulia 

miRebuli masalebis fotoanizotropuli da fotogirotropuli Tvisebebi. 

 

2 samuSaos dasaxeleba  samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

 

polarizebuli 

luminescenciis movlenis 

kvleva da gamoyeneba 

polarizaciuli  

holografiis amocanebSi. 

 

6 - fizikuri da qimiuri 

mecnierebebi//sabunebismety

velo mecnierebebi: 6-210 

qimiuri fizika, 6-120 

optika, kvanturi 

eleqtronika. 

vladimer tarasaSvili vladimer tarasaSvili, 

ana furcelaZe,  

valentina Saverdova, 

svetlana petrova 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

mimdinareobda kvlevebi holografiul maregistrirebel polarizaciulad 

mgrZnobiare masalaSi inducirebuli polarizebuli luminescenciis movlenis 

Sesaswavlad. SemuSavda optikuri sqemebi da Seiqmna laboratoriuli danadgarebi 

maregistrirebel masalebSi inducirebuli fotoanizotropul-fotogirotropuli 

parametrebis raodenobrivi gazomvebisaTvis polarizebuli luminescenciis meTodiT. 

SemuSavda fotoanizotropul-fotogirotropuli parametrebis sensitometriis 

meTodika, miRebulia gamomsxivebeli sistemis veqtoruli maxasiaTeblebis - 

gamosxivebis STanTqmis anizotropiis koeficientis lumn )(   da fotoinducirebuli 

ormagisxivtexis koeficientis lumn  ricxviTi mniSvnelobebi da aseve, am masalebis 

polarizaciuli speqtrebi. gamokvleuli iqna sxvadasxva tipis organuli da 

araorganuli luminoforebi: organuli saRebarebi, luminescirebadi 

naxevargamtaruli minebi sxvadasxva aqtivatorebiT - uranuli mina ЖС 19 (

440350 ac nm, 520460lum  nm), selenkadmiumiani minebi ОС, ЖС და КС (

530400ac nm,  1200600 lum  nm), vercxlis halogenidebis wvrilmarcvlovani 

fotoemulsiebis bazaze miRebuli fotoanizotropuli masalebi. 

Catarebuli kvlevis Sedegebma aCvena, rom gamomsxivebeli sistemis veqtoruli 

maxasiaTeblebi mraval faqtorzea damokidebuli, maT Soris ZiriTadia ac –is 

mniSvnelobebi, matricis gavlena, misi qimiuri aqtiuroba da aqtivatorebi. 

polarizebuli luminescenciis unaris mqone nivTierebis bazaze miRebuli 

maregistrirebeli areebi saSualebas mogvcems ganvaxorcieloT Semdegi amocanebi: 

holografiuli gamosaxulebis vizualizacia, gamosxivebis rogorc ultraiisfer, 

aseve infrawiTel ubanSi Cawerili hologramebidan, sasurvel speqtrul diapazonSi. 

miRebuli maregistrirebeli areebis gamoyenebiT SesaZlebelia damzaddes optikuri 

elementebi: anizotropuli profilis mqone difraqciuli meserebi, rogorc 
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maanalizirebeli, aseve masinTezirebeli TvisebebiT dacemuli gamosxivebis 

polarizaciis mimarT. sakvlevi areebi lazerul masalaTa ricxvs miekuTvneba da 

maTi kvleva mniSvnelovan interess warmoadgens lazeruli fizikis amocanebisaTvis: 

specialuri saxiT gradientulad orientirebuli firebis safuZvelze, maTSi 

Seyvanili luminescenturi saRebarebiT, SesaZlebelia Seiqmnas polarizebuli 

gamosxivebis wyaroebi winaswar mocemuli polarizaciis mdgomareobis ganawilebiT 

konis kveTaSi, aseve sinaTlis wyaro marTvadi polarizaciis mdgomareobiT; 

detalurad gaanalizdes rezonatoris  pasiuri  modulatoris speqtrul-

luminescenturi Tvisebebis gavlena optikuri kvanturi generatoris gamosxivebis 

Tvisebebsa da dinamikaze. 

 

 

 saxelmwifo grantiT dafinansebული 

samecniero-kvleviTi proeqtebi 

 
# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

damfinansebeli 

organizacia 
proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

 

1.1. inovaciuri 

drois realur 

masStabSi momuSave 

polarimetruli 

mowyobilobis 

SemuSaveba 

sxvadasxva 

konstruqciebsa da 

detalebSi 

daZabuli 

mdgomareobis 

ganawilebis 

gansazRvrisaTvis. 

 

1.2. 

polarizaciulad-

mgrZnobiare 

masalebSi Cven mier 

damzerili 

veqtoruli 

fotoqromizmis 

movlenis kvleva.  

SoTa rusTavelis 

erovnuli 

samecniero fondi.  

 

granti № 30/22 

(2013-2015 w.w.) 

giorgi kakauriZe 

 

ZiriTadi 

Semsruleblebi: 

giorgi kakauriZe 

barbara kilosaniZe, 

irakli Caganava, 

iuri mSvenieraZe. 

 

Semsruleblebi:  

vladimer 

tarasaSvili, 

ana furcelaZe, 

valentina Saverdova, 

svetlana petrova 
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6 - fizikuri da 

qimiuri 

mecnierebebi//sabune

bismetyvelo 

mecnierebebi: 6-210 

qimiuri fizika, 6-

120 optika, 

kvanturi 

eleqtronika. 

Mme-2 da me-3 etapebis Sedegebi (anotacia) 

polarizaciis mdgomareobis sruli analizisaTvis viyenebT Cven mier SemuSavebuli 

integraluri polarizaciul-holografiuli difraqciuli elementebi, romlis 

CawerisaTvis gamoiyeneba specialuri polarizaciulad mgrZnobiare masalebi.  

maRalefeqturi stabiluri polarizaciulad mgrZnobiare masalebis misaRebad Cven 

movaxdineT arsebuli masalebis modifikacia, romelic gulisxmobs azosaRebaris 

molekulisa da polimeruli matricis polarobis gazrdas am molekulebs Soris 

urTierTkavSirebis gaZlierebisaTvis da CavatareT proeqtSi miRebuli masalebis 

fotoanizotropuli da fotogirotropuli maxasiaTeblebis kvleva. SemuSavda 

obieqtidan arekvlili sinaTlis polarizaciis mdgomareobisa da obieqtSi 

erTRerZian da orRerZian meqanikur daZabulobebs Soris kavSiris Teorili modeli. 

aseve Catarda samganzomilebiani meqanikuri daZabulobebis gansazRvris 

SesaZleblobis Teoriuli kvleva obieqtis zedapiridan arekvlili sinaTlis 

polarizaciis mdgomareobis cvlilebis mixedviT. SemuSavda da Seiqmna integraluri 

polarizaciul-holografiuli difraqciuli elementebis Caweris optikuri sqema. 

Catarda miRebul elementebze difraqciis procesis kvleva miRebuli 

polarizaciulad mgrZnobiare masalebis maxasiateblebis gaTvaliswinebiT da 

Catarda elementebis Caweris reJimebis optimizacia. SemuSavda da damzadda 

mowyobiloba nimuSebSi erTRerZiani da orRerZiani daZabulobebis misaRebad 

dozirebuli datvirTvebis miRebisaTvis. SemuSavda da damzadda mowyobilobis 

laboratoriuli modeli  nimuSebSi meqanikuri daZabulobebis ganawilebis 

gansazRvrisaTvis, nimuSis zedapirze sinaTlis polarizaciis mdgomareobis 

ganawilebis gansazRvris mixedviT.  ganfenili obieqtis gamosaxulebaSi TiToeuli 

wertilis polariziis mdgomareobis gansazRvrisaTvis Cvens mier specialurad 

Seiqmna pogramuli uzrunvelyofa. Catarda sxvadasxva masalebisagan damzadebul 

nimuSebSi meqanikuri erTRerZiani daZabulobebisa da maTi zedapiridan arekvlili 

sinaTlis polarizaciis mdgomareobis cvlilebas Soris kavSiris, agreTve am 

ganawilebis dispersiis sxvadasxva datvirTvaze damokidebulebis eqsperimentuli 

gamokvleva da Seiqmna Sesabamisi monacemTa baza.   

 

grantis farglebSi Catarda polarizaciulad-mgrZnobiare masalebSi Cven mier 
damzerili veqtoruli fotoqromizmis movlenis kvleva.  

zogierT maRalefeqtur masalaSi aRmoCenili da Seswavlili iqna efeqturi 

anizotropiis anomaluri dispersiis movlena damokidebuli energetikul 
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eqcpoziciaze masalis aqtinuri, wrfivad polarizebuli gamosxivebiT dasxivebis 

dros. damzeril movlenas gaaCnia sufTa veqtoruli xasiaTi, ramdenadac masalis  

STanTqmis speqtri arapolarizebul sineTleSi, dasxivebamde da dasxivebis Semdeg, 

praqtikulad ar icvleba. magram, amave masalisaTvis, dasxivebuli ubnis Sejvarebul 

polarizatorebs Soris ganTavsebisas, inducirebuli anizotropiis RerZis 

polarizatorebis RerZebis mimarT 45 gradusiT orientirebis SemTxvevaSi, 

daimzireba masalis gamtareblobis speqtris mkveTri cvlileba. SemuSavda 

specialuri polarizaciulad-mgrZnobiare masalebis miRebis teqnologia. 

gamokvleul iqna mainducirebeli sinaTlis eqspoziciaze damokidebuli 

fotoanizotropiis anomaluri dispersia. am moclenis safuZvelze SesaZlebeli 

iqneba sinaTliT marTvadi speqtrulad seleqtiuri polarizaciuli filtrebisa da 

difraqciuli meserebis Seqmna. 

