YHuusepsurer y beorpany
Enextporexuuuku daxynrer

HACTABHO-HAYYHOM BERY

Ipeamer: Pegepar o ypalenoj nokropekoj ancepraumju kanauaara mp Tatjane I Keua

Oanykom HacrasHo-Hayunor Beha Enexrporexnumuxor dakynrera y beorpagy 6p. 899/3 on
29.03.2016. rommne, mMeHoBaHM ©MO 3a uiaHoe Komucnmje 3a mperinen, oueHy M onabpaHy
AOKTOpCKe AucepTaumje kanauaata mp Tatjane Keua mop HacnoBom

s»VloaenoBame 1 AH3ajH ONTHYKHX PE30HATOPA

Yy HHTEIPHUCAHO] CHAHIHjYMCKO] TEXHOMOIHjH*

[Tocne mpernepa pocrabibene mucepraumje M Apyrux nparehux MaTepujaia W pasroBopa ca
kanauaarom, Komucuja je caunnuna cnenehu

PEGEPAT

1. YBOJI

1.1. XpoHosioruja oao6GpaBama 1 u3pane aucepranmie

Kanauparkuwa Tatjana Keuwa je crexna 3pame maructpa enexTpoTexuke y jymy 1996.
roauue Ha EnexrporexHuukom dakynrety y Beorpagy u3 yxe nayune o6nacti OnToenexTpoHmKa
1 JlacepcKa TeXHUKA.

Kananparknmwa je npujabuna Temy 3a uspagy JOKTOPCKE AMCEPTALM]E MMOJ HACIOBOM
»MOJie/IoBabe 1 AM3ajH ONITHYKKMX PE30HATOPA Y MHTErPUCAHO] CHITMIIM]YMCKO)] TEXHONOTHjU Ha
Enexrporexnuukom axynrery 27.06.2012. roaune. HacrasHo-Hayuno sehie je Ha cemHMLM
onpxanoj 03.07.2012. roaune umeHoeano Komucnjy 3a OUEHY yClIOBA W [IPHXBATAHE TEME
AOKTOpCKe Aucepraumje y cactaBy: ap Iletap Marasyb (MeHTop, BaHpemHH mpodecop,
Yuusepsuter y beorpamy — Enexrpotexuuunm daxynrer), ap Iopan Mawanosuh (Lecturer,
University of Southampton — Faculty of Physical and Applied Sciences, UK), ap Josan PanyHosuh
(penoBHu npodpecop, Yuusepsurer y beorpagy — Enextpotexnuun dakyirer), ap Hejan I'so3auh
(penosuyn npodecop, Yuusepsurer y Beorpany — Enexrporexuutin daxynter) n np Josan Enazap
(Banpeanu npodecop, Yuusepsurer y Beorpagy — EjekrporexHuum dakynrer). M3sBemraj
Komucuje 3a oueny ycnosa u npuxeararme TeMe JOKTOpCKe AMCepTaLje HacTaBHo-HayuHo Befie je
TpHXBATHIO HA CeAHMUM oApKkaHOj 23.10.2012. roanne. Behe HayuyHux o6nacTi TeXHHYKMX HayKa
YHuBepsureta y beorpamy nano je carnacHoCT Ha Mpeaior TeMe JOKTOpCKE AuMcepTaluje
24.12.2012. roaune (6poj opnyke 06-21061/22-12).

Kanpunarknma je npemana goxropeky mucepraumjy 10.03.2016. roamme. Ha cemuuum
oapxkaoj 15.03.2016. ronune Komucuja 3a cryauje Tpeher cremeHa NOTBPANNA j€ UCTIYHEHOCT
ycnosa u noanena npepnor HacraBho-nayunom Behy Enextporexuuukor ¢akynteta 3a




dopmupame Komucuje 3a mpernes, oueHy W ombpaHy JOKTOpcke auceprauuje. Ha cemmuum
HacrasHo-nayunor peha Enexrporexuuukor dakynrera y beorpany, oapxanoj 22.03.2016. rogune
MMEHOBAHA je KOMHCH]ja 3a Tpervie/i, OLeHy 1 0AGpaHy LOKTOPCKe AMCEPTALHje KAHAUAATKHIE MpP
Tatjane Keua nox nacnmosom ,MogenoBame ¥ Au3ajH ONTHYKMX PE3OHATOPA Y HHTErPHCAHO]
CHITMLIM] yMCKOj TEXHOMOTHjU (oyTyKa Gp. 899/3). UnaHoBn Komucuje cy:
- fip Ilerap MaraBy b, pefosHu nipodecop
(mMenTop, Yuusepsuret y beorpagy — Enexrporexuuun dakynrer),
- ap Jlejan I'Bo3muh, pegosHu npodecop
(Yunpepsutet y beorpany — Enexrpotexuuuu dakyrer),
- ap I'opan Mamanosuh, Reader
(University of Southampton — Faculty of Physical and Applied Sciences),
- ip Josan Paxynosuh, penoBru npodecop y neHsuju
(Ynusepsuter y beorpany — Enextporexuuun daky.irer),
- ap Josan liseruh, penosnu npodecop
(Ynupepauter y beorpany — Enexrporexuuuu daxyrer).

1.2. Hayuna obnact gucepranuje

Hokropeka nuceprauuja mp TatjaHe Keua mpunaja HayuHoj o6nactn Texnuuke Hayke —
€ICKTPOTEXHHKa, yXKa HayuHa o6acT @U3MUKa eeKTPOHHKA — CUITMLIMjyMCKa (hOTOHHMKA, 32 KOjy je
Matuuan EnexTpoTexHuyku daxynrer.

Hucepraumja je paiena noa MeHTopcTBOoM peoBHOT npodecopa ap [letpa Martasyspa, Koju
MCITYH-aBa 3aKOHCKE ycsoBe 3a MeHTopa. Jlp Iletap MataBysb ce 6aBM Hay4uHUM PaioM Y HABENEHO]
YKOj Hay4HOj obnacTu (u3MuKe €NEeKTPOHMKE W3 Koje mma objapbeH Behum Gpoj pamoma y
MCTaKHY TMM MeljyHapoIHHM yaconucuMa.

