
YHHBEP3HTET Y BEOFPAIY • EJIEKTPOTEXHH'IKH (DAKYJITET 
16y.nesap Kpa.rha Aaerccaltipa 73 • 11000 Georpag • Peny6.runcaCp6uja • 

Ten. 011/324-8464 • cloaKc: 011/324-8681 

BP • 

3AX TEB 
3a AaBame caraacHocTH Ha npegaor Teme goKTopcKe gHcepTaunje 

MonHmo Aa, cxonHo JUL 128. 3axona o BHCOKOM o6pa3oBamy (Ca.rnacHlix PC 6p.76/2005) 
nare carnacHocT Ha npennor TeMe noicTopcxe nHcepTanHje non HacnoBom: 

„AHamaa (hoTorellepaunje H peKom6HHaunje HocHniama HaeaeKTpucama y npoBo orumm 
no.rinmepllma ca npnmeHom Ha tpoTogeTeicTope" icojy je npHjaHllna mp JoBaHa HeTpomih. 
Harma o6nacT: eJleKTpoTemunca 

110,[1A1111 0 KAH,411,,TIA TY: 
I4Me, Hme jeAHor OA pogHTe.Tha H npe3Hme KaHnHnaTa 
Mp JOBAHA (HPEAPAT) HETPOBHTI 
Ha3HB H cenHane cl:laxyaTeTa Ha Kome je creicao BHCOKO o6pa3oBaffie 
KneKTpoTexHimat dlaKyaTeT y Beorpagy 
FonHHa nHnnomnpana: 2003.1-0,11tHHe 

Ha3HB marHcTapcice Te3e KaKaHotkaTa 
„MoEleaoBame 4)0TogeTeKTopa Ha 6a3H HpOBOAHHX noanmepa" 
Ha3HB (1)aicynTeTa Ha 'come je marHcTapcica Te3a oA6parbeHa: 
KrieKTpoTexHipHcH tbaKyaTeT y Beorpagy 
FoAHHa oA6paHe marncTapoce Te3e: 2007.romme 
Ha3HB ctoaKynTeTa Ha 'come je KaHAH,BaT 3aBpumo AoKTopcice cTygHje: / 
OAceic, cmep HnH rpyna:/ 
FOJAHHa 3aBpmenca AOKTOpCKHX cTy,aHja:/ 

06aBeinTaBamo Bac na je HacTaBHo-Harmo Bede EnexTpoTexHHincor 4:oaxynTeTa Ha ceAHHHH 
Qap)KaHoj 29.3.2011.rogHHe pa3moTpHno npe,anoweHy TMY H 3axibriHno Aa  je Tema Hoao6Ha 3a 
H3pagy goicTopcice AHcepTauHje. 

IlpHnor: 
1. HpeAnor TeMe AoKTopcKe gHcepTauHje ca o6pa3noweffiem 
2. AKT HaaJle)KHOT Tem elaicyJneTa o no,ao6HocTH TeMe 3a H3pally ,aoKTopcKe micepargHje 
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Ha ocHoHy LUI.128 3aKoHa o BHCOKOM o6pa3oHamy H 	 H 68 CTaTyTa 
EnexTpoTexHHT-Hcor (1)aKynTeTa y Beorpa,ay, HacTamo-Harmo Bede Ha cegHHHH oA 
29.3.2011.rogHHe, AoHeno je 

OAJIYKY 

0 IIPHXBATAI-bY TEME AOKTOPCKE AHCEPTAIMJE 

HpHxHaTa ce Tema ,LtOKTOpCKe AHcepTauHje H0,4 HaCJIOBOM: „AHaaH3a 
(poToreHepaquje H peKom6HHauHje HocHaalla Haeaek-rpHcama y 11p0B0,11.111M 

HariHmeptima ca HpumeHom Ha 4H)ToAeTewrope" Kojy je HpHjamma Mp JoBaHa 
Ileipomah. 

3a meHTopa je HmeHoHaH Ai) Hemp MaTasysh, HaHpeAHH lipo(1)ecop EJIeKTp0TeXHIPIKOF 

otoaKyriTem YHHHep3HTeTa y Beorpaay. 

EKAH 
=mar (1)aKynTeTa 

()Apar HonoBHh 



HACTABHO-HAYIIHOM BETTY 
EJIEKTPOTEXHIPIKOF DAKYJITETA Y ISEOTPAAY 

Ha 729. cesmom Hacraimo-Harmor Beha Enerrporexmmxor cbaxy.arera y Beorpasy ospwaHoj 
08.03.2011. romme, ospehem4 cmo 3a xmaHoBe KomHcHje 3a oueHy ycnosa H npHxBarabe Teme sorropcxe 
sHcepraitHje mp JoBaHe Beirpowah nos HacnoBom "AHaHH3a toTorenepaguje H pacom6HHaamje Hocnnaua 
Haeneicrpncaa.a y npoHoimum HoamtepHma ca HpHmeHom Ha thoToHereicrope". Haxox nperne,sa so6HjeHor 
maTepHjana, HacTasHo-Harmom Behy Enexrporexliwixor cbaxyarera TIOAHOCHMO caesehm 