# proeqtis dasaxeleba 

mecnierebis dargisa 

da samecniero 

mimarTulebis 

miTiTebiT 

damfinansebeli 

organizacia 
proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

2 axali tipis 

funqciurad 

gradientuli 

polimeruli masalebis 

miReba da maT 

safuZvelze optikuri 

elementebis damzadeba. 

 

6 - fizikuri da 

qimiuri mecnierebebi -

sabunebismetyvelo 

mecnierebebi: 6-210 

qimiuri fizika, 6-120 

optika, kvanturi 

eleqtronika.   

SoTa rusTavelis 

erovnuli 

samecniero fondi.  

 

granti № 30/30 

(2013-2015 w.w.) 

levan 

nadareiSvili 

 

 

Tanamonawileebi: 

barbara kilosaniZe, 

giorgi kakauriZe 

dasrulebuli kvleviTi samuSaos (me-2 da me-3 etapis) Sedegebi (anotacia) 

 

Cven SevimuSaveT axali moxerxebuli polarimetruli meTodi gradientuli masalebis 

nimuSebSi ormagsxivtexis da wrfici diqroizmis gansazRvrisaTvis polarizaciul-

holografiuli meseris safuZvelze. Catarda ormagi  sxivtexis  da  diqroizmis  

ganawilebis  raodenobrivi damokidebulebis  dadgena  polimeruli  firebis  

qimiur  struqturaze  da  gradientuli  orientaciis   reJimze   (fardobiTi  

wagrZeleba,  temperatura,  deformaciis  siCqare). SemuSavda Teoriuli modeli  

masalebisaTvis, romlebsac gaaCndaT rogorc ormagisxivTatexa aseve wrfivi 

diqroizmi. Seiqmna danadgaris laboratoriuli modeli ormagisxivTatexis da 

diqroizmis gansazRvrisaTvis, romlis saSualebiT SesaZlebeli iyo nimuSebis 
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skanireba sinaTlis konebiT sxva da sxva talRis sigrZiT. meTodis eqsperimentuli 

SemowmebisaTvis damzadda  polimeris firis nimuSebi polivinilis spirtis 

safuZvelze, romelSic Seyvanili iyo ori tipis diqroizmuli saRebari.  

miRebuli masalebis safuZvelze ormagisxivTtexis erTgvarovani  ganawilebiT, 

miRebuli iqna fsevdodepolarizatorebi, xolo gradientuli  gaWimvis mqone 

firebis safuZvelze miRebuli iqna kompensatorebis analogiuri elementebi. 

polarizaciuli optikuri elementebis Seqmna gaWimuli polimeruli firebis 

safuZvelze qmnis perspeqtivas Seicvalos Zvirad Rirebuli kristaluri mcire 

aperturis mqone polarizaciul–optikuri elementebi iafi, nebismieri didi 

aperturis mqone polimeruli firis elementebiT. 

# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

damfinansebeli 

organizacia 
proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

3 axali tipis 

maRalefeqturi 

polarizaciulad 

mgrZnobiare 

masalebis sinTezi 

da kvleva.  

 

6 - fizikuri da 

qimiuri 

mecnierebebi/ 

sabunebismetyvelo 

mecnierebebi: 6-210 

qimiuri fizika, 6-

120 optika, 

kvanturi 

eleqtronika. 

SoTa rusTavelis 

erovnuli 

samecniero fondi. 

 

granti № 44/62. 

2014 w. 

irakli Caganava irakli Caganava 

dasrulebuli kvleviTi samuSaos Sedegebi (anotacia) 

proeqti dafinansebulia axalgazrda mecnierTa ucxoeTSi samecniero-kvleviTi 

staJirebisaTvis saxelmwifo samecniero grantiT. oTx Tviani staJireba gavlilia 

saragosas universitetiSi (espaneTi) axali tipis polarizaciulad mgrZnobiare 

areebis miRebis mizniT ganxorcielda masalis qromoforis imobilizacia 

polimerul komponentze kovalenturi bmiT. aseve, aRniSnuli universitetis 

Tanamedrove qimiur laboratoriul bazaze dasinTezda da saTanadod gamokvleul 

iqna polarizaciulad mgrZnobiare masalebis miRebisaTvis aucilebeli funqciuri 

azosaRebarebi, rogorc ftor da nitrojgufis Semcveli maRalpolaruli 

lipofiluri aseve maRalefeqturi hidrofiluri qromoforebi. 

# proeqtis dasaxe-

leba mecnierebis 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 
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dargisa da samec-

niero mimarTule-

bis miTiTebiT 

4 arapolarizebuli 

sinaTlis fenomeni 

polarizaciul-

holografiul 

interferometriaSi: 

Cawera, 

maregistrirebeli 

areebi, gamoyeneba. 

 

fizikuri da 

qimiuri 

mecnierebebi: 

6-120 optika, 

kvanturi 

eleqtronika; 

6-130 myari 

sxeulebis da 

kvanturi siTxeebis 

fizika; 

6-210 qimiuri 

fizika. 

SoTa rusTavelis 

erovnuli 

samecniero fondi. 

 

granti  

# FR/292/6-120/13 

2014-2016 w.w. 

valentina 

Saverdova 

 ZiriTadi 

Semsruleblebi:  

valentina Saverdova, 

vladimer 

tarasaSvili,  

ana furcelaZe, 

svetlana petrova,  

nino obolaSvili. 

 

Semsruleblebi: 

giorgi kakauriZe, 

barbara kilosaniZe,  

iuri mSvenieraZe, 

dasrulebuli kvleviTi samuSaos (1 etapis) Sedegebi (anotacia) 

Catarda polarizaciuli hologramidan aRdgenili talRuri velis veqtoruli 

maxasiaTeblebis mimarT aposterioruli elifsometruli eqsperimentis realizebis 

Teoriuli kvleva. gansazRvrulia Teoriuli pirobebi, romelTa Sesruleba 

uzrunvelyofs  gamWoli da amrekli hologramebidan aRdgenil talRur velze 

aposterioruli elifsometruli eqsperimentebis Catarebas. Catarda maRalefeqturi 

dinamiuri da stabiluri maregistrirebeli masalebis miRebis teqnologiebis 

modifikacia da miRebuli masalebis kvleva. SemuSavda optikuri sqemebi da Seiqmna 

laboratoriuli danadgarebi maregistrirebel masalebSi inducirebuli 

fotoanizotropul-girotropuli parametrebis raodenobrivi gazomvebisaTvis 

polarizaciul-holografiuli, elifsometruli da polarizebuli luminescenciis 

meTodebiT. SemuSavda fotoanizotropul-girotropuli parametrebis sensitometriis 

meTodika. Catarda sxvadasxva klasis organuli saRebarebis bazaze Seqmnili areebis 

fotoanizotropuli maxasiaTeblebis damokidebulebis dadgena saRebarebis 

molekulur struqturasa da gamoyenebul polimerul matricebze. Seqmnili 

laboratoriuli danadgarebisa da SemuSavebuli sensitometriis meTodikiT 

gamokvleulia sxvadasxva polimerul matricaSi Seyvanili azosaRebarebis 

fotoanizotropuli da fotogirotropuli Tvisebebi.  
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 publikaciebi: 

ბ) ucxoeTSi 

 

statiebi 
 

# 
avtori/ 

avtorebi 

statiis saTauri, 

Jurnalis/krebu-

lis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 I.Chaganava,  

G. Kakauridze,  

B. Kilosanidze,  

Yu. Mshvenieradze 

 

Vector photochromism 

in polarization-

sensitive materials. 

Optics Letters 

Vol. 39, No.13 

(2014) 

USA 

The Optical 

Society of America 

pp. 3841-3844 

anotacia 

The phenomenon of vector photochromism was observed in some high-efficient polarization-sensitive 

materials depending on the radiant exposure of the inducing linearly polarized actinic light. The 

phenomenon has the purely vector nature because the absorption of the irradiated and unirradiated areas of 

the material is practically identical when we use unpolarized probing light. However, an essential change 

in the absorption spectrum was observed under probing the sample by linearly polarized nonactinic light 

when it passes through an analyzer and this change depends on the value of radiant exposure. The kinetics 

of the photoanisotropy induced by linearly polarized actinic light at 457 nm was studied in case of 

wavelengths of 532 nm and 635 nm of the probing beam. The noticeable difference in absorbance was 

observed with increase in radiant exposure from 60 J/cm2 up to 250 J/cm2 for the used wavelengths of the 

probing beam. The experimental results obtained in polarization-sensitive material based on the 

Ammonium salt of the azodye Mordant pure yellow in a gelatin matrix are presented. The dependence of 

the effective anisotropy on the material thickness has been investigated. The mechanism of the 

phenomenon is discussed. The observed effect can be used for creating dynamic polarization spectral 

filters controlled by light and the spectrally selective dynamic polarization holographic gratings. 

2 I. Chaganava,  

G. Kakauridze,  

B. Kilosanidze,  

Yu. Mshvenieradze 

 

Light-controlled vector 

polyphotochromism. 

 

Proc. of SPIE, Organic 

Photonics VI. 

Editor(s): Barry P. 

Rand; Chihaya Adachi; 

David Cheyns; Volker 

van Elsbergen 

Vol. 9137 

9137-38 

USA. 

SPIE (The 

International 

Society for Optics 

and Photonics) 

8 

anotacia 

Phenomenon of vector polyphotochromism was observed in some high-efficient polarization-sensitive 

materials dependent on the radiant exposure when material was illuminated with linearly polarized actinic 

light. The phenomenon has purely vector nature, since under probing by unpolarized light, the 
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transmission spectra of the irradiated and unirradiated area of the material are practically identical. 