1.3. buorpadcxy nogauy 0 KAaHAWIATY

Tatjana II. Keua je pohena y CapajeBy 1967. roamne. OcHOBHY U cpefmy LIKOMY je
sappiinna y beorpamy. Enakrporexnnuku daxynrer y Beorpamy je ynucana 1986. romuHe a
Aunnomupana 1991. ronune na oacexy TexHnuka Gpusika u cMepy EneKTpoTeXHHUKM MaTepHjai.
AuroMekn paj je 6o uz obnactu poroakycruke. [locTanniomeke cTyuje Ha HCTOM (BaKyITETy
je ynucana 1993. ronuue a Maructapcku paj Moz HasusoM ,McTpakuBame pacejarma Nacepckor
3pauera Ha BHLLIEC/IOJHUM UMIMHAPUMA™ M3 00/1aCTH JIacepeke TeXHUKE TOJl PYKOBOACTBOM Mpod.
Ap Josana Enasapa, onbpanuia je 1996. roaune.

[locne punnommpama je kpatko paguna y Uncruryry ,,Muxajno Ilynun® y Beorpamy, a
3aTHM XOHOpPapHO y 3apyixeHum nabopatopujama Llentpa 3a myntuancumniunapue cryauje. Kao
CTPYy4HM capaaHMK Ha Enexrporexuuuxom ¢akynrety y Beorpany je pamuna oz 1993. no 1995.
ropuHe. Hakon Tora 3anomubapa ce Kao HAacTaBHUK Y BHCOKO] LIKONM CTPYKOBHHX CTyAMja 3a
uH(OpPMALMOHE M KOMYHHUKALMOHe TexHosnoruje (Taga Buma IITT mkona), rae u caja pamu. Y
M0CA/IaLIIbo) Kapujepy je Guila aHraxoBaHa y HACTABH Ha MPEJMETUMA U3 BHILE eNIeKTPOTEXHHUKUX
ofnacti Koja yKbydyjy OMINTY €NEKTPOTEXHHKY, MEpeHa y eNeKTPOTEXHMLUM M pauyHapCKy
TEXHHKY.

Tarajana Keua je ayrop unm koayrop |1 HayyHHX panoBa, ofi KOjux cy 2 ofjaBibeHa y
MehyHaposHuM waconucuma ca impact dakTopom (7 HayYHMX pajioBa je M3 OGNAcTH ZOKTOPCKE
aucepraumje). AyTop je Buine yubeHMKa, NMpupydHMKa M 30MpKM 337aTaka Koje ce KOpUCTe Yy
HAcTaBU. 3aBpiunia je Kypcese ,,Intermediate approved installer for LANscape solutions - copper*
u ,Intermediate approved installer for LANscape solutions - fiber optics®, y kommanuju Corning
Cable Systems, Germany Neustadt y Hemauxoj.




2. OIINC TUCEPTAIAJE

2.1, Cajnpixaj nuceprauuije

Hoxropcka auceprauunja mp Tatjane Keua cagpiku HacjloBHy CTpaHy M KpaTak pe3uMe Ha
CPICKOM M CHIJIECKOM je3UKy, CTpany ca MHQOpMalMjaMa O MEHTOPY M 4IAHOBMMA KOMHCHjE 3a
nperiies, oueHy ¥ oabpaHy, caapiaj, McTy ciuka u tabesa, cnucak ckpaheHuLIa U 03Haka, ocaM
TIOr/IaB/ba, CIOMCAaK KOpUIIheHe JMTepaType, Npuiore, Guorpadujy, usjaBy o ayTopcTBy, M3jaBy O
MCTOBETHOCTH LUTaMITAHE U EJICKTPOHCKE BEP3Hje AUCEPTalIMje U U3jaBy o Kopuinherby.

Hacnosn nornaemsa cy 1. YBog, 2. OcHoBe mpocThparma CBETIIOCTH Y HMHTETPHCAHOM
TanacoBony, 3. Onruuku pesonartop, 4. Ilpernen pesynrara us snureparype, 5. Mogenopame
ONTHYKOT pe3oHaTopa, 6. ExcrniepumenTainnu pesynrary, 7. Moaudukaimja TeopujecKor Moaena u §.
3akspyyak. Ilpunosyn ykibyuyjy KOZOBE M3 MPOrpaMCKOr MakeTa KOpHIDNEHOr y cuUMYyJialljjama.
Huceprauyja je nanmmcana Ha 120 crpaHa MaTHHMYHOL TeKcTa, caapxu 51 wiycrpauujy, jeamy
Tabesy 1 67 6ubnuorpadekux pedepenun.

2.2. Kpatak npukas noje/iItHayHuX Noriagrsba

[IpBo, yBOAHO MOT/IaB/kE ONUCYj€ TPEHYTHHU MOJI0XKA] ¥ TEHACHLM]E IIPUMEHE UHTETPUCAHUX
ONTHYKUX KOMITOHCHATA Y CaBPEMEHMM TEJIEKOMYHMKallMjama. Y IIMPOKOM CHEKTpy MaTepujaja
KOjH c€ KOPHCTE y MHTErpHCAHUM ONTHYKHM CTPYKTYpama M3/1Baja CHIMLUjyMCKe 300T BHXOBHX
pusnukux n Texnonomkux nepdopmarcu. [laje KpaTak ONMC BapUjeTETa KOMIIOHEHATA Koje ce
Mory (pabpuKoBaTH y CHITHLIMjYMCKO] TEXHOJOIHjH M NMOCceGHO ONTHYUKOT pe3oHaTopa KojHu je of
uHTepeca y oBoM paay. Takohe ykparko ynosHaje ca OCHOBHUM (DMU3MYKMM NpOLECMMA KOjH C€
norahajy OpUINKOM NMPOCTHPAEA CBETIOCTH Y ONITHYKOM PE3OHATOPY, MOJENUMA KOjU ra ONHUCYjy U
LUUJbEBMMA OBE JMCEpTalIHje.