143BEIIITAJ 

ilogaoil o icoopogaiy 

• 
JoBaHa HerposHh je poheFia je 18 aBrycTa 1978. roxme y Beorpasy. OCHOBHy mxoJry H rtimHa3Hjy 3aBpmfflia je y 
Beorpasy. EnexrpoTexmimat (baxy.TreT y Beorpasy ynHcana je 1997. romme. )hInnomHpasia je y (1x6pyapy 2003. 
romme Ha CMepy 3a orrroenexrpomocy H Bacepcxy Teximicy ca Hpoceimom oueHom 9,30. Y jyny 2003. rosHHe 
H3a6paHa je y 3Ba1be acHcTeirra-npsmpaBHHica Ha KarespH 3a mmxpoenerrpoHHxy H TexHwocy C4H3HKy 

Eneirrporexmmor 41axy.11Tera y Beorpaay. Mari4crapcm pas nos HaCJIOBOM "Mo.senoBasbe (toroseTerropa Ha 
6a3H nposommx nonHMepa" (meHrop ,sp Hemp Marasym; Harma o6nacT onToenexrpomma) os6pamma je y 
seuem6py 2007. roatme Ha EriewrporexHwixom (1)axynTeTy y Beorpw. YHanpeheHa je y 3BaH,e acHcreirra y jyHy 
2008. rosmie. 

Toicom csoje aocaaamwe xapHjepe JoBaHa fIewomh je 6Haa ayrop 3 pasa y mehyHaposmim tiaconHcHma 
(Ca impact clmicropom), ayrop Has xoayrop 2 pasa y HaitHoHasmHm tiaconHcHma, 4 pasa Ha mehyHaposmtm 
xompepemmjama H 2 pasa Ha somaritim goHcl)epeinmjama: 

[1] J. Petrovie, and P. Matavulj, and L. Pinto, and S. 2ivanovie Selmic. "Field induced singlet exciton 
dissociation and exciton-exciton annihilation in MEH-PPV films studied by photocurrent spectra", Acta 
Physica Polonica A Vol. 116, pp. 595-597 (2009). (ISSN: 0587-4246) [IF 0,433; M23] 

[2] J. P. Petrovik, and P. S. Matavulj, and D. Qi, and S. R. Selmic. "Charge carrier recombination in the 
ITO/PEDOT:PSS/MEH-PPV/A1 photodetector", Chemical Industry Vol. 63, pp. 177-181 (2009). (ISSN: 
0367-598X) [IF 0,117; M23] 

[3] J. PetroviC and Petar Matavulj, and Difei Qi, and David Keith Chambers and S. gelmid. "A Model for 
Current-Voltage Characteristics of ITO/PEDPOT:PSS/MEH-PPV/Al Photodetectors", IEEE Photonic 
Technology Letters, Vol. 20, pp. 348-350 (2008). (ISSN: 1041-1135) [IF 2,173; M21] 

[4] H. IleTpoBai, J. PanyHOBHh H J. IleTposuh. "BeACWIHH OTTIWIICH cHcremH-ripaBan pa3aoja, npojexTosathe 
H npHmeHe", tiaconHc JISA INFO, 6poj 4, crp.117-122, jyn-asrycr, 2002. 

[5] J. HeTpoBHh, B. UBeTKOBHh H JoBaHoBxh. "ExcnepHmeurasHo ospehtisame xoeitHuHjewra s3443y3Hje 
Ha 6a3H sHrwrasme o6pase came", fleTHHInce cBecxe, 1995. (Pas je so6Ho npH3Haibe "honourable 
degree" Ha mehyHapor(Hom raxmwien.y mBasgx (luntrciapa y KpaicoBy.) 

[6] J. Petrovie, and P. Matavulj, and L. Pinto, and S. 2ivanovie. "The interplay of device structure and intrinsic 
polymer photophysics and its effects on the ITO/PEDOT:PSS/MEH-PPV/Al photocurrent spectra", 
Med1NANO3 - 3rd Mediterranean Conference on Nanophotonics, 18-19 October , Belgrade, Serbia, 2010. 
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[7] Leon Rohan Pinto, and Jovana Petrovic, and Petar Matavulj, and David Keith Chambers, and Fauzia 
Khatkhatay, and Sandra Zivanovic Selmic. "Photovoltaic Device Based on Poly(2-methoxy-5-(2'-ethyl-
hexyloxy)-1,4-phenylene vinylene) Polymer", Solar 2009- ASES (American Solar Energy Society) 

National Solar Conference, Buffalo, NY, May 11-16, 2009. 

[8] Leon Rohan Pinto, and Jovana Petrovic, and Petar Matavulj, and David Keith Chambers, and Sandra 
Zivanovic Selmic. "Experimental and Theoretical Investigation of Photosensitive ITO/PEDOT:PSS/ 
MEH-PPV/A1 Detector", 2009 MRS (Materials Research Society) Spring Meeting, Symposium NN 
Active Polymers, San Francisco, CA, April 13-17, 2009. (ISBN: 978-1-60511-163-6) 

[9] J. Pewomb 	 FB03,1041. "gilliaMHIIKe Kapax-reppicrffice InGaAs-InP V-QWR nacepa", Cumno3ujym 

HH4oTex, cexunja (1), Jaxopuna, 24-26 mapTa 2003. 