However, an essential change in the transmission spectrum of the material was observed by placing the 

irradiated area between crossed polarizers when the orientation of the axis of induced anisotropy was of 

45 degrees relative to the axes of the polarizers. The dispersion of photoanisotropy was studied at different 

exposure values. Kinetic curves of the photoanisotropy were obtained for wavelength of 532 nm and 635 

nm of probing beam for different values of exposure (30, 60 and 250 J/cm2) with linearly polarized actinic 

light (457 nm). The dispersion curves of the photoanisotropy were obtained for these values of exposure 

showing an anomalous behavior for exposures above of 30 J/cm2. This phenomenon was observed in 

specially synthesized organic materials based on azo dyes introduced in a polymer matrix. The difference 

between optical densities was obtained for polarized light with a wavelength of 532 nm and 635 nm at 

different exposures, which makes the prospect the dynamic polarization spectral filters controlled by light 

and the spectrally selective dynamic polarization holographic gratings to be created. 

3 B. Kilosanidze,  

G. Kakauridze, 

Yu.Mshvenieradze 

 

Polarization-

holographic sensor for 

determining the stress 

distribution 

in different 

constructions. 

 

Photonic 14, IoP 

(Institute of Physics) 

Abstract 

Digest 

 

UK 

IoP (Institute of 

Physics) 

 

10 

anotacia 

An innovative real-time polarimetric method is presented for the determination of the distribution of 

stressed state in different constructions based on the determination of the distribution of the polarization 

state of light reflected from the object under investigation. The integral polarization-holographic 

diffraction element developed by us is suggested to be used for real time analysis of the polarization state 

of light. The simultaneous measurement of the intensities of four diffracted beams by means of 

photodetectors and the software developed by us enable the complete polarization state of an analyzable 

light (all the four Stokes parameters) and its change to be obtained in real time. A compact laboratory 

model was developed for the realization of this method. The correlation relations between the change in 

the polarization state of light reflected from the sample with the distribution of the dosated mechanical 

stresses is considered. The theoretical model was developed. The experimental results are shown for 

different samples with stress distribution from different materials both transparent and opaque, metals and 

dielectrics. The method is nondestructive, i.e. there is no need to drill holes or openings in the product to 

determine the residual stresses. This method will enable the distance monitoring and diagnosis of already 

existing constructions to be carried out. In comparison with existing methods of nondestructive stress 

analysis the proposed method will differ by universality, simplicity, technological effectiveness, high 

speed and comparative cheapness, which conditions its competitiveness. 

4 B. Kilosanidze,  

G. Kakauridze,  

L. Nadareishvili, 

Yu.Mshvenieradze 

 

New Method for 

Determining the 

Distribution of 

Birefringence and 

Linear Dichroism in 

 WASET - 

World Academy of 

Science and 

Technology 

Is published. 

6 pages 
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Polymer Materials 

Based 

on Polarization-

Holographic Grating. 

 

Proceedings of the   

ICP 2015: XIII 

International 

Conference on 

Polymer 

anotacia 

A new method for determining the distribution of birefringence and linear dichroism in optical polymer 

materials is presented. The method is based on the use of polarization-holographic diffraction grating that 

forms an orthogonal circular basis in the process of diffraction of probing laser beam on the grating. The 

intensities ratio of the orders of diffraction on this grating enables the value of birefringence and linear 

dichroism in the sample to be determined. The distribution of birefringence in the sample is determined by 

scanning with a circularly polarized beam with a wavelength far from the absorption band of the material. 

If the scanning is carried out by probing beam with the wavelength near to a maximum of the absorption 

band of the chromophore then the distribution of linear dichroism can be determined. An appropriate 

theoretical model of this method is presented. A laboratory setup was created for the proposed method. An 

optical scheme of the laboratory setup is presented. The results of measurement in polymer films with 

two-dimensional gradient distribution of birefringence and linear dichroism are discussed. 

5 А.Пурцеладзе, 

В.Тарасашвили, 

В.Шавердова, 

С.Петрова.  

 

Поляризационная 

память голограммы 

Ю.Н. Денисюка, 

сформированной в 

неполяризованном 

свете. 

 

Журнал прикладной 

спектроскопии. 

Т. 81, №1 Белоруссия,  

Институт 

физики имени Б. 

И. Степанова 

Национальной 

академии наук 

Беларуси. 

 

73-78 

 

 

anotacia 

 Проведено экспериментальное исследование поляризационных свойств отражательной 

голограммы Денисюка, полученной в фотоанизотропно-гиротропном материале с использованием 

неполяризованного когерентного источника света. Наблюдается зависимость состояния 

поляризации реконструированного изображения от поляризации восстанавливающего пучка 

(поляризационно-голографичеcкая память). Проведено теоретическое рассмотрение эффекта. При 

наложении определенных ограничивающих условий на изотропную, анизотропную и гиротропную 

реакции поляризационно-чувствительной среды показано адекватное восстановление изображения 

по состоянию и степени поляризации. В случае использования неполяризованного света 

ответственная за восстановленное изображение матрица Джонса голограммы с точностью до 

постоянного множителя оказывается равной матрице Джонса самого объекта, т.е. просвечивание 

голограммы волной заданной поляризации дает восстановленное поле объекта, идентичное по 
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поляризации полю объекта, освещенного такой же волной априорно. Описанный метод 

использован для воспроизведения степени поляризации частично поляризованного волнового поля 

и для исследования поляризационно-голографических характеристик фотоанизотропно-

гиротропного материала. 

6 В.Шавердова,  

С.Петрова,  

А.Пурцеладзе,  

В.Тарасашвили 

 

К вопросу об 

оптимизации 

характеристик 

поляризационно-

чувствительных сред 

на базе галогенидов 

серебра. 

Журнал прикладной 

спектроскопии. 

Т. 81, №6 Белоруссия, 

Институт 

физики имени Б. 

И. Степанова 

Национальной 

академии наук 

Беларуси. 

 

836-842 

 

anotacia 

 Приведены результаты исследований явления индуцированной сенсибилизированной 

фотоанизотропии в мелкозернистых галогенидосеребряных фотоэмульсиях на примере 

фотопластинок типа ВРП. Показана степень влияния на величины фотоанизотропных параметров 

(светоиндуцированное двулучепреломление и анизотропное поглощение) различных факторов, в 

том числе типа фотоэмульсии, предварительной обработки необлученных слоев 

(гиперсенсибилизации и(или) термообработки), актиничной засветки поляризованным излучением, 

проявления и фиксирования. 

 

 

* samecniero forumebis muSaobaSi monawileoba 

b) ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 I. Chaganava,  

G. Kakauridze,  

B. Kilosanidze,  

Yu. Mshvenieradze 

Light-controlled vector 

polyphotochromism 

 

 

SPIE Photonics Europe 

Symposium. Brussels, Belgium. 

April, 2014 

moxsenebis anotacia 

  Phenomenon of vector polyphotochromism was observed in some high-efficient polarization-sensitive 

materials dependent on the radiant exposure when material was illuminated with linearly polarized actinic light. 

The phenomenon has purely vector nature, since under  robing by unpolarized light, the transmission spectra of 

the irradiated and unirradiated area of the material are practically identical.  However, an essential change in the 

transmission spectrum of the material was observed by placing the irradiated area between crossed polarizers 

when the orientation of the axis of induced anisotropy was of 45 degrees relative to the axes of the polarizers. 

The dispersion of photoanisotropy was studied at different exposure values. Kinetic curves of the 

photoanisotropy were obtained for wavelength of 532 nm and 635 nm of probing beam for different values of 

exposure (30, 60 and 250 J/cm?) with linearly polarized actinic light (457 nm). The dispersion curves of the 
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photoanisotropy were obtained for these values of exposure showing an anomalous behavior for exposures 

above of 30 J/cm?. This phenomenon was observed in specially synthesized organic materials based on azo 

dyes introduced in a polymer matrix. We discuss path for enhancement of this phenomenon. An explanation of 

this phenomenon is presented based on chromatic polarization. The difference between optical densities was 

obtained for polarized light with a wavelength of 532 nm and 635 nm at different exposures, which makes the 

prospect the dynamic polarization spectral filters controlled by light and the spectrally selective dynamic 

polarization holographic gratings to be created. 

2 B. Kilosanidze,  

G. Kakauridze, Yu.Mshvenieradze 

 

Polarization-holographic sensor 

for determining the stress 

distribution 

in different constructions. 

 

Conference “Photonic 14”, 

London, Great Britain, September, 

2014 

moxsenebis anotacia 

   An innovative real-time polarimetric method is presented for the determination of the distribution of stressed 

state in different constructions based on the determination of the distribution of the polarization state of light 

reflected from the object under investigation. The integral polarization-holographic diffraction element 

developed by us is suggested to be used for real time analysis of the polarization state of light. The 

simultaneous measurement of the intensities of four diffracted beams by means of photodetectors and the 

software developed by us enable the complete polarization state of an analyzable light (all the four Stokes 

parameters) and its change to be obtained in real time. A compact laboratory model was developed for the 

realization of this method. The correlation relations between the change in the polarization state of light 

reflected from the sample with the distribution of the dosated mechanical stresses is considered. The theoretical 

model was developed. The experimental results are shown for different samples with stress distribution from 

different materials both transparent and opaque, metals and dielectrics. The method is nondestructive, i.e. there 

is no need to drill holes or openings in the product to determine the residual stresses. This method will enable 

the distance monitoring and diagnosis of already existing constructions to be carried out. In comparison with 

existing methods of nondestructive stress analysis the proposed method will differ by universality, simplicity, 

technological effectiveness, high speed and comparative cheapness, which conditions its competitiveness. 

3 B. Kilosanidze,  

G. Kakauridze,  

L. Nadareishvili, 

Yu.Mshvenieradze 

 

New Method for Determining 

the Distribution of 

Birefringence and Linear 

Dichroism in Polymer Materials 

Based 

on Polarization-Holographic 

Grating. 

ICP 2015: XIII International 

Conference on Polymer.  

Paris, France, February, 2015. 

