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IIpeAMeT: Ilo,z:i;o6HocT TeMe H KaH,z:i;H,z:i;aTa ,2JyII.IaHa TorranoBHha, MacTep HH)KeH,epa 

eJieKTP0TeXHHKe H paqyHapCTBa, 3a H3pa,z:i;y ,ll;0KT0pCKe ,ll;HCepTaiwJe 

O,z:i;nyKOM 6p. 5008/13-1 0,11; 19.12.2019. ro,z:i;HHe, HMeH0BaHH CM0 3a qJiaH0Be KoMHCHje 3a 0QeHy 
rro,z:i;o6HocTH TeMe H KaH,z:i;H,z:i;aTa ,ll;yrnaHa TorranoBHha, MacTep HH)KeH,epa eneKTP0TeXHHKe H 

paqyHapCTBa, 3a H3pa,z:i;y ,ll;0KT0pCKe ,ll;HCepTaQHje H HayqHe 3aCH0BaH0CTH TeMe ,,AHanH3a M 

Mo,z:i;enoBaH,e eneKTP0HCKHX cTaH,a y HgTe HaHOCTPYKTypaMa". 

Ha ocHoBy MaTepHjana rrpHJI0)KeHor y3 3axTeB KaH,z:i;H,z:i;arn, KoMHCHja rro,z:i;H0CH cne,z:i;ehH 

1. IloAallH O KaHAHAaTy 

1.1. DHOrpaq>CKH ll0liaUH 

H3BEIIITAJ 

,ll;yII.IaH (EpaHHCJiaB) TorranoBHh po~eH je 28.03.1989. ro,z:i;HHe y IlpH6ojy. OcHOBHY rnKony 

H rHMHa3Hjy je 3aBpII.IH0 y HoBoj BapornH Kao H0CHJiaQ ByKoBe ,z:i;HrrnoMe. OcHOBHe aKa,z:i;eMcKe 

CTYAHje Ha EneKTPOTeXHHqKoM cpaKyJITeTy y Eeorpa,z:i;y Ha CTYAHjCKOM rrporpaMy EneKTPOTeXHMKa 

H paqyHapcTBo yrrHcao je 2008 . ro,z:i;Htte. ,ll;HrrnoM11pao je 29.06.2012. ro,uHHe Ha o,uceKy 3a 

<l>H3H~Y eneKTp0HHKY, cMep HaHoeneKTPOHHKa, orrToeneKTP0HHKa H nacepcKa TeXHHKa, ca 

rrpoceqH0M 0QeH0M 8,64 H o,u6paH,eHHM 3aBpII.IHHM pa,U0M ,,Yrrope,uHa aHanH3a MeTO,ue K0Haqm1x 

pa3JIHKa H MeTo,D,e K0Ha'IHHX eJieMeHaTa 3a peII.IaBaH>e lllpe,UHHrepoBe je,uHaqHHe y paBaHCKOj 
reoMeTPHjH", qJfMe je CTeKa0 CTPYqH0 3BaIJ.e AHllJI0MHpaHH HH)KeH,ep eneKTp0TeXHHKe H 

paqyHapcTBa. MacTep aKa,ueMcKe CTYAHje Ha EneKTPOTeXHHqKoM cpaKynTery YHHBep3HTeTa y 
Eeorpa,z:i;y, CTYAHjCKH rrporpaM EneKTPOTeXHHKa H paqyHapcTBo, Mo,z:i;yn HaHoeneKTPOHHKa H 

q>OTOHHKa, yrrHcao je 2013. ro,n;HHe. MacTep aKa,z:i;eMCKe cTy,n:wje je 3aBprnHo 03.07.2013. ro,z:i;Htte ca 

rrpoceqH0M 0QeH0M 10, o.n;6paHHBII.IH 3aBpII.IHH pa,u ,,CrrHH-op6HTHa HHTepaKQHja y BaneHTHOj 

30HH rronyrrp0B0,[(HHqKe KBaHTHe jaMe", qHMe je CTeKao CTPYqH0 3BaH>e MaCTep HH)Ke1I>ep 

eJieKTp0TeXHHKe H paqyHapcTBa. ,ll;oKTOpCKe CTYAHje Ha EneKTPOTeXHHqKOM cpaKyJITeTy 

YttHBep3HTeTa y Eeorpa,D,y, Mo,n:yn HaHoeneKTPOHHKa H q>OTOHHKa ym1cao je 2013. ro,uHHe. OA 
01.10.2013. ro,n:HHe 3all0CJieH je y Jia6opaTOpHjH 3a 3aII.ITHTY 0A 3paqeH,a H 3alllTHTY )KHB0THe 

cpe,[(HHe, llHCTHTYTa 3a HYKJieaptte ttayKe ,,BHttqa", YHHBep3HTeTa y EeorpaAy, r,[(e je attra)K0BaH 