Hpyro nornap/be, NOAE/LEHO HA TPU NOTIOIIABIBA, [@j€ MPErjie] HEONXOAHHX TEOPHJCKHUX
OCHOBA 32 pasyMeBame NocTojehux Mojena Koju ONHCYjy MPOCTUPAabe CBETIOCTH Y pe30HaTOpUMA
1 BUXO0BE KacHuje MoauduKanyje. Y NpBOM je AaT OCBPT Ha TalacHy jeHAYMHY M FEHO PELIECHE Y
(usnukuM ycnoBuma on MHTepeca 3a paj pesoHartopa. Jpyro MOTNOMIAB/LE OMUCYje OCHOBHE
ONTHYKE 3aKOHE KOjH Cy OJL UHTepeca MPUIMKOM TPOCTHPama CBETJIOCTH KpO3 TajiacoBoj M Tpehe
/1aj€ HEOTXO/IHE YCIIOBE 32 KOHKPETHO MPOCTHPAIbE Y ONTHIKOM PE3OHATOPY.

Tpehe nornassbe, NoJe/bEHO Ha MET MOTIOTIABIBA, ASTAHHO OMKUCYjE ONTHYKH PE3OHATOP U
Jjenan ox mocrojehux monena npocrupamwa (CMT — Cuopled Mode Theory, Teopuja criperHyTHX
MOJI0BA, MPBO MOTIOMIAB/EE) HA KOME ce 0a3upajy CUMY/NalMOHHU pas3yJITaTH y OBOj JAMCEPTALM|H U
33 KOjU je mpeanoxeHa Moaudukaunja. HajsakHuju Qu3MuKn mpoueck NMpUIMKOM NPOCTHPAH:A
CBETJIOCTH y ONTUYKOM pPE3OHATOPY, CIPE3arbe Y AUPEKLHOHOM CIPEXKHUKY M TpOMEHa
NMONapH3aLMOHOT CTakba Cy JEeTa/bHU|E OTIMCAHHM y APYrOM, OfHOCHO Tpehem noTrnornassby. Y muma
Cy u3BeAeHe M oarosapajyhe Tpancep mMaTpuie Koje omucyjy NpoMeHy 1oJba Ha U3jia3y M yjiasy y
oxrosapajyhu seo pesonaropa. Te Tpancdep Marpuue cy uckopuinheHre 3a u3Boljeme npeHocHe
}yHKupje 3a €0 ONTHYKM PE3OHATOP Y YETBPTOM [MOTHOMAB/Y. [leTo MOTHOrNaBke nAaje
KapaKTepU3allyjy ONTHHYKOr PE30HATOPa, OMHUCOM HErOBOT CJIOGOAHOr CMEKTpPAJIHOr orncera H Q-
daxropa, OJHOCHO HajBAKHM]UX NapaMeTapa oJ] KOjuX OHM 3aBHCE.

Y 4eTBPTOM IOTJIaB/bY je JaT TIpervief JIATepaType ca J[0CajalllbhM  pesylTaTiMa
MEpPOJABHUM 33 aHaJIU3y pajia ONITMYKHX Pe30HaTOpa, BUXOBO MOJEJIOBakE, MOIyRHOCTH TIIPUMeEHE
y ypehajuma pasniuuMTMX HAMEHa M TeH/JCHLMjaMa Jajber pa3Boja ONTHUYKMX pE30HATOpa Y
MHTErPUCAHUM ONTHYKUM CTPYKTYypama.

[lero mornae/be ca cBoja TPM MOTNOINIABIbA, ONKMCYjE CBE TNPUMEHbEHE TIPOLIELYPE
HEOTIXOJHE 3a MOJICJIOBAbE paja ONTHYKMX pe3oHaTopa. Y MpBOM MOTHOTNIAB/LY j€ AETabHO
ONHCaH MpoLec u3padyHaBaka PAcrofieNie 10J/ba N0 MNOMPEUHOM MPECeKy TaNacoBOJa LUTO je
HEOINXO/iaH y/NasHU napaMerap CBaKOr MOJENA NPOCTHPama y Pe30HATopy. 3a M3pauyHaBame je
xopuuhien copreep COMSOL Multiphysics, Te je y aucepraumju onucan LenoKynaH MOCTyMNak
paza ¥ HaTH Cy OJ3MBM 3a HEKE CTaHJapAHe reomerpuje pedpacTux TajnacoBoaa. Mspauynara
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pacriofienia moJka je nambe xopumheHa 3a MOJENIOBake OA3MBA PE30HATOPA M 32 TO je KopuinheH
nporpamcku naker MATLAB. Tlpumemena untepakuuja usmely codTeepa 3a padyHare 1osba 1
MaTeMaTHYKOr CO(TBEPCKOr MaKeTa je ONHCaHAa y APYroMm moTnorsiasiby. Tpehe mormornaesbe
ACTAa/bHO AHANM3MPAa YTHUA] HEKOJMKO M3abpaHMX TEOMETPUJCKMX Napamerapa Ha yKyNaH
(peKBEHUMCKH O/JI3UB ONTHYKMX Pe30oHaTopa. PasMaTpaH je yTHIaj AyXKUHE OAPYYja KAIUIOBaba 1
TIOJTyNPEYHHUKA 3aKPHBJHEHOT TaJlacoBOAA (AepHHuMILY 00K pe30HATOpa) Te MMPUHE TANACOBOAA,
MHKIMHALMOHOT Yriia M Ae0/biHE OKCHIHOT ¢jioja (apaMeTpy MOMpedHOr npeceka) Ha cIo60AHH
CHEKTpajHM OICeT, TMOJIOXKa] PE3OHAHTHMX MHHHMMYMa M Q-daktop pesonaropa. Jlobujene
3aBHCHOCTH MMajy MNpecylaH YTHUAj Ha Jaby MOTYRHOCT MojenoBama (GpeKBEeHLM]jCKOT Of3MBa
ONTHYKHX pPe30HATOpa.

Y mectom nornaesmby, y JABa MOTNOMIABIbA, CYy YKPATKO OMUCAHM TEXHOJOMIKM MPOLECH
aGprkoBama KOPUITNEHUX MHTETPHCAHMX ONTHYKMX KOMIIOHEHTH M MeEpeHa (PeKBEHLMjCKHX
O/[3MBA MHTErPUCAHHUX ONTHUYKHUX pe30HaTopa, Koje je m3BeseHo y Advanced Technology Institute,
University of Surrey (Benuka Bpuranuja).