[10] J. Petrovic, and P. Matavulj, and L. Pinto, and S. gelmie. "Charge generation and recombination in 
ITO/PEDOT:PSS/MEH-PPV/A1 photodiode studied by photocurrent dependence on light intensity", 
36oputoc 53. Kombepenunje ETPAH, pan M05.4, Bpmanka Barba, 15-18. jyna 2009. 

[11] J. Petrovik, and P. Matavulj, and S. gelmid. "Modeling of the photocurrent spectra of the 
ITO/PEDOT:PSS/MEHPPV/A1 photodetectors", 36opma 51. Kombepenuuje ETPAH, pan M04.3, 
Xepuer Honn-Hrano, 4-8. jyna 2007. 

Aonpnuocu o6jann.eini y panoanma [1], [2], [3], [6] H [10] npencTammajy ,ueo OCHOMMX pe3ynTaTa 

ucTpawmaiba Koji,' he 6ffrn H3J10)KCHH y noicTopckoj nucepTauuju xaKnunaTa. OBH )1011pHHOCH 6Hhe Aorryibein4 

pe3ynTanima KOjH nO cana Huey nyEraconam. 

Jortana fleTpointh je riecTaoaana y 5 npojekara MmucTapcma 3a Hapcy H TeXHOJIOHIKH pa3Boj 

Peny6nuke Cp6nje: 

1. "0013oToucke KOMHOHCHTe H cucTemn", (2011-2014); 

2. "liffrerpaium mnan 3a u3rpaniusy enepreTcmit ynTpa-eclumacnor o6jekra amnenoponwmor cranoaatba y3 
rrpumeny TeXHHMKO-TeXHOJIOUHCHX moaaumja H caapemennx EY craunapua 3a nacuany rpantby", (2010-
2011); 

3. "(DoToucke Komytmmumje", (2008-2010); 

4. "HanocTpymype H nauoKomnonewre y 4)1431111K0j enempoinnue, (2006-2008); 

5. "Teopujcka miasma enerrponcxxx H offrwoutx icapawrepncTinca nanocTpyKrypa", (2003-2005). 

Ha ocuoay Aocagaimber pa,ua H ny6n3Konamx narniux pe3ynTaTa Komnenja je Aomna no 3aKrby4oca ,L(a je 

xatinitnaT Joaana fleTpoauh 103aJHRI/HKOBaHa 3a u3pa,ny AoKTopoce aHcepTauHje Ha Hpe,anoweHy TeMy. 
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AHaJIH3a TeMe 

IlpegMeT H UM% HeTpaxamatha 

On ompHha npoBoninix nontarepa [1] H nymmmareurtmx oco6tma jenHe rpyne OBHX maTepHjana [2] 

H3y3eTHo BeJIHKH Hanpenax ocTBapeH je ca craHommrra wrixoBe npHmeHe y monepHoj orrroenewrpommg. go xraHac 
cy pa3BHjeHe H peanH3oBaHe 6pojHe nonmepcxe orrroenewrpoHcxe xomnoHeirre, .TIEg nHone, nacepH, conapHe 

henHje H toToneTewropH xojH no cBojam nep4opMancaMa nocTmxy 'macaque nonynpoBonmmxe HanpaBe. 

IlpenHocTH nonirmepcxe orrmenewrpoinme ornenajy ce y jecbTHHHm H jenHocTaBHHm TexHmcama nponecHpana 

npoBonimx nonHmepa H IbHXOBHM 3HaTHo 60JbHM mexammimm oco6HHaMa. Mehyn4m, HanpeAaK H nocananm,H 

pe3ynTaTH HOCTI4tHyTH y oBoj o6nacTH ociitapeHH cy y HajBehoj mepH 3axBarbyjytm yHanpeherby nposommx H 

011TIIIIKHX cBojcraBa nommepcxax maTepHjana Ha xemHjocom H TeXHOJIOLIIKOM HHBOy Ka0 H 3aXBaJbyjytI14 

OIITHMH3aIIHjH crpyx-rype Hanparta. Krby4H14 enemeHT xojH join }ink HenocTaje, a KOjH 6H omoryhmo noTnyHo 

Hcxopmnheffie noTeHuHjana mix maTepHjana npencTaarba cBeo6yxBaTHo pa3jamibme FmnroBe cperrocl1H3Hrce. 

Y nporrexne .Be Aeuemje CICIOT041143HKa 11p0BO1HHX nonHmepa 6nna je npenmeT HHTeH3HBHHX 

HcTpammaiba [3-9]. Haxo je BeJIHKH Hanop Harnmxa 6H0 ycmepeu Ica oTxpHsarsy H TeopHjocom onrricimaffiy 

4n3wnmx npoueca no KOjHX y OBHM maTepHjarmma LICHIa3H jacHa H cBeo6yxBaTHa CJITIKa join yrtex HHje 
nocTHrHyra. Ca jenHe cTpaHe npoBonHH nonlimepH npencTaarbajy cHcTeme ca BHCOKHM cTeneHom HeypeheHocTH H 