Ha HCTPa)KHBaH,y 0llTHMMHHX MeTO,Aa Karrn6paQHje ceH3opa 3a lllHp0KY llpHMeHy llOMohy MeTO,ua 
BelllTaqKe HHTenHreHQHje. Y 3BaH,e HCTPa)KHBaq capa,AHHK je H3a6paH 02.04.2015. ro,u11He, a 

peH3a6paH 26.04.2018. ro,AHtte. ,ll;o,Aarna ycaBplllaBaH>a je cTeKao Kao rocryjyhH HCTPa)KHBaq Ha 

,ll;errapTMatty 3a q>H3HKY, YHHBep3HTeTa y AHTBeprreHy, AHrneprreH, Eenrnja 2013. ro,AHHe H Ha 

HopselllKOM HHCTHTYTY 3a HCTPa)KHBaH,e Ba3,uyxa, Kjenep, HopBernKa 2015. ro,D,11He. O,D, rnKoJicKe 



2018/19. ro,n;1rne aHraJK0BaH je rrpMJIMK0M M3BO~eH,a HaCTaBe Ha MarrrnHCKOM cpaKyJITeT)'' 
YHMBep3MTeTa y Eeorpa,n;y, Ha rrpe,n;MeTy EneKTPOTeXHMKa, Ha KaTe,n;pM 3a <DM3MKY 11 
eneKTP0TeXHMKy. Cny)l(H ce eHrnecKMM je3MKOM. 

1.2. CTe'IeHO Ha)"IH0MC'IJ)a)KMBatIK0 MCKYCTB0 

KaH,D;M,D;aT ,ll;yrnaH TorraJIOBMil, MaCTep HH)l(eH>ep eJieKTP0TeXHHKe H patiyHapcTBa je yrrttcao 
,D;0KT0pCKe CTY.D:Hje Ha EneKTPOTeXHH'IKOM cpaKyJITeTy YHHBep3HTeTa y Eeorpa,n;y lllK0JICKe 
2013/14. ro,n;HHe, CTY.D:HjCKM rrporpaM EneKTPOTeXHHKa 11 patiyHapCTB0, M0.D:YJI HaHOeJieKTPOHMKa 
H !pOTOHHKa. 

Ilperne,n; II0JI0)KeHHX HCIIHTa: 

1. Mo,n;enoBail>e xeTep0CTPYKTypHHX MMKpoeneKTP0HCKMX HarrpaBa (Ou;eHa: 10; ECIIE: 9), 

2. IlpojeKTOBaH>e HHTerpttcaHHX K0Jia (Ou;etta: 1 O; ECIIE: 9), 

3. OrrTMtIKe oco6nHe rronyrrpoBo,n;HM'IKMX xeTepocTPyKTypa (Ou;eHa: 10; ECIIE: 9), 

4. Mo,n;eJioBail>e cao6pahaja y M2M K0MYHHKau;HoHHM cttcTeMHMa (Ou;etta: 1 O; ECIIE: 9), 

5. Mo,n;enoBail>e HaH0CTPYKTypa (Ou;etta: 10; ECIIE: 9), 

6. KBaHTHa 0IITHKa (Ou;etta: 10; ECIIE: 9), 

7. Heypantte Mpe)Ke (Ou;etta: 10; ECIIE: 9), 

8. IlpocTMpaH>e orrTM'IKHX TaJiaca y K0MIIJieKCHMM cpe,n;MHaMa (Ou;etta: 10; ECII6: 9), 

9. YBo,n; y ttaytIHH pa,n; (Ou;etta: 10; ECIIE: 9), 

10. OmMMH3au;11ja M MH)Keil>epMHr HaH0CTPYKTYPHMX rrapaMeTapa (Ou;eHa: 10; ECIIE: 9). 

Ilperne,n; 3aBprneHHX o6aBe3a T0K0M CTy,n;Hja: 

1. CTy,n;HjCKH HCTPa)KHBatIKH pa,n; I (ECIIE: 15), 

2. CTy,n;HjCKH MCTPa)l(HBaqKH pa,n; II (ECIIE: 15), 

3. Hayqtto CTPY'IHH pa,n; (ECIIE: 3). 

Katt,n;H,n;aT je ocTBaptto YKYIIH0 120 ECIIE 60,n;oBa ca rrpocetIH0M ou;eHoM 10,00. 