Y cenMom mornaeiey je mpemiokeHa Moaudukaudja nocrojeher Monena NpUMEHOM
NPUHLMNA BULIECTPYKMX mponasa. Hamme, mopenehm ¢pexpeHmmjckn om3uB koju ce aobuja
NPpUMEHOM J10 cajia Toctojeher Moena M JOOMjeHHX CKCIICPUMEHTAJIHMX pe3yJsiTaTa youapa ce
MIPUMETHA pA3/IMKA Yy HEJOCTATKY CEKYHAAPHOT PE30HAHTHOI MHUHHMYMa Ha CHMYJALHOHUM
pesynratuma. llpeanoxkenn HOBM TMPUHLMI JOCIAEAHWje ONMHUCYje peanne (HU3MUKE MpoLece M
youasa CEKyHJApPHH PE3OHAHTHH MHUHMMYM 3a JaTe ONTHYKE PE30HATOPE M YCIOBE IPOCTHpAIha.
Ypaljena je nosatHa MoaMMKalMja reOMETPUjCKMX MapaMeTapa Ha OCHOBY Pe3yJiTaTa W3 [ETOT
MOINIaB/ba YMMe je 00HjeHO 60JbE TIOKIIANakbe Ca eKCIIePUMEHTATHUM PE3YNTaTHMA.

3aKsbydaK, y KOME Cy CyMMPaHH pe3yJTaTd pajia, Hay4HH JIOIPUHOC M MOTYRHOCTH jasber
MCTPAXKUBAIba, j€ 4aT Y OCMOM MOI/aBJby.

Y mpunosnma je naTo HEKOMHMKO LEJOKYNHHMX KOJ0Ba y mporpamckom nakery MATLAB,
KOjUMa Cy M3BPLIEHA HEKa Ofl CIIEUM(PHIHNX MM 3aXTEBHHjUX H3PauyHABAkba.

3. OEHA JVCEPTAIIAJE

3.1, CaBpeMeHOCT ¥ OPUTIHHAJHOCT

OnTuuky cHCTEMH TpeHOca Npey3uMajy MpUMar y CaBpEMEHMM TeJleKOMyHHKaLMjama,
3axpasbyjyhin cBe Behoj Gpsunu mperoca curnana, Beliem npomycHoM onery u moryhHocTiMa Koje
UMajy TeXHUKE MyJTUIIeKcHpara. PoToHeKH ypehaju 3aysumajy nocebHo MecTo Meljy OnTHYKHM
KOMIOHEHTaMa, 3axBasbyjyhu Moryhnoctuma ¢abpukauje pasauuntnx  ypebaja  LIHPOKHX
NepOpMAHCH y MHTETPUCAHO] TEXHONOTHjH. Linb MHTerpucama (GOTOHCKMX KOMIIOHEHATA je
(hopMHpaTH ONTHYKE YMMOBE HA KOjHMA C& MOTY HCTOBPEMEHO HAmpaBUTH ypeljaju 3a renepauujy
CBETNOCTH, (OKycHpame, pasaBajame, CHpesame, NONapusalujy, MoAymauujy, (GUITpHpase,
KOMyTauujy, AETeKuujy M jpyre npouece. Ha mpocrupame CBETIOCTH KpO3 TYCTO HHTErPHCAHE
(OTOHCKE KOMIOHEHTE KJbYUHY yJOTY MMajy AMMEH3uje W obIUUM TanacoBoja, Kao M H36op
Marepujana O Kojux cy HamnpapbeHd. On crneuuduuHOCTH (M3HUKMX npoueca M HauuHa
TIpOCTHpama KPo3 TanacoBosie he 3aBUCHTH M QYHKIMOHAJIHOCT CBAKE MHTETpHCaHe KOMIIOHEHTE,
T€ J& HEOXOJIHO MPOYUUTH CBE ACTICKTE NPOLIECA U APAMETPE KOJH Ha FbHX YTHUY.

MHTerpucane onTHuke KOMIOHEHTE HA CHIMLMjyMCKO] TIATGOPMH, ¢a MOMIOTOM Of
cunuupjym-auokcuaa (SOl Silicon-On-Insulator) ce u3aBajajy He TONMKO ONTHYKMM OCOGHMHAMA,
KONMKO 1EHOM, JocTymHowhy U aKkTyenHoj MOryhHOCTH ToBe3MBama ca  eJNEKTPOHCKHM
VHTETPUCAHMM KoJiMMa. Mako je norojHa yriaBHOM 3a u3pajly NAacHMBHHMX KOMIIOHeHaTa (360r
H3PAZUTO MHAMPEKTHOT SHEPTCTCKOT MpoLielia CHIMLIM]yMa), PelaTHBHO jJEAHOCTABHA W pa3sBHjeHa
TEXHOJIOrHja U3paJie, Kao U LeHa, CBPCTABAjy je y BPJIO aTpakTHBHE Miatopme. 3HauajHO je 1 To
WITO je CUIMUMjyM TMONYNPOBOAHMK TOFOAAH 3a JONMPAibe, TPAHCIApeHTaH 1y oba
TeJIEKOMYHHMKaLMoHa 1ipo3opa (1.3um i 1.55um), ca Benukom BpeaHowhy uHAeKca npenamarma.
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Iberos oxcun ce nako reHepuine, cTabuian je H30J1aTOP W TNOKasyje BEJMKY PA3NUKYy Y MHIEKCY
TpesiaMama y OHOCY Ha CHJULIK]YM.

OnTHYKK pe3oHAaTOpM y MHTErpHCaHOj ONTHYKO] CTPYKTYPH MOTY 00aBJhaTH BHIIECTPYKE
dyHKLMje: dunTpupame, pyTHpame, MOAYJIHCAE, MY/ITHUILUIEKCHPAE, JEMY/ITHILIEKCUPAbE 1
AeTeKuujy. JIMMEH3HOHMCAbE TPH TPOJEeKTOBAY PE3OHATOpPa KA0 M TMPELM3HOCT y MPOLECY
dabpukaumje cy KpyuujanHu npoGnemu. Jlpa HajOuTHHja (u3MUKA mpoleca Koja Tpare
NPOCTHPAELE Y TAKBO) CTPYKTYPH Cy CHPE3are Y AMPEKLMOHOM CIPEeKIbAKY U JeTUMHYHA TPOMEHA
TOJIAPU3aLMOHOT CTaka y 3aTBOPEHOM TajiacoBofdy. thuxoBo nasme mpoyuaBame u Kopuinheme y
(DOTOHCKMM YMITOBMMA MMa TNepcreKkThBHy OyayhHocT, jep omoryhaBa KOHCTPYKUHMjy TyCTO
MHTErpUCaHMX M CKanaOuITHUX KOMMNOHeHaTa y OyayhiuM ONTHYKMM KOMYHHMKALMOHMM CHCTEMHMA
H CEH30pHMa.