1611X0Ba 40T0411143HKa je H3y3eTHO xomrinexcHa [7]. Ca ;Ipyre cTpaHe pa3H0BpCHOCT OBHX maTepHjana H paaBHMHTH 

yCHOBH xojtima Cy 14CipaNCHBalba BprueHa ,a0BeJIH Cy ;10 MHOIIITBa He3aBucHHx pe3ynTaTa H Tymagerba xoja cy 
me1yco6Ho Heycarnamena [6]. MHora wrbytma mamba Be3aHa 3a npHpony npHmapmax H cexyHnapmix 

tlxyroexarroBaHHx craba, mexamnme %mom reHepauHje, TpaHcnovra H percom6HHaturje ocrana cy HeperaeHa. Y 

why Awber pacBentaBaH,a 1:1)0T041113HKe npoBonHHx normmepa HeorrxonHo je carnenam H cHcTemaTH3oBaTH CBe 

no caja o6jaameHe pe3ynTaTe, y3HMajyhH y o63Hp ycnoBe no xojHma cy no6HjeHH. Comma, cBeyxynHa, cnnica 
Heonxonua je xao nona3Hurre 3a 6ynyha HcipaAumarLa na 6H ce, y IIITO Behoj mepH, o6e36enana H.HxoBa 
jenHo3Ha4mocT H nparnumo TymageHse pe3yrrraTa KOjH 6H nonpHHenH pa3Bojy 014111Te TeopHje npoBonmix 

nwmmepa. Taxohe, neTan,aH npernen 4oTo4m3ince 11p0BOAMIX nonHmepa npeAcrawba ocHoBy 3a aHasm3y 14 

monenoBame nonumepermx onToenexTpoHcxxx Hanpana. 

Pan nonHmepourx (Ixyrone-rewropa 3acHoBaH je Ha y3ajaMHoM nenoBarby ([)H3HKe maTepHjana H cTpyraype 

HanpaBe. ga 6H pan osarmor ype1aja 6H0 011THMH30BaH HeonxonHo je pa3BHTH anermaraH 4)1431414104 monen KOjH 

ypatryHaBa o6e BpcTe yrtmaja. IlocTojehll monenll HeopraHomx choToneTewropa Imo H clwroneTewropa Ha 6a3H 

opraHcimx maTepHjana ca mannm monexynHma 1114Cy y HOTIlyHOCTH npHmerubmm Ha nonHmepcxe xomnoHeme [10]. 

HnaK, OBH mone,Jm mory 6HTH npymaroheHH HMnneMeHTauHjoM ayreHTHEme nonHmepcxe itoTo4m3HKe. KaK0 

(1)H31111KH mexaHH3mH (1)oToreHeparmje TpaHcnovra H pexom6mraunje HocHnana HaenexTpHcaH,a KojH newe y 
OCHOBH nponeca tIoToneTeramje rimy y noTnyHocTH pacBer_rbem4 moBenoBarbe (1)aroneTexopcxe HanpaBe Hma 
nBocTpyxy ynory. TIpBa ynora caCTOjH ce y ymphimarby jacHe ItH3H4me came nopehetbem excnepHmetrranHHx 
pe3ynraTa H TeopHjcxmx npensHhaH.a. Kao Apyro, cOopmHpatbe onroBapajyher monena naje moryhHocT 

onTHmH3armje Kapatcrepmcmica HanpaBe. 

Hcipammarsa y °lumpy oBe nHcepTauHje je itopmHparse cHcTemannosaHor H memaTH3oBaHor 
npernena ItoT4H3Hice nporionmix noimmepa Ha ocHoBy nocTojehe nwreparype. Dpernen he npxxa3HBaTH cBa 
moryha npHmapHo cboToexcHToBaHa crarba, mexamnme HacTajaffia Hochnaua HaeneKTpHcawa, Kao H aHankny 

yTHHaja cnon.arnif.Hx Benwnma, HHTeH3HTeTa H TanacHe nymme ynanHe crieTnocTH, enerrpwmor non:a H 

TemnepaType Ha npouec cfloToreneparmje HaenocrpHcamix HocHnaua. Taxohe, nporrecH Tpaticnorra H 

percom6HHatmje HocHnana HaenewrpHcalba 6Hhe o6yxBahemf nperne1OM. OsaxaB npernen 6Hhe HcxopHtuheH 3a 
neTansHy aHanH3y H monenoBame ITO/PEDOT:PSS/MEH-PPV/AI (ParoneTewropa. Cnewrap stoTocTpyje oBor 
4)oTonerexTopa 6Hhe H3mepeH 3a HanpaBe ca TpH pa3mmure ne6AHHe nonHmepcxor MEH-PPV (1)Hirma, y 
mHpoxom oncery HanoHa nonapH3aunje, Imo H 3a pa3sm4urre mrreH3HTeTe ynanue cBeTnocm. Ynopehrmalbem 
cHmynHpaHor cnewrpa cboTocTpyje ca excnepHmeHranHo A06Hjemm pe3ynramma moryhe je crehil yBita y 
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(I)aro4)H3Hxy npmmemeHor nonmmepa. Pa3sHjeHH monen 611he ynoTpe6meH 3a onTHmH3auHjy pa3maTpame 
clmyroneTetcropcxe Hanpase. IlocrynaK monenoBawa Kojm he 6HTH npinca3aH y patty je yniffsep3anaH H mowe ce 
npmmeturnt Ha 6Hno Kojy nal -114wpm tpoToBorrraimmy HanpaBy, conapHy heamjy Ham tpoToneTerrop. 

[I] A. J. Heeger. "Semiconducting and metallic polymers: The fourth generation of polymeric materials", 
J. Phys. Chem. B 105, 8475-8491 (2001). 