Ha ocH0BY qnaHa 101. CTaTYTa YHHBep3HTeTa y Eeorpa,n;y, tIJiaHa 74. CTaTYTa 
YHHBep3HTeTa y Eeorpa,n;y-EneKTPOTeXHHqKor cpaKyJITeTa H 3axTeBa cTy,n;eHTa (KaH,n;M,n;aTa), 
KaH,n;H,n;aTy je o,n;o6peHo npo,n;y)Keffie poKa 3a 3aBprneTaK cTy,n;11ja ,n;o HCTeKa rpocrpyKor 6poja 

lllK0JICKHX ro,n;HHa IIOTPe6HHX 3a peaJIH3au;Hjy yrrncaHor CTy,n;HjCKOr rrporpaMa. 

KaH,D;H,D;aT je II0JI0)l(H0 HCIIHT 0 rro,n;o6HOCTH TeMe H KaH,n;H,n;aTa (,n;OKTOpCKH HCilHT) ca 
ou;eH0M ,,3a,D;OBOJbHO", rrpH tieM)' je jaBHO ycMeH0 M3JiaraH>e o,n;p)KaH0 27.12.2019. ro,n;MHe. 

CnHCaK o6jaBJbeHHX HayqHHX pa,n;oBa KaH,D;H,D;aTa: 

M21-Pa,IJ, y BpxyHCKOM MeljyHapO,!J,HOM qaconucy: 

1. Topalovic D. B ., Arsoski V. V., Tadic M. Z., Peeters F. M.: Confined electron states in two­
dimensional HgTe in magnetic field: Quantum dot versus quantum ring behavior, -Physical 
Review B, Vol 100, No 12, 2019, pp. 125304. 
(IF=3. 736), DOI: 10.1103/PhysRevB.100.125304. 
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M33-CaonmTeu.e ca Mel)yHapOJJ.HOr CKyna lliTaMilaHO y ueJIHHH: 

1. Topalovic D. B., Cukaric N. A., Arsoski V. V., Tadic M. Z.: Detection of helical edge states 
in square shaped HgTe quantum dots, -Proceedings of 4th International Conference on 
Electrical, Electronics and Computing Engineering, IcETRAN 2017, Kladovo, 2017, pp. 
MOB.3-1-5, ISBN: 978-86-7466-692-0. 

M34-CaonmTeu.e ca Mel)yHapoJJ.Hor cKyna mTaMnaHo y H3BOJJ.y: 

1. Topalovic D. B., Arsoski V. V., Tadic M. Z., Peeters F. M.: Tunable quantum phase 
transitions in asymmetric HgTe/Cd:J--fg1-xTe double quantum wells, -Abstracts of tutorial, 
keynote, invited lectures, progress reports and contributed papers of The Seventh 
International School and Conference on Photonics, Photonica 2019, Belgrade, 2019, pp. 
109, ISBN: 978-86-7306-153-5. 

2. Topalovic D. B., Arsoski V. V., Tadic M. Z., Peeters F. M.: Magnetic-field dependence of 
the electronic and optical properties of hexagonal-shaped 2D HgTe quantum dots and 
quantum rings, -The 20th Symposium on Condensed Matter Physics, SFKM 2019, 
Belgrade, 2019, pp. 94. 

3. Topalovic D. B., Arsoski V. V., Cukaric N. A., Tadic M. Z.: Electronic and optical 
properties of square HgTe quantum dots, -Abstracts of tutorial, keynote, invited lectures, 
progress reports and contributed papers of The Sixth International School and Conference 
on Photonics, Photonica 2017, Belgrade, 2017, pp. OMl 9-98, ISBN: 978-86-82441-46-5. 

1.3. OueHa nono6HocTH KaHn11narn 3a pan Ha npenJio)KeHoj TeMH 

Ha OCHOBY CTeqeHor HayqHO-HCrpa)KHBaqKor HCKYCTBa H IlOCTHrHyTHX HayqHHX pe3yJITaTa, 
KoMHCHja CMarpa ,n;a KaH,n;H,n;aT ,ll;yrnaH TonaJIOBHll, MaCTep HH)KeH,ep eneKTpoTeXHHKe H 
paqyHapCTBa, cyrnTHHCKH 3a,D;OBOJbaBa Il0Tpe6He ycnoBe 3a pa,n; Ha npe,n;JIO)KeHoj TeMH ,D;OKTOpCKe 
.llHCepTauwje .. Aml.lIH3a H Mo,neJJoBaH.e eJJeKrpoHCKHX cTa11,a y HgTe HattocrpyKTypaMa". 