Y mucepraumju ¢y npopauyHH M cuMmynauuje usBegenu nomohy COMSOL Multiphysics
mode solver-a, wurerpucanor ca MATLAB nporpamckuM makeToMm, HpH 4YeMy Cy JETabHO
OnucaHy yTuLajn Beher Gpoja peneBaHTHUX reOMETPHjCKHX NapameTapa Ha (yHKLIHjy pe30HaTOpa.
3Hauaj OBOT MOCTYIKA j€ IITO OTBapa MOryRHOCTH FpeMKLMje 1 IPOjEKTOBAA OA3MBA PE3OHATOPA
Y peaHuM YClOBHMa.

36or oacrynama Koja gocajammu CMT Mozen nokasyje y OjJHOCY Ha eKcTepHMEHTaJIHe
pesy/iTate 3a MCTYy F€OMETPHUJCKy CTPYKTYpPY pe3oHaTopa, H3BplieHa je MoaudHUKauuja Mojena,
TaKO [ja Ce CUMYJIMPa PeasiHuje MPOCTUPAE YBOHEHeM BUIIECTPYKHX MPOJia3a eleKTPOMArHETCKUX
Tanaca y pe3oHaTopcKoj CTPYKTypH. TakaB moCHeAHHjM ONKMC KBAIMTATHBHO CMambyje OJCTYMama
Ol CEKCHEepPUMEHTAaJHUX pe3ynTtata. MHOBupaH MoJen je NOAaTHO KOPHTOBaH MOACIIABAKEM
TEOMCTPUJCKMX ~MapamMeTapa M TPOBEpeH MopeljerbeM ca  eKCTEPMMEHTANHO  A0OMjeHHM
(pekBeHLMjCKUM ON3MBMMA ONTUUKHX PE30HATOPA PasNUUMTHX JuMeHsuja. Ha oBaj Haumu je
M3BpLICHA KOPEKUMja TONA3HOT MOJENa, aJSKBATHUjE CHMYIMpaH peanaH (PU3MUKKM TMpoLec
TIPOCTHParba Tajlaca M U3BPLIEHA TIPOBEPA MOUYETHUX MPETIIOCTABKM.

3.2. OcBpT Ha pedepeHTHY W KOpULLheHy JuTepaTypy

Toxom uspane nucepTanuje KaHAMAATKHMIbA j¢ UCTPAXKHUIIA PEJIEBAHTHY CTPYUHY TUTETATYpPY
Y npeLr3Ho Hasena 67 Gubanorpadekux pedepenun. Jlnreparypa je naxsbuso ogabpana u caapiku
HajBaXHHje pajioBe OOjaB/beHe Y pPEHOMMpPaHMM MeljyHapOJHHM 4acomlucuMa Koju NOKpUBAjy
obnact nctpaxcuparma. Mcexasn y jucepTaumjn ¢y 106po MOTKPETIEHH LMTaTHMA 0AroBapajyhux
panosa. Jlutepatypa yxibyuyje u mybaukaumje Ha KojuMa je KaHAMAATKHE:A ayTOp MM KOayTop, a
KOj€ ¢y NPOUCTEKIIC U3 Paja Ha AUCEPTALM|H.

3.3. Onuc v aJeKBATHOCT NIPUMEBEHUX HAYYHUX METOIA

Meronosioruja npuMermeHa MPUIMKOM H3paje OBE JOKTOPCKE JAMCEPTALUje MOXKE Ce
CYMHpaTH Kpo3 ciieehn Hu3 aKTHBHOCTH:

e CuCTeMaTCKO NpoyyaBame, CyMMpame H CUCTeMaTH3almja 0GjaB/beHHX paaoBa Yy
CBETCKO] JIMTEPATYPH U3 00JIACTH UCTPAKUBAIA.

e KommerHa aHannsa peneBaHTHUX (GH3UUKUX MPOLECA O/l KOJUX C€ CAacTOjH NPOCTHPAHHE
€JIEKTPOMArHEeTHHUX Tajiaca y JaTUM ONTHYKHM CTPYKTYpaMa ca HarjackoM Ha pasJinKe y
MPOCTUParby OPTOrOHATHUX TPAHCBEP3aTHUX MOJOBA.

e Komnapatmpha ananusa noctojehiux Mogena Kojuma ce onucyje INpocTHpame Y
ONTHYKUM CUCTEMHUMA.

o UwmnnemenTaunja cnenuuUHOCTY ONTHYKMX CTPYKTYpa y M3abpaHu MOAEN M AETa/bHO
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e JlerajpHa aHanM3a KAapaKTEPUCTHKA TMNPEHOCHMX (YHKLMja pe30oHAaTopa, Cl1o0oaHOr
CNICKTPAJIHOI OMNCETra W NOJIOKAaja Pe3OHAHTHHX MHHUMYMa Y (DYHKIMjH reOMEeTPHjCKHX
napameTapa pe3oHaTopa, y LIHJby A0JaTHE KOPEKIHje MOea.

o Ilpemmor wuHoBauuje mocrojehier Mozena mnpocTHpama yBohjereM — NpHHIMIA
BUILECTPYKHX IIpOJia3a KpO3 PE3OHAHTHY CIPYKTYpYy, YMME ce JOCIeIHHje OIHUCY|y
(M3MUIKM MPOLIECH TIPOCTHUPAEbA KPO3 PE3OHATOP.

e Bepuduxauuja nHOBUpaHOr Mojena mnopelemeM ca eKCIepUMEHTANHO J0OHjeHUM
(pexBeHIMjCKMM OA3MBMMA, aHalu3a OJICTYNama, KOpeKiMja M yHanpeheme Mojena
ONTHUYKMX PE30HATOPA Pa3IMYUTHX AUMEH3H|a.