[2] J. H. Burroughes, and D. D. C. Bradley, and A. R. Brown, and R. N. Marks, and K. Mackay, and R. H. 
Friend, and P. L. Burns, and A. B. Holmes. "Light-emitting diodes based on conjugated polymers", 
Nature 347, 539-541 (1990). 

[3] U. Lemmer, and S. Karg, and M. Scheidler, and M. Deussen, and W. Rieb, and B. Cleve, and P. 
Thomas, and H. Bassler, and M. Schwoerer, and E. 0. Gobel. "Dynamics of photoexcitations in 
electric fields in polyp-phenylenevinylene) diodes", Synth. Met. 67, 169-172 (1994). 

[4] L. J. Rothberg, and M. Yan, and F. Papadimitrakopoulos, and M. E. Galvin, and E. W. Kwock, and T. 
M. Miller. "Photophysics of phenylenevinylene polymers", Synth. Met. 80, 41-58 (1996). 

[5] G. J. Denton, and N. Tessler, and M. A. Stevens, and R. H. Friend. "Optical response of conjugated 
polymers excited at high intensity", Synth. Met. 102, 1008-1009 (1999). 

[6] B. Kraabel, and V. I. Klimov, and R. Kohlman, and S. Xu, and H-L. Wang, and D. W. McBranch. 
"Unified picture of the photoexcitations in phenylene-based conjugated polymers: Universal spectral 
and dynamical features in subpicosecond transient absorption", Phys. Rev. B 61, 8501-8515 (2000). 

[7] C. Gadermaier and G. Lanzani. "Photophysics of conjugated polymers: the contribution of ultrafast 
spectroscopy", J. Phys.: Condens. Matter 14, 9785-9802 (2002). 

[8] L. F. Santos, and R. F. Bianchi, and R. M. Faria, and S. Mergulhao. "Photogenerated carrier profile 
determination in polymeric light-emitting diodes by steady-state and transient photocurrent 
measurements", Materials Science and Engineering B 135, 103-107 (2006). 

[9] J. Day, and S. Subramanian, and J. E. Anthony, and Z. Lu, and R. J. Twieg, and 0. Ostroverkhova. 
"Photoconductivity in organic thin films: From picoseconds to seconds after excitation", J. Appl. Phys. 

103, 123715 (2008). 
[10] M. G. Harrison, and J. Gruner, and G. C. W. Spencer. "Analysis of the photocurrent action spectra of 

MEH-PPV polymer photodiodes", Phys. Rev. B 55, 7831-7849 (1997). 

Iloaa3He xunoTe3e 

}Cana je peg 0 (1)0T0411431111H npoBontifix nontimepa, CTaHOBHUITa peHomHpammx Har1HHKa, 3acTpubeHa y 

affreparypH, cy mmoro6pojHa H Rourposep3ma. AHaBH3OM nocTojehmx pe3ynTaTa HcTpamanBakba HHje moryhe 4ohH 

40 onromopa, Koje 0,71 npennoweHmx CraHOBHILITa je Hcnpammo H y Kojoj mepH. OCHOBHa ripeTnocramca oBor paBa 

cacroji4 ce y ycBajaiby CBHX nocrojehm craHoBiturra Kao noTetutHjanHo Ba)KehHx rum owebemm ycnomma. Ha 

oBaj HaITHH 4:lopmHpa ce Hajtumpa moryha CBHKa ItOTO()H3HKe lip0BO4HHX nonHmepa y oKBHpy Koje je HeonxonHo 

Talmo gecinumcant ycnoBe noB KojHMa cy oApebefu4 pe3yffraTH 4o6HjeHH H orpaxwarrit Balloiocr 3fflubriaxa ma 

4aTe ycnose. LJa 6H oBaKBa cHcremaTH3aumja morna 6HTH cnpotteneHa mopajy ce netimmHcaTH ramie Benwunte on 
Kojmx nonHmepcKa (1)ifro4)m3HKa 3aBHCH. FlpernocTaBsbem4 cRyn yrimajmix Be.B1004Ha y oKBHpy oBora palm 
o6yxBaTa: moptponorHjy maTepHjana (napameTpH npouecmpatba nonmmepcKor (putma: H36op pacrBapatta, 
KoHneHrrpauttja nammepa, 6p3mna spincoating-a), npmmemeHo enetcrpHimo narbe, HHTe14314TeT H ranacHy nplunty 

ynanHe cBeTnocrm H TeMnepaTypy. HajBeha nawka &the nocaeheHa npouecy (PoToreHepanHje HocHaana 

Haenewrpticama. 
3axBa_rbyjyhH H3y3eTHO cnO)KeHOj crpywrypti cammx maTepHjana TeopHjcKH mo,aeati HanpaBa, HOFOTOBO 

(1)oro4eTeKropa, Hitcy 6pojHH y nwrepaTypH. npHRHKOM mo,BenoBalba noniamepcKor (poro4eTeicropa 
npeTnocTawbemo je )1a ce mo)ce npHmeHHTH KnacHman 4pwirr-4wby3moint monen y3 ypagyHaBall,e xapatcrepHcffma 
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nonHmepa Kpo3 reHepanHoHe H peKom6HHanHoHe mnaHose y oprottopajytmm jepHammama Rao 14 Kp03 ycBojeHH 

mopen TpaHcnopTa cDoToreHepticamix crarta. 
llocrojehH moperm nonHarepcKnx 4wropeTeKTopa pocTynHir y nwrepaTypH, yrnaBHom, cy 6a3Hpatur Ha 

npeTnocramn4 pa ce itoTocTpyja rtlopmHpa HCK.Tbr114B0 OA HocJuana HaeneKTplicatka HaCTB.T1HX pHcorrHjanHjom 