 

moxsenebis anotacia 

A new method for determining the distribution of birefringence and linear dichroism in optical polymer 

materials is presented. The method is based on the use of polarization-holographic diffraction grating that forms 

an orthogonal circular basis in the process of diffraction of probing laser beam on the grating. The intensities 

ratio of the orders of diffraction on this grating enables the value of birefringence and linear dichroism in the 

sample to be determined. The distribution of birefringence in the sample is determined by scanning with a 

circularly polarized beam with a wavelength far from the absorption band of the material. If the scanning is 

carried out by probing beam with the wavelength near to a maximum of the absorption band of the 
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chromophore then the distribution of linear dichroism can be determined. An appropriate theoretical model of 

this method is presented. A laboratory setup was created for the proposed method. An optical scheme of the 

laboratory setup is presented. The results of measurement in polymer films with two-dimensional gradient 

distribution of birefringence and linear dichroism are discussed.  

 

 

laboratoriaSi sruldeba sadisertacio naSromi “polarizaciul-

holografiuli elementis safuZvelze axali universaluri astropolarimetris 

SemuSaveba da Seqmna, misi gamoyeneba mzis qromosferos da koronis aqtiur 

warmonaqmnTa SeswavlisaTvis.”   

doqtoranti - Teimuraz kvernaZe,  

xelmZRvaneli - giorgi kakauriZe. 

 

 

optikurad marTvadi anizotropuli sistemebi 

* samecniero erTeulis xelmZRvaneli:                               

andro WaniSvili, akad.doqt 

 samecniero erTeulis personaluri Semadgenloba: 

a.WaniSvili, gany.ufrosi, mT.mec.Tan,  

g.Wilaia, mT.mec.Tan                                 

g.petriaSvili, mT.mec.Tan            

z.vardosaniZe, uf.mec.Tan           

m.aroniSiZe, mec.Tan,               

s.TavzaraSvili, wamy.inJ          

q.TevdoraSvili, wamy.inJ          

i.naxucriSvili, uf.mec.Tan          

o.gogolini, mTav.mec.Tan              

e.ciciSvili, mTav.mec.Tan               

r.janeliZe, uf.mec.Tan           

i.blagiZe, mec.Tan                  

g.mSveliZe, mec.Tan                

v.edilaSvili, wamy.inJ            

T.laferaSvili, uf.mec.Tan      
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 saqarTvelos saxelmwifo biujetis dafinansebiT 2014 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 
 

# 

gegmiT gaTvaliswinebuli 

da Sesrulebuli 

samuSaos dasaxeleba 

mecnierebis dargisa da 

samecniero mimarTulebis 

miTiTebiT 

samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 

 

 

 

axali tipis 

Txevadkristaluri 

lazerebis SemuSaveba 

a.WaniSvili, z.vardosaniZe s.TavzaraSvili, 

i.naxucriSvili, 

q.TevdoraSvili, 

g.petriaSvili, 

m.aroniSiZe 

dasrulebuli kvleviTi etapis Sedegebi (anotacia) 

ganxilulia lazeruli generaciis miRebis SesaZlebloba sxvadasxva tipis 

Txevadkristalur struqturebSi. 

2 

 

 

 

naxevargamtaruli nano 

struqturebis  

transportuli da 

dozimetruli Tvisebebis 

Seswavla 

I (4-160), II(7-250), III (7-260) 

oleg gogolini r.janeliZe 

i.blagiZe 

g.mSveliZe 

e.ciciSvili 

dasrulebuli kvleviTi etapis Sedegebi (anotacia) 

Seswavlilia nanostruqturebuli borosilikaturi minebis eleqtrogamtarebloba, 

romlebic Seicavs a1b7 da a2b6 naxevargamtarul nanokristalebs. 

gazomvebi Catarebulia temperaturis da sixSiris farTo diapazonSi. 

naCvenebia, rom minebis eleqtrogamtarebloba damokidebulia minaSi Semavali 

metalebis Zrav ionebis koncetraciasa da maT urTierTqmedebaze. 

3 

 

 

 

spinuri relaqsacia  da 

polarizebuli 

fotoluminescenciis 

dinamika  

TviTorganizebul kvantur 

sistemebSi. 

e.ciciSvili e.ciciSvili 

dasrulebuli kvleviTi etapis Sedegebi (anotacia) 

kvanturi wertilebis tipis kvantur struqturebSi Seswavlilia eqsitonebis  

spinuri relaqsaciis meqanizmebi. naCvenebia, rom Zlieri konfaimentis SemTxvevaSi 

“dark” eqsitonebis mdgomareobebi urTierTqmedeben “brait”Eeqsitonebis 

mdgomareobebTan da gansazRvraven luminescenciis polarizaciis relaqsaciis 

dinamikas kvantur wertilebSi. 
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4 veigertis wrfivi da 

arawrfivi efeqtebis 

kvleva. Ffotonika. 

optikuri informaciis 

damuSaveba.  

zurab vardosaniZe andro WaniSvili, guram 

Wilaia, gia petriaSvili, 

zurab vardosaniZe, sveta 

TavzaraSvili, qeTevan 

TevdoraZe, marina 

aroniSiZe, nino fonjaviZe. 

5 polarizaciul-

holografiuli Cawera 

arapolarizebuli 

sinaTlis meSveobiT. 

holografia, optikuri 

informaciis damuSaveba. 

zurab vardosaniZe andro WaniSvili, guram 

Wilaia, gia petriaSvili, 

zurab vardosaniZe, sveta 

TavzaraSvili, qeTevan 

TevdoraZe, marina 

aroniSiZe, nino fonjaviZe. 

6 polarizaciul-

holografiuli Cawera 

Semxvedr konebSi. 

zurab vardosaniZe andro WaniSvili, guram 

Wilaia, gia petriaSvili, 

zurab vardosaniZe, sveta 

TavzaraSvili, qeTevan 

TevdoraZe, marina 

aroniSiZe, nino fonjaviZe. 

7 TviTCaweris movlenis 

kvleva dinamiuri 

holografiuli Cawerisas. 

holografia. optikuri 

informaciis damuSaveba.  

zurab vardosaniZe andro WaniSvili, guram 

Wilaia, gia petriaSvili, 

zurab vardosaniZe, sveta 

TavzaraSvili, qeTevan 

TevdoraZe, marina 

aroniSiZe, nino fonjaviZe. 

dasrulebuli kvleviTi etapis Sedegebi (anotaciebi) 

 

4) gamokvleulia veigertis wrfivi da arawrfivi efeqtebis dinamika speqtris 

sxvadasxva ubanSi azosaRebavebisaTvis. Seswavlilia fotohirotropiis miRebis 

pirobebi. dadgenilia, rom fotohirotropiis sidide ori rigiT dabalia 

fotoanizotropiis mniSvnelobebze. 

5) ganxorcielebulia Teoriuli da eqsperimentuli kvlevebi arapolarizebuli 

sinaTliT holografiuli CawerisaTvis, rogorc Cveulebriv, sklarul geremoebSi, 

ise fotoanizotropul masalebSi. kvlevis Sedegebi momzadebulia gamosaqveyneblad. 

6) Teoriulad da eqsperimentulad gamokvleulia polarizaciul-holografiuli 

Cawera Semxvedr konebSi azosaRebavebiT dopirebul polimerebSi. holografiulad 

modelirebulia qiraluri struqturebi speqtris sxvadasxva ubanSi. mzaddeba 

masalebi publikaciisaTvis. 

7) eqsperimentulad gamokvleulia TviTCaweris movlena azosaRebavebiT dopirebul 

polimerebSi. dadgenilia, rom aRniSnuli movlena efuZneba  arawrfiv fotooptikur 

efeqtebs. mzaddeba masalebi publikaciisaTvis. 
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8 nanokompoziciebSi  

siTburi velebis 

ganawilebis  

vizualizacia 

qolesteruli 

Txevadikristaluri 

kompoziciebis gamoyenebiT 

gia petriaSvili gia petriaSvili 

dasrulebuli kvleviTi etapis Sedegebi (anotaciebi) 

We describe a new method that enables to evaluate the temperature of the medium surrounding silver NPs as a 

function of the exposure time to light radiation. This method relies on the optical properties of cholesteric liquid 

crystals, confined into microdroplets dispersed in the medium, and combines the advantages of high spatial 

resolution and good temperature accuracy with fast readout. This method can be used for any NPs, disregarding 

their size or shape, for instance silver or gold based, and it is useful to calibrate the local temperature increase 

due to laser irradiated NPs in a variety of materials including particles in an inorganic or organic matrix. It is 

worth noting that the CLC microdroplets can be obtained in a water based environment and with a size 

comparable to the one of living cells. Hence, the micron size droplets act as microthermometers, providing a 

local visualization of the temperature reached by the medium surrounding NPs. Moreover, the proposed 

technique overcomes the problem to suitably cap NPs with molecules necessary to improve their miscibility in 

liquid crystals. The NCE used for the experiments described in this work contains a cholesteric liquid crystal 

with a working temperature range around 28°C-49°C, which is well suitable for applications in the biological 

field. Nevertheless, the cholesteric liquid crystal optical properties can be tailored to change the temperature 

interval to suit other applications. 