Ha ocHoBy usnoxxeHor Komucuja koHerartyje qa ¢y nmpuMereHe HayYHe METO/Ie aJeKBaTHE
3a peliaBarbe NpobieMaTHKe MOJAEIOBakba ONTHUKUX PE30HATOPa M BOJE Ka OCTBAPMBAKY LIMJBEBA
AeMHUCAHUX Ha TIOYETKY M3pajie AOKTOpCKe aucepraimje. [IpuMersen je OCHOBHM MPUHLMI 13
HOBH WJIM MOAM(DHUKOBAHM TEOPHjCKU MOZIENH Tpeda Aa Oydy eKCepUMEHTATHO BEPU(PHKOBaHHU.

3.4, ITpyMeH/BUBOCT OCTBAPEHUX PE3YITATA

Y mmpoxoM BapHjeTeTy ONTHYKMX KOMIIOHEHAaTa Koje ce Mory dabpukosatu y
WUHTCTPUCAHMM CHCTEMMMA, PE30HATOPH, WAKO pENaTMBHO jeJHOCTaBHM ypehaju, 3aysumajy
3Ha4YajHO MECTO jep MPEe/CTaBJhajy CBOJEBPCHM rpaauBHH eiement. KomGuHoBameMm Beher Gpoja
pe3oHaTopa Ha pa3nMuMTe HauuHe A00Hjajy ce onTHUKH ypehaju paznuuuTux ¢yHKIUOHATHOCTH.
36or Tora je M3y3eTHO 3HA4YajHO AETAJLHO TPOYUMTH W LITO TAYHHMjE MOAEIOBATH YIIPABO Cam
pe30oHaTop, jep TO OTBapa MOTYRHOCT YCIELIHOT MOJIEIOBAbA U TIPOJEKTOBAA MHOTHX (POTOHCKMX
ypehaja.

[IpoydeHn yTnuaj reoMeTpujckUX MapaMeTapa je HEOIXoJaH 3a NMPeAUKUH)Y QyHKUHje u
TNpPOjEeKTOBAKE ONTHYKOr PE3OHATOPA, YIPKOC MAIMM BapHjaliMjama Koje ce HEM30EXKHO jaBJbajy y
npouecy ¢abpukauuje. C 003upoM Ha JuMeH3uje (QOTOHCKMX CTPYKTYpa, CaMUM THM K
pe3oHarTopa, Majla OACTYNama Ol HOMUHAIHMX T€OMETPUjCKMX BPEJHOCTH MOTY HMaTH 3HauajaH
YTHLA] HE CaMO Ha MPOCTHPAmbe CUrHaia, Behi U Ha (pyHKIjy pe3oHaTopa.

Ilpenoxenn Mopes, 3a pasiMKy O Jocaja KopulnheHWX, ajieKBaTHje CUMYJMpa peanaH
(usnuxu npouec npocTHpama Tanaca Kpo3 pe3OHATOP M Ha Taj HauMH MOXKEe NpeBasuhn youeHe
Hepoctarke. OpakaB MOAea oTBapa MOIyhHOCT mpoluupema TNpUMeHe W Ha Apyrauuje (pOoToOHCKe
crpykType. [IpuMena Mozena ce He orpaHMyaBa caMo Ha CHIHLIMjYMCKY ratdopMy koja je uzbop
y OBOj AMCEPTALHjH, jep Aaje CYLITHHCKH OTNKC MPOCTHPARHA CBETIOCTH Y UHTErPUCAHUM ONTHYKHUM
CTpYKTypama, Te OM y3 €BEHTyaslHe KOPeKLHje yciea crneuupruuHOCTH APYruX MaTepujasia, Mora
OutH npuMemeHa W Ha ApYruM ruiatdopmama (GasMpaHuM HA PasiMUMTUM MOJYTPOBOJHUYKMM
HEOPraHCKUM WJIH OPraHCKUM je/IMbEehIMa HITH MOJTUMEPUMA ).,

Llenokynna ananu3a paja ONTMYKHMX pE30HATOpa M TOTEHIMjadHe MoryhHoctu wmmpe
npuMeHe MoleNa u Ha gApyre ypehaje npezactaB/ba NpPBU HEONXOJaH KOPaK y MPOJEeKTOBALY
ayTOMaTM30BaHOI cHMCTeMa KOjM OM NpaTHO TOTaJHY NPEHOCHY KapakTepUCTUKY LEJOKYITHOT
HHTETPHUCAHOT ONTHYKOT CHCTeMa (JUHTIa).

3.5. Onena JOCTHTHYTHX CIIOCOOHOCTH KaHaujaarta 3a CaMoCTajaHW HayuyHHW paJl

Ha ocnoBy npernenane noxropcke auceprauuje Komucuja npotieibyje a je KaHANAATKNHbA
mp Tarjana Keua mokazana cnocoOHOCT 3a camocTajnaH HaydHu pajl. Mayuasajyhn naBegeny
obnact, KaluaTKUba je 1oKa3ana CUCTeMaTHYHOCT Y NMPUCTYITY, YIOPHOCT Y Paiy, caMOCTATHOCT
y u3Bohemy 3aKsbyuaka W MHBEHTHUBHOCT Yy uiejama 3a Oyayhwm pan. Jucepraumja je nHanucana
KOHLM3HO, €A JACHO H3PaKEHOM MACJOM W HAay4YHUM JOMPUHOCOM, IITO j€ BepUPUKOBAHO
00aB/bUBabEM PaloBa y Yaconucuma o Mel)yHapoHor 3Hauaja.