CHHTHeTHHX eKCHTOHa Ha enexTponama. Mogen (PoToperewropa KOjH he 614m pa3BHjeH y oKBHpy oaora papa 

ymmahe y 06314p KaKo eKCHTOHCKH TKO H 11011apOHCKH ponprrHoc 4roTocTpyjr4. IlpeTnocTarubeHo je pa cy y 

normmepcKom cfnumy, spno 6p3o HaKOH (PoToeKcHrarrHje, npHcyTHH H HeyrpanHH CHHTHeTH14 eKCHTOHI4 H 

Haenocrpmcam nonaporm, Kao H pa osa ,/rBa THna (l)oToeKcHTarrHja parbe He HHTeparyjy mebyco6Ho. EKCHTOHCKa H 

nonapoHcKa KOMHOHeHTB 4oTocTpyje 6Hhe pamyHaTe npHmeHom He3asHortrx mopena, eKCHTOHCKOT H nonapoHcKor, 

pecnewrithHo. 

Y °lumpy eKCHTOHCKOF MoAella npeTnocTaBrbeHo je pa ce clurroreHepanHja cHHrnenurx occuroHa 

ocTBapyje pripeKTHo ancopnuojom 4DoTaxa ,110B0M110 BeJIHKe eHeprirje. Taxoije, cmaTpamo pa je peKOM6HHaUHja 

CHHTIleTHI4X eKcwroHa nHHeapHa. 

Kop Hajseher 6poja nonvarepocxx maTepHjana Illy11.11,14HCKH nonapomr cy Behl4HCICH HOCHOHH. H3 TOT 

pa3nora, nonapoHcKH mopen KojH he 614TH pa3BHjeH y OBOM papy opHocahe ce, ynpaBo, Ha myrumurcKe nomapoHe. 

Mopes' he 6wni 6a3HpaH Ha npernocraBurr pa ce rboToreHepansja nonapoHa opsirja Kpo3 cen/HpapHe npouece, 

pHcouxjauBjy "BpyhHx" eKcirroHa, eKCHT0H-eKCHTOH arourrinauHjy H wcouHjauHjy "xnapHilx" excuroHa flop 

pejcmom enerapwnror non,a. Poole-Frenkel-os mope.n TpaHcnorra myrubmwrcux nonapoHa 6Hhe ycBojeH. BHhe 

pa3maTpaHa Asa THna percom6HHanHje Illy11.11,HHCKHX nonapoHa, rumeapaH H KBappaTHR. KmappaTtur THII 

peKom6HHa1[Hje npeTnocrasma 6HmoneKynapHy peKom6HHauHjy Langevine -osor THna. 

Harme meToae acipammaiba 

llona3ehH op TeopHjocux ca3Harba H3 o6nacrH 4roTo41H3HKe nposormHx nonHmepa 6Hhe pa3BHjeH mopen 

nonumepcKor 4:urropeTercropa. CseyrcynaH Teopi4jciai 01114C dwropeTerropa 6Hhe ocTsapeH mopenosarbem 

eKCHTOHCKOT H nonapoHcKor ponpHHoca riloTocTpyjH. EKCHTOHCKH Mogen ce 6a3Hpa Ha pewaBaH,y cTarrHoHapHe 

jepHopHmeH3HoHanHe jepHam0He KOHTHHyHTeTa H pHrby3HoHe jepHamme 3a CHHFIleTHe eKcwroHe. lionapoHcKH 

mopen o6yxBara cranHoHapHy jepHoratmeH3HoHanHy jepHammy KorrrimprreTa H ,11pwir-,rutly3moily jepHammry 3a 

wyrubHHcKe nonapoHe. CHcrem nonapoHcKtrx jepHammHa ce peruaBa 3a cnymaj ntmeapHe H KsappaTHe 

peKom6HHalmje EllyrUbHHCKHX nonapoHa. AHBJIHTHHKO pallet-be je moryhe 3a eKCHTOHCKy KOMHOHellTy 43ffrocTpyje, 

Kao H 3a nonapoHocy KomnoHemy Karla je npeTnocTaBaseH nmeapaH peKom6HHawroHH mexamnam. Y cnymajy 

KsappaTHe pexom6HHaturje ILlyllAHHCKI1X nonapoHa, cricTem jepHamHHa HOCTaje HentmeapaH H 3arresa Hymepipixo 

peuraBame KopHruhemem meTope KoHamHruc pa3ninca H 113yrHose meTope 3a cHcrem HenHHeapHllx anre6apcKnx 

j epHamira. 
KapawrepH3anHja HanpaBa 6Hhe H3BpureHa cHirmarbem cneKTpa rboTocTpyje y umpoKom oncery HanoHa 

nonapH3anHje H npri pa3.TIHMIITHM HHTell3HTeTHMB ynapHe CBeTHOCTH. Kao H3B0p ce KOpHCTH moHoxpomaTop Koji! 

paje cserrnocr y BH,L1MHBOM peny cneKrpa H HMB moryhHocT noperuasma TarlacHe ppruffle. 