9 naxevargamtaruli 

nanostruqturirebuli 

axali Taobis mzis 

elementebi  

 

T.laferaSvili T.laferaSvili 

o.kviciani 

dasrulebuli kvleviTi etapis Sedegebi (anotaciebi) 

GSeswavlilia III-V jgufis naxevargamtarebze axali Taobis maRalefeqturi mzis 

elementebis damzadebis SesaZlebloba. gakeTebulia literaturaSi arsebuli da 

CvenTvis xelmisawvdomi informaciis kritikuli analizi nanostruqturirebuli 

fenebis gamoyenebiT mzis elementebis maxasiaTebeli parametrebis gaumjobesebis 

Sesaxeb.  laboratoriaSi damuSavebulia teqnologia, romlis gamoyenebiT galiumis 

fosfidze GaP indiumis Txeli fenis eleqtroqimiuri dafeniT da misi Semdgomi 

TermodamuSavebiT inertuli gazis atmosferoSi miRebulia  fotoelementi, 

romelic garda galiumis fosfidisaTvis damaxasiaTebeli mzis gamosxivebis 

ultraiisferi da xiluli sinaTlisa (2.4 – 3.0)ev.,  maRali efeqturobiT STanTqavs, 

agreTve infrawiTel sinaTles (1.5 - 2.2)ev. gamoTqmulia varaudi, rom miRebul 

struqturebSi mzis gamosxivebis  infrawiTel ubanSi maRali efeqturobiT 

STanTqmaze pasuxismgebelia GaP-is zedapirze warmoqmnili InxGa1-xP (0<X<1) 

nanostruqturirebuli fena. kvlevam GgviCvena,  rom miRebuli fotoelementis 

gamoyeneba SesaZlebelia axali Taobis mciregabaritiani, maRalefeqturi mzis 
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energiis gardamqnelis dasamzadeblad saTanado koncentratorebis gamoyenebis 

SemTxvevaSi. gadacemulia statia JurnalSi “ Georgian Engineering News” 

gamosaqveyneblad. 

10 naxevargamtaruli 

gamomsxiveblebis, 

maRalsixSiruli 

fotodeteqtorebis, 

naxevargamtaruli 

optikuri CamrTvelebis 

miReba da kvleva 

T. laferaSvili 

T.laferaSvili,  

o.kviciani,  

m. elizbaraSvili 

dasrulebuli kvleviTi etapis Sedegebi (anotaciebi) 

 

sainformacio teqnologiebSi aucilebeli gaxda axali Taobis CamrTvelebis 

gamoyeneba GaAs spintronuli tranzistorebis saxiT, romelSic spinpolarizebuli 

eleqtronebis inJeqcia xdeba tranzistoris feromagnituriuri liTonebiT Seqmnili 

Sesavali da gamosavali Sotkis gammarTveli an tuneluri kontaqtebiT. III-V 

naxevargamtarebze sxvadasxva liTonis zedapirze eleqtroqimiuri dafenis Cvens 

mier damuSavebuli originaluri meTodiT damzadebuli da Seswavlilia Fe/GaAs 

Sotkis  diodebi; kvlevis Sedegebi warmodgenili iyo saerTaSoriso konferenciaze 

“nano 2014”. gadacemulia statia  JurnalSi “Nano Studies” gamosaqveyneblad. 

   SemoTavazebulia ultraiisferi gamosxivebis naxevargamtaruli dozimetri 

galiumis fosfidis (GaP) bazaze. literaturidan cnobilia da Cveni kvlevebic 

adasturebs, rom galiumis fosfidi aqtiurad STanTqavs mzis mier gamosxivebul 

dadedamiwamde moRweul ultraiisfer gamosxivebas  UV-A  da UV-B-s, xoloF oqros 

(Au) Txeli firi (sisqe 10-15 nm) gamWvirvalea aRniSnul ubanSi. UV dozimetris 

deteqtorad SeiZleba oqros qimiuri dafeniT damzadebuli Au/GaP  Sotkis 

fotodiodebis gamoyeneba, Tu mis Sesasvlelze dayenebuli iqneba xilul areSi 

mgrZnibiare filtrebi. kvlevis Sedegebi gmoqveyndeba JurnalSi “mecniereba da 

teqnologiebi”. 

damzadebulia maRalsixSiruli fotodeteqtorebi oqros qimiuri dafeniT galiumis 

arsenidze (GaAs). Seswavlilia misi eleqtruli (voltamperuli, volt-tevaduri) da 

fotoeleqtruli maxasiaTeblebi. samuSaos warmatebiT gansaxircieleblad 

aucilebelia deteqtoris sixSiruli maxasiaTeblebis Seswavla. samuSaoebi 

grZeldeba,  mzaddeba publikacia. 
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 saxelmwifo grantiT dafinansebული  

samecniero-kvleviTi proeqtebi 

 
# proeqtis dasaxeleba 

mecnierebis dargisa da 

samecniero mimarTule-

bis miTiTebiT 

damfinansebeli 

organizacia proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

 

“sinaTliT marTvadi 

girotropia Txevad 

kristalebSi 

informciis Casawerad” 

fizika, Txevadi 

kristalebis optika, 

sainformacio 

teqnologiebi 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

guram Wilaia, 

profesori 

a.WaniSvili, 

s.TavzaraSvili, 

i.naxucriSvili, 

q.TevdoraSvili, 

g.petriaSvili, 

z.vardosaniZe, 

m.aroniSiZe, 

n.fonjaviZe, 

i.CubiniZe 

 

dasrulebuli etapis Sedegebi (anotacia) 
SerCeulia komponentebi da maT safuZvelze damzadebulia girotropuli 

Txevadkristaluri narevebi da Seswavlilia maTi optikuri maxasiaTeblebi 

2 

 

 

 

“informaciis Cawera 

optikurad aqtiur 

qolesterul Txevad 

kristalebSi” 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

guram Wilaia, 

profesori 

a.WaniSvili, 

n.fonjaviZe 

 

dasrulebuli etapis Sedegebi (anotacia) 
SerCeulia komponentebi da maT safuZvelze damzadebulia optikurad aqtiuri 

Txevadkristaluri narevebi da Seswavlilia maTi optikuri maxasiaTeblebi  

3 

 

 

 

“Txevadkristaluri 

lazeri ormagi 

ganawilebuli 

ukukavSiriT” 

fizika, Txevadi 

kristalebis optika 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

a. WaniSvili z.vardosaniZe, 

g.Wilaia, 

s.TavzaraSvili, 

i.naxucriSvili, 

q.TevdoraSvili, 

m.aroniSiZe, 

n.fonjaviZe, 

i.CubiniZe 

 

dasrulebuli proeqtis Sedegebi (anotacia) 
Txevadkristalur lazerSi miRebulia ormagi (grZivi da ganivi) ganawilebuli 

ukukavSiri. naCvenebia, rom aseTi lazeris gamosxivebas gaaCnia intensivobis 

sivrculi modulacia. 
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 publikaciebi: 

ა) saqarTveloSi 

 
statiebi 
 

# 
avtori/ 

avtorebi 

statiis saTa-

uri, Jurna-

lis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 z.vardosaniZe, 

a.WaniSvili, 

g.petriaSvili, 

g.Wilaia, 

m.aroniSiZe, 

s.TavzaraSvili, 

q.TevdoraSvili 

“lazeri ormagi 

ganawilebuli 

ukukavSiriT”, 

saqarTvelos 
sainJinro 
siaxleni 

#1, 2014 Tbilisi 4 

anotacia 

Txevadkristalur lazerSi miRebulia ormagi (grZivi da ganivi) ganawilebuli 

ukukavSiri. naCvenebia, rom aseTi lazeris gamosxivebas gaaCnia intensivobis 

sivrculi modulacia. 

 

2 Z.Wardosanidze, 

M.Aronishidze, 

A.Chanishvili, 

G.Chilaya, 

S.Tavzarashvili, 

K.Tevdorashvili 

“Polimer Film 

Holographic Lazer” 

Georgian 

Engineering News 

# 3, 2014 Tbilisi 3 

Abstract 

A polymer film laser pumped with double beam coherent pumping is considered. It is shown that its 

emission is spatially modulated. 

3 o.miqaZe, 

a.kandelaki, 

i.naxucriSvili, 

g.maisuraZe, 

g.miqaZe 

“ceriumis 

gavlena 

qromaluminiani 

mxurvalmedegi 

foladis 

maRaltempera- 

turul 

koroziaze” 

saq.teqn.univer. 

Sromebi 

#2, 2014 Tbilisi 4 
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anotacia 

     haeris atmosferoSi 12000C temperaturaze Seswavlilia didi qimiuri 

winaRobis mqone foladis mxurvalmedegoba. gamokvleulia ceriumis gavlena am 

procesze. 

4 r.janeliZe, 

iu.blagiZe, 

g.mSveliZe, 

e.ciciSvili 

o.gogolini 

Impact of mixed 

mobile ions effect  

on 

electroconductivity 

of borosilicate 

glasses doped with 

A2B6 and A1B7 

compounds 

components. 

Proc. of Georgian 

Ac. Sc. Matsne, 

Chemical series 

   t .40,#1 Tbilisi 6 

anotacia 

The measurements  of dynamics (a.c.) electrical conductivity in borosilicate glasses doped with A2B6(CdSSe, 

CdSe and CdTe) and A1B7 (AgI, CuBr, and CuI) semiconductor compounds in a wide tempereture range 

below the glass transition temperature Td were done. The concentration of the mobile  dopant ions is 

governed by specific heat treatment conditions of the glass samples leading to a creation of semiconductor 

nanocrystals. At temperature higher than 150C0 – 200C0 the a.c. conductivity exhibits the Arrhenius 

behaviour and mixed mobile ion effect in all examined glasses. 

5 T.Laperashvili, 

O. Kvitsiani  

 

Nanostructured new 

generation  III-V 

semiconductor Solar 

Cells, 

Georgian 

Engineering News 

 

2014, #4 Tbilisi 5 

6 T. Laperashvili,           

O. Kvitsiani,                

D. Laperashvili,          

M. Elizbarashvili,        

A. Chanishvili 

 

Nanotechnology and 

Semiconductor 

Devices, 

Journal ” Nano 

Studies” 

 Tbilisi 7 

7 T.laferaSvili,  

d.laferaSvili 

m.elizbaraSvili 

o.kviciani 

ultraiisferi 

gamosxivebis 

zemoqmedeba 

adamianis 

janmrTelobaze 

da UV 

gamosxivebis 

2014, #3 Tbilisi 6 
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dozimetri 

Jurnali 

“mecniereba da 

teqnologiebi”  

anotacia 

5) III-V semiconductors are very promising materials for solar cells. GaAs has near-ideal bandgap to reach 

the maximum possible efficiency limit for single junction solar cells. III-V semiconductors GaAs,  InGap and 

InGaN are direct bandgap semiconductors, they are very strong absorbers of ligh, and so that GaAs, InGaP 

and InGaN already were used for realization of high efficiency multijunction solar cells.  Currently 

applications of nanotechnology give possibility to design new generation devices based on nanostructure 

(quantum dots, nanowire , quantum well) absorbers. This paper reviews recent works and critical issues on 

the improvement efficiency of the nanophotovoltaic solar cells. 