4. OCTBAPEHU HAYYHHU JONPUHOC

4.1. Ilpuka3s ocTBapeHUX HAYYHUX AOIDUHOCA

OcTpapeHn Hay4HM IOMPHHOCH JOKTOPCKE AUCEpTalyje MOJ HACIOBOM ,,MO/IENOBame u
AW33jH ONTHYKUX pE30HATOpa Yy HHTErpPUCaHO] CHJIMjYMCKO] TEXHOJOTHjU® MOTY  ¢e
CHCTEMaTH30BaTH Ha cienelin Haumn:

e Msepuiena je cBeoOyXxBaTHa W IIEMATH30BaHa aHaiu3a mpoueca npoctupama TE u TM
MO/IOBA Y PE30HAHTHHUM ONTHYKMM CTpyKTypama. M3BeneHe cy npeHocHe (yHKLMje ca
ypadyHaTUM crieLlu(pHUYHOCTHMA IaTHX CTPYKTYpa.

o Ilpopauynn cy wummiemeHtupanu Yy wusabpane codreepcke makere, COMSOL
Multiphysics unrerpucan ca MATLAB-oM, mto oTBapa MoryhHOCT 4a ce MoCTaBe
OCHOBE 33 ayTOMaTCKy aHaIu3y paja u3abpaHe ONTHYKE KOMIIOHEHTE.

e HsppuieHa je AerabHa aHanu3a yTHL@ja FEOMETPUjCKHX Iapamerapa pe3oHaropa Ha
IBEroB (peKBeHLUjCKH o13uB U Q-dakrop, creuuduippameM yTHLAja Ha CI060aHH
CHEKTPAJIHU OTICET U TI0JIOKa] PE30HAHTHUX MUHAMYMA.,

e [lpennoxena je uHoBamuja nocrojeher TEOPHjCKOT MoJeda Koja YKJbydyje MPUHLHMII
BHUIECTPYKHX I1pOJia3a Kpo3 pe3oHaTOPCKY ONTHUKY CTPYKTYpY. Tako nocTaBJbeH MOAE
JOCJEAHU]e CUMYJIHpa peanaH (U3UYKM TpOLEeC MPOCTUpara Tajaca Kpo3 (OTOHCKE
ypehaje.

e MsppuieHa je 1oJaTHa KOPEKLMja rEOMETPUJCKHUX rapaMeTapa ONTHUYKMX PE30HATOPA, Te
KOMIapaluja BbHXOBUX (PPEKBEHUMjCKMX 0J3MBa JOOMjEHHX Ha OCHOBY WHOBHMPAHOT
MOJIEJIa ca eKCTICPUMEHTAIHUM Pe3yITATHMA 32 pe30HATOPE PAa3IMIUTHX IMMEH3H]a.

4.2, KpuTHuka agaiausa pe3yaTaTa ucTpaXKnpama

MnTerpanmja ONTHUKMX KOMIIOHEHTH je 06JacT Koja ce BpJO WHTEH3UBHO pa3Buja.
DOTOHCKH CUCTEMM, Y OJHOCY Ha KJjacH4He OnTuuke, oMoryhasajy crabuiiHOCT ejeMeHara,
JEAHOCTaBHHJYy  KOHTPOJY MOJOBA, MOPYRHOCT — €NeKTpO-ONTHYKMUX M aKyCTO-ONTUYKHMX
MHTEpaKuuja, Op:Ku pai, Mamy LUEeHy M MHUHHMjaTypusauujy. TexHosoruja ofyxBaTa BeJHKY
Pa3HOIMKOCT MarepHjaja Ha KojuMma ce (OpMHUpajy ONMTHYKE KOMIIOHEHTE, KA0 W YMTaB HU3
BUXOBUX (YHKLUMOHAIHMX BapujeTeTa. Y LENoj Toj Jenesu ypeljaja, ONTHYKH pE3OHATOPHU Ha
CHITMLMjyMCKOj TIAaThOPMH NIPEACTABIbA]Y MakbH, aJIM HE W MaJIO 3HauajaH YMHKIALL

Y nocnenmwe Bpeme cy ypehaju 3acHOBaHM Ha CTPYKTYPH ONTHYKHX pe3oHaTopa A00umu
clioxkeHe opme MpoMeHOM 00JMKa W 10J10XKaja, Te nosehiaBambem Gpoja 3aTBOPEHMX TANACOBOAA
(CROW u SCISSOR ctpykrype, WGM, ...). Ycnoxmasawem ce aomatHo noeehasa u Gpoj
moryhux ¢yHkuuja, MeyTHM MOJET0Bambe OCHOBHE CTPYKTYpe HHje M3ryOuio Ha 3Hauajy jep ce
U3JIO)KEHU TPUHUMITK NOMONY KOJHX jé MOJE/IOBaHa OCHOBHA CTPYKTYpa, JaKO MOTY MPUMEHUTH H
Ha cioxene ypehaje. Ilopea Tora eBUICHTHA je M OYCKMBaHA TEHJACHLMja Ka MUHMjATypU3ALH]jH
pesoHatopa. Y TOM ciydajy c€ MOTY jaBUTH HOBM, Npe CBEra HeNuMHEApHH (PU3HMUKK edeKTH
NPUIMKOM NPOCTHPama CBETJIOCTH Kpo3 pe3oHaTop. [Ipy ToMe NMo3HATH acmeKTu 4yuju eekTH Ha
npocTHpame y clyuajy pe3oHatopa BehMX [MMEH3Hja MOTy Ja ce 3aHemape, ApacTH4HUM
CMameHeM JUMEH3Hja Mory Aa aol)y 1o u3paxaja. [la jin npeyio)keH HHOBUPAHU MO/ MOXKE Ha
3aJ0B0JbaBajyhn HAYMH Ja UCTIPATH MUHHjATYPU3aLHjy ONTHYKUX PE30HATOPA M YCTELIHO C& HOCH
ca Hen36eKHUM HECaBPLICHOCTHMA HACTAITUM MPH TIPOLIECY MPOU3BOIIILE, OCTAjE JIa CE BUJIN.

CarnenaBameM MOCTaB/LEHUX XMIITE3a, LIMJbEBA HCTPAXKMBAEa M OCTBAPEHUX pE3yJTara,
KOHCTATYJeMO Jia jé KaHAMJAaTKUba YCTICLIHO OATOBOPUIIA HA CBA PEJICBAHTHA TUTaba y pellaBarby
npobnema JePUHUCAHOT MPEIIMETOM UCTPaXKUBama. YBHAOM y MyGIMKOBaHE pajioBE M pe3ynrare




M3JIOKEHE Yy JMCEPTALMUjH, KOHCTATYjeMO 1a Cy Y JUCEePTalMjd NPHKA3aHW HOBM, CABPEMEHH U
OpHI'MHAJIHU PE3yJITaTH.