HHTeH3HTeT ynapHe CBeTHOCTH moryhe je merbaTH npirmeHom OHTHMKHX otturrapa. 

HpeTX0):1H0 011HCBH TeopHjCKH mopen nonrimepcKor oticrropeTeKTopa 6Hhe npirmerbeH Ha 

ITO/PEDOT:PSS/MEH-PPV/AI Hanpase. rIopebewem cnercrapa clxyrocTpyje po6Hjetifix npopamyHom ca 

H3meper4m cnercrpHma, 3a pa3nirmtrre HanoHe nonapH3awrje, HHTeH3HTeire ynapHe cBeTnocTH H pe6nAme 

nonHmepcKor clarnma, moxce ce cram Ao6ap ysHp y pap HanpaBe. HapameTpH mopena, yKrbymyjyhH napameTpe 

HanpaBe Kao H napameTpe KojH xaparrrepruny MEH-PPV nonirmep, 6Hhe sapHpaHH y Homy nocTroarba Haj6orber 

moryher noKnanama TeopHje H excnepHmema. Ha oBaj HamHH 6Hhe H3BprueHa Koperanija nona3Hor mopena H 

npoBepa nomenurx npeTnocramur. 
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Ow'outman Harlin! goripnnoc 

Ha OCHOBy HcupnHe aHanH3e 410T04/H3HKe Hp0B0,14H14X nonHmepa H eKcnepHmeHTanHor H TeopHjcKor 
Hcrpasumaiba ITO/PEDOT:PSS/MEH-PPV/AI cboTonereKropa otieKyjy ce cnenehm pe3ynTaTH: 

1. CBeo6yxBaTaH H memaTH3oBaH npernen npoueca (boToreHepauuje H peKom6HHanHje Hocmana 

HaenempHcalba y npoBonHHm nonHmepHma; 
2. Mogen noaHmepcKor cl)uronereKropa; 
3. AHantriwnca 3aBHcHocTH KBaHTHe e4rnKacHocTM dxyroreHepaugje nonapona on eneKrpHinfor noma; 
4. AHaThI4TWIKa 3aBHCHOCT KBaHTHe ec10KacHocTH (boToreHepanHje nonapoHa on ne6n,HHe nonHmepcKor 

(1)Hnma. 

)a 6H ce 1113H6J114)KHJIH LICHOBHTOM TeopHjcKom o6jaumetby 1:1)H3HKe nposonmax nonHmepa HeonxonHo je 
car.nenaTH cBe no calla o6jaarkeHe pe3ynTaTe H Tymaliewa Be3aHe 3a oBy o6nacT. CHcremaTH3oBaH H memaTH3oBaH 
npernen KOjH he 6HTH nar y oKBHpy osor papa npencTaBma jaKo 6HTaH nonpHHoc HcrpaxcHBaisKom pally 
ycmepeHom Ka pamojy aneKBaTHor TeopHjmor monena npoBonHllx nonumepa. Ca )1pyre crpaHe oBaKaB npernen 
npecraarba nona3Hy 'mint 3a monenosame (1)0TOBORTUI4HFIX nontimepcmx HanpaBa. 

36or pa3HospcHocTH nonumepcm4x maTepHjana imje moryhe pa3B14114 yHHsep3anaH monen nonHmepcKe 
cpoToneTeKTopcKe Hanpase. MehyTHm, y °lumpy osor palm 6Hhe npennoweH monen nonHmepcKor (PoToncreKTopa 
KojH y ce6H canp)KH OHO IIITO je 3ajenHarmo 3a BehHHy npoBonHHK nonHmepa H nocrojehnx nonumepcKnx 
(tooTonerewropa. IlocTynaK mo,aenoaakba KomcpeTHe Hanpase 6a3HpaH Ha npHmeHH memaTH3oaaHor npernena 
(110T4H3HKe npoBonHHx nonnmepa H pa3sHjeHor monena 6Hhe npliKa3aH Ha npHmepy ITO/PEDOT:PSS/MEH-
PPV/A1 4:1ffroneTeKropa. Cniplax nocrynan moxce 6HT14 npHmelbeH 3a monenoBame 6Hno icor nonHmepcKor 
cl)oToneTerropa H Kao Tams Hma onium 3Hatlaj. 

rIopehemem mcnepHmeHranHux pe3ynTaTa ca pe3ynTamma Koje npenaHha npennosceHH monen 
cDcyro,aeTeKropa, 6Hhe H3HpuieHa alianH3a 3aBHCHOCTH KBaHTHe eflIHKaCHOCTH (poToreHepagHje nonapona on 
enexTpatfflor noma H ne6n,HHe nonmmepcKor MEH-PPV 4114nma. Ha ocHoBy nomeHyTe aHainne 6Hhe npennoweHa 
onTHmH3aullja ITO/PEDOT:PSS/MEH-PPV/A1 cDoToneTeKTopa Koja, TaKohe, npencTaarba nonpHHoc pup. 

Haan nerpammana H crpyKrypa papa 

TInaH Hcrpawmatha npennoweHe noKropcxe nHcepTanHje canp)KH cnenehe aKTHBHocTH: 

• Temen,aH npernen nocrojehe nwrepaType y o6nacTH (PoTo4)H3HKe npoBonmx nonnmepa. Cymmpaite 14 

cHcremaTH3anHja o6jaarbeHnx pe3ynTaTa ca axueurom Ha npouece cboToreHepauHje H peKom6HHanHje 
HocImam HaeneKrpHcatha. 