6) Nanotechnology is defined as the manipulation of matter with at least one dimension sized from 1 to 100 

nanometers. Although micro and nanoelectronic are based on the semiconductor devises, which are 

manufactured measured in nanometers, and advanced processes are taking place below 100nm, in order 

semiconductor’s technology aren’t classed as nanotechnology. Because it’s clear significant role of the 

semiconductor nanotechnology for future progress in information and energy technologies, so that materials 

research and electronic technology is shown as the main directions of nanotech industry. The object of our 

investigation is ultrathin metallic films on semiconductor. The method electrochemical deposition of metals 

(In, Ga, Al, Ni, Pt, Pd, Fe) on III-V semiconductor were used for fabricating various semiconductor devises; 

by the III group metal (In, Ga) depositing on III-V semiconductor GaP following heat treatment in hydrogen 

were obtained nanostructure layer InXGa1-XP on GaP surface, and theoretically was investigated the 

possibility of usage of obtained structures for Quantum Dot Solar Cell. Current research is attempt fabricating 

nanostructure for spinotronic application. It was obtained abrupt interface Fe/GaAs by original 

electrochemical deposition method, and there electrical properties were investigated. 

7) warmodgenil naSromSi  aRwerilia UV gamosxivebis wyaroebi, maTi speqtruli 

ganawileba, UV klasifikacia, gamosxivebis intensiuroba dedamiwis sxvadasxva 

geografiuli regionis mixedviT; Seswavlilia  misi mavne zemoqmedeba adamianis 

janmrTelobaze, gansakuTrebiT kibos warmoqmnis riskze. ganxilulia  

ultraiisferi gamosxivebis gazomvis meTodi da dozimetris muSaobis principi. 

SemoTavazebulia naxevargamtaruli dozimetri  Au/GaP Sotkis fotodeteqtoriT 

bazaze. 

 

 

ბ) ucxoeTSi 

statiebi 
 

# 
avtori/ 

avtorebi 

statiis saTauri, 

Jurnalis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 Z. Wardosanidze, 

A.Chanishvili, 

G.Petriashvili, 

“Cholesteric liquid crystal 

holographic 

lazer”, Optic Letters 

Vol. 39, Iss. 4, 

2014.  

 

USA 3 
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 G.Chilaya 

Abstract 

The problems of spatial coherence of liquid crystal lasers are considered. It is shown that when pumping a 

liquid crystal laser with an interference pattern, the emission of this laser is spatially modulated.  

2 R.Janelidze, 

Yu.Blagidze, 

G.Mshvelidze 

O.Gogolin, 

E.Tsitsishvili 

Mixed mobile ion effect in 

borosilicate glasses doped 

with cadmium 

sulfoselenide and silver 

and cooper iodides. 

Solid State Ionics 

v.260, page 90-93, 

2014 

 

Elsevier, 

Europe 

4 

3 E.Tsitsishvili 

H.Kalt 

Polarization dynamics in 

quantum dots: the role of 

dark excitons 

arXiv:1402.4913v1[cond-

mat.mes-hall] 20 Feb. 

2014 

1402.4913v1[cond-

mat.mes-hall] 

USA 

Los-Alamos 

Laboratory 

12 

4 E.Tsitsishvili Comment to article “A 

light-hole excitons in a 

quantum dot” by Y.H.Huo 

et al, Nature Physics 10, 

46 2014) 

arXiv:1405.6795v1[cond-

mat.mes-hall]27 May 

2014 

1405.6795v1[cond-

mat.mes-hall] 

USA 

Los-Alamos 

Laboratory 

6 

anotaciebi 

2) Measurements of electrical conductivity in borosilicate glasses doped with cadmium sulfoseenide and 

cooper and silver iodides in a wide teperature range below the glass transition tmperature Td and at different 

frequency are presented. Investigations include  different cases from a full solution of the dopant ions coming 

from a dissociation of the dopants during the glass preparation to their almost complet incorporation into the 

nanocrystals in the glass matrix. At temperatures higher than 200C0 conductivity in all the examined samples 

exibits the Arrhenius behaviour. In this temperature range the mixed mobile ion effect is detected: the doped 

glasses have the low values of the conductivity compared to the undoped ones. In the low temperature range 

only weak temperature dependence is detected for all the samples. The mixed mobile ion effect is still 

presented for the CdSSe-doped glasses, whereas the AgI- and CuI-doped glasses exhibit the classic MMIE 

which is essentially absent at low temperature.  

3) An impact of the fine structure of the heavy ground state exciton confined in semiconductor quantum dots 

on the photoluminescence polarization dynamic is studed. It is demonstrated, that in strongly confined 

quantum dots the dark excitons, which are energetically well bellow the bright excitons, have actually a 

decisive effect on the polarization dynamics due to their persistent nature. 

To get quantitative answers for specific quantum dot structures, all the necessary information can be obtained 

already from experiments on the luminescence dynamics following nonresonant excitation in this dote. 

 4) The exciton grond state in strained quantum dots similar to those fabricated in article specified in the title 
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is shortly discussed within a relevant model Hamiltonian. Some characteristics of light- hole exciton ground 

state reached in a dot under the tensile biaxial strain appear to be sensitive to the strain anisotropy breaking a 

purity of this state. It refers in particular to a degree of the in-plane polarization of the emission and the fine 

structure of the ground state. 

5 Gia Petriashvili,  

Maria P. De 

Santo,  Ketevan 

Chubinidze,  

Ridha Hamdi, 

Riccardo    

Barberi 

Visual micro-

thermometers for 

nanoparticles photo-

thermal conversion 

Optics Express, 

Vol. 22 Issue 12, 

pp.14705-14711, 

2014 

USA 7 

6 Gia Petriashvili,  

Maria P. De 

Santo,  Ketevan 

Chubinidze,  

Ridha Hamdi, 

and Riccardo    

Barberi 

Visual micro-

thermometers for 

nanoparticles photo-

thermal conversion 

virtual journal for 

biomedical optics, 

Vol.9, Iss. 8-Aug.7, 

2014 

USA 4 

anotacia 

5) We describe a new method that enables to evaluate the temperature of the medium surrounding silver NPs 

as a function of the exposure time to light radiation. This method relies on the optical properties of cholesteric 

liquid crystals, confined into microdroplets dispersed in the medium, and combines the advantages of high 

spatial resolution and good temperature accuracy with fast readout. This method can be used for any NPs, 

disregarding their size or shape, for instance silver or gold based, and it is useful to calibrate the local 

temperature increase due to laser irradiated NPs in a variety of materials including particles in an inorganic or 

organic matrix.  The NCE used for the experiments described in this work contains a cholesteric liquid crystal 

with a working temperature range around 28°C-49°C, which is well suitable for applications in the biological 

field. Nevertheless, the cholesteric liquid crystal optical properties can be tailored to change the temperature 

interval to suit other applications. 

6) The visualization and control of optical to thermal energy conversion following light absorption in 

nanostructures is a key challenge in many fields of science with applications to areas as microfluidics. In this 

work, we propose the idea to use thermotropic cholesteric liquid crystal microdroplets for the non-intrusive 

visualization and measurement of the temperature distribution at the microscale. In particular, we focus on 

the visualization of the optical energy conversion to heat in metal NPs. Gold or silver NPs can efficiently 

release heat under optical excitation. When excited with a laser beam, the laser electric field strongly drives 

charge mobile carriers inside the NPs, and the energy gained by carriers turns into heat.  It is worth noting 

that the CLC microdroplets can be obtained in a water based environment and with a size comparable to the 

one of living cells. Hence, the micron size droplets act as microthermometers, providing a local visualization 

of the temperature reached by the medium surrounding NPs. Moreover, the proposed technique overcomes 

the problem to suitably cap NPs with molecules necessary to improve their miscibility in liquid crystals. 
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* samecniero forumebis muSaobaSi monawileoba 

ა) saqarTveloSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 Andro Chanishvili, Zurab 

Wardosanidze 

“Array of mutually coherent 

photonic liquid crystal micro-

lasers” 

International  School  on 

Nanophotonics and 

Photovoltaics,  August 28 – 

September 03, 2014, Tbilisi, 

Georgia. 

Abstract 

Double beam coherent pumping is applied for excitation of a polymer film laser. The interference pattern of 

these two beams formed an array of micro lasers. The mutual coherence of these micro lasers is shown.  

 

2 Andro Chanishvili, 

Zurab Wardosanidze 

“Array of mutually coherent 

polymer film micro-lasers” 

International  School  on 

Nanophotonics and 

Photovoltaics,  August 28 – 

September 03, 2014, Tbilisi, 

Georgia. 

Abstract 

Double beam coherent pumping is applied for excitation of a liquid crystal laser. The interference pattern of 

these two beams formed an array of liquid crystal micro lasers. The mutual coherence of these micro lasers is 

shown. 

3  T.Laperashvili Nanotechnology and 

Semiconductor Devices 

20-24.10.2014,Georgia, Tbilisi,  

Abstract 

Progress in nanotechnology makes possible practical realization of spintronic devices – next generation of 

semiconductor electronics. The focus of the current research lies on the obtaining spintronic materials by 

original method of electrochemical deposition of ferromagnetic metals on the GaAs surface [4] and 

investigation of their electrical and photoelectric properties. The process steps are improved and novel process 

techniques are developed for manufacturing of GaAs based devices. Fe on GaAs remains one of the leading 

candidate materials to achieve spin polarized injection due to the small lattice mismatch that exists between the 

materials, allowing for high quality epitaxial growth. 