4.3. Bepudukauuja HayuyHMX JOMIPUHOCA

W3 obnactu koja je npeaMer paia y DOKTOPCKOj AMCETpaLyjy, KaHaWaaTtkuiba Mp Tatjana
Keua je ayTop/koayrop 1gBa paja myGiankoBaHa y yacomucuMa oji MehyHapoasor 3Hauaja (M23).
YuecTBoBana je Ha ueTupu MelyHapomHe koHpepenuuje (M33 u M34), Te Ha jeanoj momahoj
(M64). Cniucak panosa je HaBeAeH 110 3Ha4ajy:

Kareropuja M23:

I. Ke€a, T., Headley, W., Mashanovich, G., Matavulj, P.: Repeated passing principle for
propagation in optical resonators, Opt. Rev. 23, 254-259, (2016) (DOI 10.1007/s10043-016-
0195-9), (IF= 0.656), (ISSN 1340-6000).

2. Keda, T., Matavulj, P., Headley W., Mashanovich, G.: Free spectral range adjustment of a
silicon rib racetrack resonator, Physica Scripta, T149 (2012) 014031 (4pp), (DOI:10.1088/0031-
8949/2012/T149/014031), (IF=1.032), (ISSN 0031-8949).

Karteropuja M33:

I. Matavulj, P., Ke¢a, T.,: Influence of Geometric Parameters on the SOI Racetrack Resonator
Properties. Progress In Electromagnetic Research Symposium Proceedings (PIERS2012), pp.
13-17, Moscow, Russia, August 19-23, 2012, (ISBN: 978-1-934142-22-6)

Kareropuja M34:

I. Keéa, T., Matavulj, P., Headley, W., Mashanovich, G.,: FSR adjustment of silicone rib racetrack
resonator. Photonicall — International School and Conference on Photonics, paper P.OE.S8, p.
129, Belgrade, Serbia, August 29 — September 02, 2011. (ISBN: 978-86-7306-110-8)

2. Ke€a, T., Matavulj, P., Headley, W., Mashanovich G.,; Modelling of Silicon Racetrack
Resonator. MediNANO3 - 3rd Mediterranean Conference on Nanophotonics, paper B.1, p. 74,
October 18-19, Belgrade, Serbia, 2010. (ISBN: 978-86-82441-28-1)

3. Stankovic, S., Timotijevic, B., Yang, P.Y., Crnjanski, J., Milosevic, M., Keea, T., Matavulj, P.,
Mashanovich, G.Z.: Silicon Photonic Waveguides for Near- and Mid-Infrared Regions.
International School and Conference on Optics and Optical Materials (ISCOM2007), paper
THU_41, p.119, Belgrade, Serbia, September 03-07, 2007. (ISBN: 978-86-82441-20-5)

Kareropuia M64;

I. T. Ke¢a, P. Matavulj, G. Mashanovich: Prenosne funkcije za polarizaciono zavisno prostiranje
optickih signala kroz prstenast resonator. Elektronski zbornik LIII konferencije ETRAN 2009, rad
MO5.3, str.1-4, Vrnjacka Banja, Srbija [5-18. juni 2009. (ISBN: 978-86-80509-64-8)




5. 3AK/bYYAK U MPEIJIOT

Hoxropeka auceprauuja xkanauaatkume Mp Tatjane Keua noa Haciosom ,Mojenosame u
NM33ajH ONTHYKMX PE30HATOPa Y MHTETPUCAHOj CHJIMIMjyMCKO] TEXHOJOTHjU® TIpeACcTaBba
OpUTMHAaJIaH, CaBPEMEH M 3HayajaH HaydyHM JonpuHoc. TekeT aucepranyje je HANMCaH jacHO U
pasyMibMBO M 100pO je OpraHM30BaH Kpo3 IONJIaBiba, Ofiesbke W mpwiore. L{u/wesu ancepranuje
JjacHo cy dopMyHCaHH M MOTHBHCAHH, a PE3YJTATH MCTPAXKMBAFa CUCTEMATCKH H3JI0)KEHH, TaKo
Aa ce HayyHH JOTPHHOCH MOTY HEABOCMMCIIEHO YTBPAMTH. Y CIIPOBEAECHOM MCTPKUBAY
TNpPe/UIONKEHO j€ HHOBUpame MNocTojelier TEOpHjCcKor Mofesia KOjUM Ce OIKCYje TNPOCTHPARE
CBETJIOCTH KPO3 MHTETPHUCAHY PE3OHAHTHY ONTHUKY CTPYKTYpy. MHOBHMpame mnoctojeher monena
Aano je 6osba NoKJanama ca eKCHePUMEHTaTHUM Pe3yJITaTHMa W OTBOPHJIO MOTYRHOCT 3a TauHHjy
NPEAUKLH]Y paja U NMPOjEeKTOBabe CIOKEHUJUX CTPYKTYpa.

Komucuja cmaTpa na JOKTOpCKa AMCepTaldja CAApKH OPHMIMHAJHE HaydHe AOTIPMHOCE,
HCIyFhaBa CBE 3aKOHCKE M CYHITUHCKE YCJIOBE, KA0 M CBE KPHUTEpHjyMe KOoju ce YobGuuajeHo
BpEIHYyjy MNPUIMKOM OLEHE [OKTOPCKHMX AucepTauuja Ha EnekTporexHMdkoMm (akynTeTy y
beorpamy. Crora Komucuja ca 3aI0BO/BCTBOM —Mpeiaske HacraBHo-HayuHoM Behy
Enexrporexuuuxor ¢akynrera y beorpagy na ce OOKTOpcKa jaucepranuja IMOA HA3UBOM
»MoziesioBame M AM3ajH ONTUYKMX PE3OHATOPA Y HHTErPUCAHO] CUIIMLMjYMCKO] TEXHOJIOTHjU
kanauaartkume Mp TatjaHe Keua m3noku Ha yBMA jaBHOCTH, MPUXBATH W YIYTH HA KOHAYHO
ycBajame Behy HayuHux o6nacTi TeXHUUKMX HayKa Y HUBep3uTeTa y Beorpamy.

VY beorpany, 05.04.2016. rogune
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