• Pa3sHjaibe monena nonHmepcKor oToncreKropa nona3ehH on monena KnacHtimix (PoToneTeKTopa H 

(13oTonereicropa Ha 6a3H opraHcmax maTepHjana ca manHm moneKyamma y3 Kopmsheffie crettemx 3Hatha H 

ysHna y OT04114311Ky TIp0B0,1H1HX nonmmepa. 
• (13a6pHKanHja ITO/PEDOT:PSS/MEH-PPV/A1 (PoToneTeicropa. Mepeme cneKipa (PoTocrpyje y umpoKom 

oncery HanoHa nonapH3aufflje, npH pa3J1111 1414THM HHTeH3HTeTHMa ynange CBeTJIOCTH H 3a HanpaBe ca -rpm 
pa3nn4Hre ne6mHHe MEH-PPV 4n4nma. 

• MonenoBawe cneKTpa cparocrpyje ITO/PEDOT:PSS/MEH-PPV/A1 HanpaBa npHmeHom pa3BHjeHor 
monena nonHmepcKor cboToneTerropa. 

• llopeheme excnepHmefframmx H TeopHjcKHx pe3yJrraTa, aHarnna oncrynaH,a, KopeKmja H yHanpebeH,e 
monena Kano 6H ce ocTBapHno UJTO 6whe nolcmanalbe. FIoce6Ha nasuba 6Hhe nocseheHa 3aBHCHOCTH 

KBaHTHe ecIllwacHocTH npoueca cboToreHepauuje nonapona on ripHmeweHor enerrpHinior mama H 

ne6n,HHe nonHmepcKor (1)Hnma Hanpase. 
• OnTHmH3anHja ITO/PEDOT:PSS/MEH-PPV/A1 (1)oToneTeKTopa Ha ocHoBy pa3aHjenor monena. 
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• 

anyHosHh, peu. npoot. up J 

MllnaH MAW pea. npo 

goKTopcKa uHcepTauHja he 6HTH opraHH3osaHa Ha cneuehH HamHH. HatcoH onurrer yaoua, y olautpy npsor 
nornassba &the naT oncewaH nperneu pe3ysrraTa HcTpancHsawa y o6nacTH 43oTo4u13Hice nposoututx nonHmepa. Ha 
OCHOBy nperneua 6Hhe cl)opmHpaH cHcTemaTH3osaH H tuemaTH3osaH npHKa3 (1)0TOItH3HICe OBHX maTepHjana. )pyro 
nornasme 6Hhe nocseheHo pa3sojy nonHmepcmx (PoToueTerropa Kpo3 yHanpeeti.e nonHmepcinix maTepHjana 
KojH ce y u,Hma KopHcTe, onTHmH3auHjy crpylaype Hanpasa H uo caua ocTsapeHe pe3ynTaTe y o6nacTH 
mouenosatba OBHX KomnoHeHTH. Mouen nonumepcKor cPoToueTeKropa cloopmHpaH y OBOM patty 6Hhe Hano)KeH y 

TpeheM nornasn.y. OCHOBHH nouatut Be3aHH 3a (toa6pHKauHjy ITO/PEDOT:PSS/MEH-PPV/AI 4:KyroueTewropa H 

H,Hxosy KapaKrepH3auHjy Kpo3 insputeHa mepema cneKTpa clurrocTpyje 6Hhe H3Hecemt y nornassby meTHpH. Y 
oKsHpy neTor 110tRaBJba pamatjeHH mouen irlosnamepcKor tis3ToueTeKTopa 6Hhe ripHmeibex Ha 
ITO/PEDOT:PSS/MEH-PPV/A1 Hanpasy. Ao6HjeHH pe3yrrraTH 6Hhe ynopebeHn ca excnepHmeffrom H y TOM 

cseTny aHaT114311paHH H AVICICyTOBaH14. 3aiubynHa pa3maTpatba 6Hhe HanonceHa y inecTom nornassby. 

3anarbynan n npegnor 

Ha ocHosy HanonceHor, KomktcHja cmaTpa pa KaHuituaT Mp JosaHa HeTposnh Henythasa cse 4)opmanHe H 

cytuTHHcKe ycnose 3a npHcrynathe H3pa,as uorropcKe uHcepTauHje, Kw H ua je npepuoweHa Tema Harm() 
awryenHa y o6nacTH onToeneKrpoince. Grora, npexiancemo Behy „na Kaununaly ouo6pH H3pany uoKropcKe 
uHcepTauHje no paumm Hacnosom "AHanH3a 4)oToreHepauHje H peKom6HHauHje HocHnaua HaeneKrpHcama y 
nposouoHm nonHmepHma ca npHmeHom Ha tboToueTeKTope" H pyKoBoucrwm meirropa „tip IleTpa MaTasyn,a, 
saHpeuHor npo(becopa. 

(7A  up„,,A „ IleTap aTasyn,, BaH 

Sandra i024(ivie, 

up Catukpa )1CHBaHOBHh, saHp. npocj:). 
Louisiana Tech University, Ruston, USA 
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