 

b) ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 Gia Petriashvili, Maria P. De 

Santo, Ketevan Chubinidze, Ridha 

Hamdi, Riccardo Barberi 

Visual micro-thermometers for 

nanoparticles photo-thermal 

conversion 

7th Italian-Japanese workshop on 

Liquid Crystals and 11th National 

SICL Meeting Ravenna, Italy, 
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July 7-10,  2014 

2 Ramla Gary, Daniela Amelio, 

Giovanni Cargone, Maria P.De 

Santo, Filippo Garofalo, Giuseppe 

Lombardo , Gia Petriashvili, 

Riccardo Barberi 

Cellular Imaging of Laser 

Scanning Confocal Microscopy by 

Using Gold Nanoparticles Dyes- 

NanoPlasm 

Cetraro  Italy, 16-20 June, 2014 

3 Ramla Gary, Daniela Amelio, 

Giovanni Cargone, Maria P.De 

Santo, Filippo Garofalo,  Gia 

Petriashvili, Riccardo Barberi 

CTAB capped gold nanoparticles: 

high affinity  with negative 

charged polymeric nanostructures 

Italian Soft Days, Rome, 17-18 

September, 2014 

anotacia 

1) We present a method to calibrate the light to heat conversion in an aqueous fluid containing nanoparticles. 

Accurate control of light and heat is of dramatic importance in many fields of science and metal nanoparticles 

have acquired an increased importance as means to address heat in very small areas when irradiated with an 

intense light. The proposed method enables to measure the temperature in the environment surrounding 

nanoparticles, as a function of the exposure time to laser radiation, exploiting the properties of thermochromic 

cholesteric liquid crystals. This method overcomes the problems of miscibility of nanoparticles in liquid 

crystals, provides temperature reading at the microscale, since the cholesteric liquid crystal is confined in 

microdroplets, and it is sensitive to a temperature variation, 28°C-49°C, suitable for biological applications. 

2) Combining the scattered light of gold nanoparticles (GNPs) and the fluorescence of dye molecules, a 

compound cellular imaging of laser scanning confocal microscopy (LSCM) was obtained. This unique property 

can be exploited to enable the use of plasmonic nanoparticles as contrast agents in optical imaging. 

3) Electrostatic attractions between the nanoparticles can rapidly form aggregates inside the cells, and the 

aggregates accumulate as the exocytose is blocked by the increased size. We have  investigated the intracellular   

aggregations  of different sized and shaped colloidal gold nanoparticles. The findings from this study will have 

implications in the chemical design of nanostructures for biomedical applications (e.g., tuning intracellular 

delivery rates and amounts by nanoscale dimensions and engineering complex, multifunctional nanostructures 

for imaging and therapeutics. 

 

 

saqarTvelos saxelmwifo biujetisა da grantebis gareSe  

Sesrulebuli samecniero-kvleviTi samuSaoebi 

 

# 

gegmiT gaTvaliswinebuli 

da Sesrulebuli 

samuSaos dasaxeleba 

mecnierebis dargis da 

samecniero mimarTulebis 

miTiTebiT 

samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 sruli Sinagani arekvlis 

polarizaciuli 

zurab vardosaniZe andro WaniSvili, guram 

Wilaia, gia petriaSvili, 
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maxasiaTeblebis kvleva 

mSTanTqmel, 

SuqmgrZnobiare fenebSi. 

fotonika.  

zurab vardosaniZe, sveta 

TavzaraSvili, qeTevan 

TevdoraZe, marina 

aroniSiZe, nino fonjaviZe. 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

eqsperimentulad gamokvleulia sruli Sinagani arekvlis Taviseburebebi mSTanTqmel 

SuqmgrZnobiare polimerul fenebSi speqtris sxvadasxva ubnebisa da sxvadasxva 

polarizaciebisaTvis. gamokvlevebis Sedegebis Tanaxmad SesaZlebeli gaxda 

saRebavebis molekulebis upiratesi orientaciis xarisxis Sefaseba. mzaddeba 

masalebi publikaciisaTvis. 

# 

gegmiT gaTvaliswinebuli 

da Sesrulebuli 

samuSaos dasaxeleba 

mecnierebis dargis da 

samecniero mimarTulebis 

miTiTebiT 

samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

2 

 

 

 

lazeruli efeqtebis 

kvleva saRebavebiT 

dopirebul mravalfenian 

polimerul sistemebSi. 

lazerebis fizika. 

fotonika. 

zurab vardosaniZe andro WaniSvili, guram 

Wilaia, gia petriaSvili, 

zurab vardosaniZe, sveta 

TavzaraSvili, qeTevan 

TevdoraZe, marina 

aroniSiZe, nino fonjaviZe, 

levan nadareiSvili, nona 

TofuriZe. 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

miRebulia lazeruli generacia saRebarebiT dopirebul mravalfenian, 

orientirebul, polimerul sistemebSi rezonatoris gareSe. dadgenilia msgavs 

lazerul sistemebSi lazeruli gamosxivebis polarizciis varirebis SesaZlebloba. 

mzaddeba masalebi publikaciisaTvis. 
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optikur-qimiur kvlevaTa laboratoria 

xelmZRvaneli _ qimiis mecnierebaTa doqtori jimSer maisuraZe 

laboratoriis personaluri Semadgenloba: 

jimSer maisuraZe, laboratoriis xelmZRvaneli; 

levan nadareiSvili, mTavari mecnier TanamSromeli; 

lali devaZe, mTavari mec. TanamSromeli; 

izolda mJavanaZe, ufrosi mecnier TanamSromeli; 

nino sefaSvili, mecnier TanamSromeli; 

cisana zurabiSvili, mecnieri TanamSromeli; 

nona TofuriZe, mecnieri Tan; 

ineza favleniSvili, mec. TanamSromeli; 

Sorena axobaZe, mec. TanamSromeli; 

mzia gugava, wamyvani inJineri; 

lia SaraSiZe, wamyvani inJineri; 

JuJuna urCuxiSvili, wamyvani inJineri;  

maia kaciaSvili, wamyvani inJineri, 0.5 Stati. 

 

 

saqarTvelos saxelmwifo biujetis dafinansebiT 2014 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 
 

# 

gegmiT gaTvaliswinebuli 

da Sesrulebuli 

samuSaos dasaxeleba 

mecnierebis dargisa da 

samecniero mimarTulebis 

miTiTebiT 

samuSaos xelmZRvaneli  samuSaos Semsruleblebi 

1 

 

 

 

grZelradikaliani 

spiropiranebis sinTezi da 

optikur-qimiuri kvleva 

fotonikaSi gamoyenebis 

mizniT 

jimSer maisuraZe 1.lali devaZe 

2. izolda mJavanaZe  

3. nino sefaSvili  

4. cisana zurabiSvili  

5. Sorena axobaZe; 

6. mzia gugava 

7. JuJuna urCuxiSvili;  

8. maia kaciaSvili 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

laboratoriis strategiaa – molekulidan  mravalfunqciur inteleqtualur 
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masalamde, romelic gamoyenebas hpovebs nanoteqnologiebSi, fotonikaSi, 

optoeleqtronikaSi, informaciis Cawerisa da SenaxvisaTvis, medicinaSi da sxva. 

saangariSo periodSi: 1.grZeldeboda axali tipis (mag. piridoqsalis bazaze) 

fotoqromuli grZelradikaliani spiropiranebis sinTezi, maTi optikur-qimiuri 

Seswavla; mimdinareobda  grZelradikaliani spiropiranebis micelebad 

TviTorganizebis pirobebis kvleva SerCeul nemato-qiralur Txevadkristalur 

matricaSi. aRmoCnda, rom Seswavlil nimuSebSic daikvirveba Cvens mier aRmoCenili 

TviTorganizebis Sedegad efeqturi fotomgrZnobiarobis gazrdisa da axali fazis 

(savaraudod liotropuli Txevadi kristalis) Camoyalibebis procesi. miRebuli 

kompoziciebis safuZvelze mikrokafsulirebis meTodis teqnologiuri procesis 

gamoyenebiT miRebulia fotoqromuli Txevadkristaluri polimerul firebi, 

romelTa gamoyeneba perspeqtiulia nanoteqnologiebSi. 2. grZeltalRovani 

STanTqmis mqone spiropiranebis sinTezis mizniT ganxorcielda garkveuli aRnagobis 

orTo-oqsi aromatuli aldehidebis sinTezi.  

 

 

 

 saxelmwifo grantiT dafinansebული  

samecniero-kvleviTi proeqtebi 

 
# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

damfinansebeli 

organizacia 
proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 

 

 

 

fotoqromuli 

spiropiranuli 

sistemebis 

fotomgrZnobiaro-

bis    gazrdis  

axali meTodi. 

#11/12 

nanozomis 

movlenebi 6-265; 

fizikuri qimia 6-

430; 

organuli qimia 6-

420. 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

lali devaZe,  

qimiis mecnierebaTa 

kandidati, mTavari 

mecnier                          

TanamSromeli 

1. jimSer 

maisuraZe 

2. izolda 

mJavanaZe; 

3. nino 

sefaSvili 

4. cisana 

zurabiSvili 

5. JuJuna 

urCuxiSvili 
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2014 wlis martSi dasrulebuli proeqtis Sedegebi (anotacia)  

avtorebis mosazreba, rom micelirebis procesi garkveuli tipis spiropiranebis 

Semcvel kompoziciebSi da maT bazaze miRebul polimerul firebSi gazrdida 

efeqtur fotomgrZnobiarobas, dadasturda eqsperimentulad. qolesterul 

Txevadkristalur kompozicias, dopirebuls grZeli alkilis radikalis Semcveli 

spiropiraniT, efro maRali efeqturi fotomgrZnobiaroba axasiaTebs ultraiisferi 

gamosxivebisadmi, vidre kompoziciebs mokleradikaliani analogebiT. savaraudod es 

ganpirobebulia im faqtiT, rom azotis atomTan grZeli alkilis radikalis 

arsebobisas spiropiranis merocianinuli forma amfifiluria _ liofiluri 

cviterionuri TaviT da liofoburi arapolaruli kudiT. garkveul pirobebSi aseTi 

molekulebi TviTorganizdebian micelebad, romlebic arRveven Termodinamikur 

wonasworobas ZiriTad xsnarSi. wonasworobis aRsadgenad warmoqmnili 

merocianinuli molekulebi emateba ukve arsebul fotoinducirebul merocianinul 

molekulebs, rac zrdis mSTanTqmeli centrebis raodenobas da saboloo jamSi 

zrdis sistemis efeqtur fotomgrZnobiarobas. 

2 
proeqtis dasaxe-

leba  

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli 

proeqtis 

Semsruleblebi 

 

gazrdili 

SesaZleblobebis 

mqone 

azosaRebarebTan 

Serwymuli axali 

tipis 

spiropiranebi.  

 

№ FR/395/6-420/13 

fizikuri qimia 6-

430; 

organuli qimia 6-

420. 

 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

lali devaZe,  

qimiis mecnierebaTa 

kandidati, mTavari 

mecnier                          

TanamSromeli 

1. jimSer 

maisuraZe 

2. izolda 

mJavanaZe; 

3. nino 

sefaSvili 

4. cisana 

zurabiSvili 

5. JuJuna 

urCuxiSvili 

proeqtis I etapis Sedegebi (anotacia) 

sagranto proeqtis I periodi (31.03.14 – 30.09.14) iTvaliswinebda grantSi aRniSnuli 

spiropiranebis misaRebad saWiro garkveuli aRnagobis orTo-oqsi aromatuli 

aldehidebis sinTezs. aRniSnul periodSi sinTezirebulia salicilis, orTo-

vanilinis, rezorcilis da β–OoqsinafTaldehidebis nitro- da dinitro-

fenildiazenil nawarmoebi. 

3 
 

proeqtis nomeri: 

AR/216/6-450/12  

 

SoTa rusTavelis 

erovnuli 

 

l. nadareiSvili 
 

n. TofuriZe  



71 

 

 

axali tipis 

funqciurad 

gradientuli 

polimeruli 

masalebis miReba 

da maT safuZvelze 

optikuri 

elementebis 

damzadeba 

 

sabunebismetyvelo 

mecnierebebi:   

6 - fizikuri da 

qimiuri 

mecnierebebi:  

6-450 maRalmole- 

kulur naerTTa 

qimia;  

6-210 fizikuri 

qimia,  

6-120 optika, 

kvanturi 

eleqtronika.   

samecniero fondi.  

 

Tanadamfinansebeli 

:  

a(a)ip  

saqarTvelos 

teqnikuri 

universiteti  

t. ebraliZe 

i. favleniSvili  

T. nakaiZe  

proeqtis 

Tanamonawileni: 

r. bakuraZe 

l. SaraSiZe 

b. kilosaniZe 

g. kakauriZe 

proeqtis etapis Sedegebi (anotacia) 

 daproeqtda da damzadda zonuri gaTbobis reJimSi gradientuli orientaciis 

xelsawyo, romlis mecnieruli safuZvelia pirvelad Cvens mier Camoyalibebuli 

koncefcia   Termoplastikuri  polimerebis  axali  struqturuli  mdgomareobis - 

gradientulad  orientirebuli  mdgomareobis  Sesaxeb. erTRerZiani  gradientuli  

orientaciuli  gaWimvis  meTodi  aris   mecnieruli  da  teqnologiuri  siaxle  

axali  tipis  funqciurad  gradientuli  masalebis    misaRebad  xazobrivi  

polimerebis  da  maTi  kompozitebis  safuZvelze, masalebisa,  romelTa Seqmna  da  

kvleva  Tanamedrove  masalaTmcodneobis  erTerTi  strategiuli  mimarTulebaa.     

novacias safuZvlad udevs orientaciuli gaWimvis Catareba sakvlevi nimuSis  

dinamiuri zonuri gaTbobis da orientaciuli gaWimvis siCqaris sinqronuli 

cvlilebis pirobebSi. 

SemuSavebulia axali moxerxebuli polarimetruli meTodi gradientuli masalebis 

nimuSebSi ormagsxivtexis da wrfivi diqroizmis gansazRvrisaTvis polarizaciul-

holografiuli meseris safuZvelze. Catarda ormagi  sxivtexis  da  diqroizmis  

ganawilebis  raodenobrivi damokidebulebis  dadgena  polimeruli  firebis  

qimiur  struqturaze  da  gradientuli  orientaciis   reJimze   (fardobiTi  

wagrZeleba,  temperatura,  deformaciis  siCqare). SemuSavda Teoriuli modeli  
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masalebisaTvis, romlebsac gaaCndaT rogorc ormagisxivTatexa aseve wrfivi 

diqroizmi. Seiqmna danadgaris laboratoriuli modeli ormagisxivTatexis da 

diqroizmis gansazRvrisaTvis, romlis saSualebiT SesaZlebeli iyo nimuSebis 

skanireba sinaTlis konebiT sxva da sxva talRis sigrZiT. meTodis eqsperimentuli 

SemowmebisaTvis damzadda  polimeris firis nimuSebi polivinilis spirtis 

safuZvelze, romelSic Seyvanili iyo ori tipis diqroizmuli saRebari. miRebuli 

masalebis safuZvelze ormagisxivTtexis erTgvarovani  ganawilebiT, miRebuli iqna 

fsevdodepolarizatorebi, xolo gradientuli  gaWimvis mqone firebis safuZvelze 

miRebuli iqna kompensatorebis analogiuri elementebi. polarizaciuli optikuri 

elementebis Seqmna gaWimuli polimeruli firebis safuZvelze qmnis perspeqtivas 

Seicvalos Zvirad Rirebuli kristaluri mcire aperturis mqone polarizaciul–

optikuri elementebi iafi, nebismieri didi aperturis mqone polimeruli firis 

elementebiT. 
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pp.219-222. 

anotaciebi 

Photochromic spiropyran doped nemato-chiralic liquidcrystallic compositions self-structuring as nanoparticles-

micells, useful for targeting drug delivery founded by the authors is discussed. Nontoxic spiropyran's spherical 

micella is formed by amphiphilic molecules with zwitterionic head and nonpolar tail. Loaded by hidrophobic 

drug, micella is moved by blood. Micella is unloaded shrank by UV irradiation, entered in the targeted place. 

The coat leaves the organism naturally. 
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Georgian 
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vol.14,  no.1, 

2014 

 

Tbilisi, 

gamomcemloba 

,,universali” 

 

8 

anotaciebi 

The regularities governing the formation of the new  structural state of the linear polymers – gradually 

oriented (stretched) state is developed. Quantitative parameters  of  the obtained  gradually oriented  

(stretched) polymers (GOPs) are: range of change in relative elongation’s/orientation’s degree, length of 

this change and profile (linear, hyperbolic, parabolic, logarithmic, etc.). Based on the developed 

mathematical model the  configuration of the  inhomogeneous mechanical field may be defined which  

provide  the  pre-determined values of  parameters of GOPs’  films. Fairly good conformity between  the  

theoretical calculations and experiment is established. The content of orientation degree – the quantitative  

characteristic of the GOPs  is specified. Uniaxial graded oriented stretching method  is  considered  as a 

scientific and technological  innovation  to produce  of functionally graded  materials on the base of the 

linear polymers and their composites. 
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Based Composites 
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L. Nadareishvili, 

R. Bakuradze,  

N. Topuridze, 
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Polymeric Films. 
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In press 

 

USA, 

APP Academic 

Press, Inc 

 

 

6 

anotaciebi 

1. The mathematical model of formation of the new structural state of the linear polymers - the 

gradually oriented/stretched state (GOS) - is discussed. The model allows to regulate the quantitative 

parameters of the gradually  oriented/stretched polymers  (GOPs). On the possibility of functionally 

graded materials’ (FGMs) creation by graded orientation/stretching method is indicated. 

 2. An algorithm for the formation of gradually oriented/stretched rectangular polymeric films 

withspecified parameters (range of changes in elongation and length) in heterogeneous mechanical 

field is given. It is shown that the elongation of  the films having curvilinear trapezoid form in the 

parallel clamps causes hyperbolic distribution of elongations. 
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moxsenebaTa anotaciebi 

1. The nanocontainers designed based on spiropyran micelles meet the basic requirements for their application 

in medicine: they are proportionate to the principal biological structures: the cell, DNA and proteins; they are 

not toxic and have the ability to change their parameters in a reversible manner depending on the command 

received, i.e. the nanocontainers can be influenced in time and space in a remote manner. 

2. The spiropyran-doped compositions were introduced into the polymer matrix by the improved method of 

microcapsulation developed by us. The optical investigation of the films showed that in the films the same 

correlation we observed as in the compositions. This pointed to the fact that, in the result of microcapsulation of 

the polymer matrix, the composition retained its initial properties.The increase of photosensitivity, along with 

the radical length, is well demonstrated upon information recording in the polymer films. 
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2014 

moxsenebaTa anotaciebi 

    The work describes a new method of creating polymer multifunctional smart nanomaterials based 

on composition consisting of  nemato-chiral  LC, doped with photochromic spiropyrans.Choice as a 

dopant  spiropyran  with long alkyl chain at the nitrogen atom,  increases effective photosensitivity 

compared with the system, containing spiropyran with a short chain. 

 

 

 

 

 

 