2. IIpeJJ.MeT H UHJb HCTpa)KHBau.a 

Y q>H3HUH Kott,n;ett3oBattor CTallia cy o,n; noce6Hor HHTepeca crpyKType cpopMHpaHe o,n; 
je,n;Hor HJIH BHllle nonynpOBO,ll;HHKa KOje HMajy 6ap je,n;Hy ,D;HMeH3Hjy MaH,y o,n; 100 nm. Otte cy y 
JIHTepaTypH no3HaTe no,n; Ha3HBOM noflynpoeoo11.u4Ke Kea11.m11.e 11.a11.ocmpyKmype jep cy y H,HMa 
H3pa)KeHH KBaHTHO-MexaHHqKH ecpeKTH. HaHMe, Ka,n;a je ,[J;HMeH3Hja CTPYKType ynope,n;HBa ca ,n;e 
EpoJbeBOM (cppami;. de Broglie) TaJiaCHOM ,n;y)KHHOM eJieKTpOHa, ,ll;OJia3H ,n;o KBaHTH3au;Hje 
ettepreTCKHX CTaH,a. Ka,n;a OBH KBaHTHH ecpeKTH o,n;pel)yjy npHHU,Hil Q)yttKI.J;HOHHCaH,a HanpaBe q11ja 

. . . . 
ce KOHCTPYKu:HJa 3acHHBa Ha pa3MarpaHOJ CTPYKTYPH, peq Je o KBaHTHOJ HaHocrpyKTypH. 
HaHocrpyKType Mory 611TH pa3JIHqHTe ,D;HMeH3HOHaJIHOCTH, a ttajqernhe cy attaJIH3Hpatte 
CTPYKType y cpopMH jaMe, )KHI.J;e 11 TaqKe [1-3). Y nonynpOBO,[J;HHqKHM KBaHTHHM jaMaMa KpeTaH,e 
eneKrpOHa je orpaH11qeHO y je,n;HOM npOCTOpHOM npaBuy, a CJI060,llHO y npeoCTaJia ,n;Ba. IIo,n; 
onpel)ettHM ycnoBHMa MO)Ke ,n;ohH ,n;o aKyMynau,11je TaHKor cnoja eneKrpoHa y o,n;pel)ettoj o6nacTH 
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HaHOCTPYKType, TaK03BaHor 0600UMeH3UOH02 e11eKmpo1tCK02 zaca . I1oce6Ho HHTepecaHTHH cy 
CHCTeMH BHllleCTPYKHX KBaHTHHX jaMa y KOjHMa cy eHepreTCKH HHBOH opraHH30BaHH y rro;:1;30He 
Koje cy HaCTane ,,u;erraH>eM" 30Ha KOje cy KapaKTepHCTHKa eJieK'I'pOHCKe CTPYKType rroje.n;HHaqHe 

KBaHTHe jaMe [ 4,5]. 3a pa3JIHKY o.n; KBaHTHHX jaMa, KBaHTHe TaqKe cy CHCTeMH y KOjHMa je KpernH>e 

ttoc1rnaua orpam1qetto y CBa TPH rrpocrnptta rrpaBua. Y cne.n; Tora cy eHepreTcKa CTaH>a ,n;HcKpeTHa, 

c;rnqHo Kao y aTOMHMa, Te je yo6HqajeHo .n;a ce roBopH o cpopM11paH>y TaK03Battor 

HyllmOOUMeH3UOH02 eJleKmpoHCK02 2aca. I1oce6Ho HHTepecaHTHa cpopMa KBaHTHe TaqKe je KBaHTHH 

rrpcTeH, r.n;e je KpeTaH>e eneK'I'pOHa .n;o.n;aTHO orpaHHqeHo ycne.n; nocTojaH>a uett'I'panttor oTBopa, 

IlITO y TOITOJIOilIKOM CMHCJIY CTPYKTYPY qJ1HH )];BOC'I'pyKo rroBe3aHOM. ITocne.n;mi.a ose crreu;wcpwqHe 

MOpcponornje je IlOCTOjaH>e ecpeKaTa KBaHTHe HHTepcpepeHUHje norryT AxapOHOB-DOMOBOr 
(Aharonov-Bohm) ecpeKTa Kojw ce MaHwcpecTyje y BH,n;y ocu;Hnau;wja etteprnja ,n;HcKpernHx CTaH>a ca 
npoMeHOM MarHeTCKOr IlOJba [6,7]. ITpe.n;MeT HCTpa)lmBaH>a OBe ,ro1cepTau;Hje cy rronyrrpOBO)];HHqKe 

HaHOCTPYKType y cpopMH KBaHTHe jaMe, rnqKe H npcTeHa. 
BeoMa Il03HaTo je.n;ttH>eH>e, KOje HMa BeJIHKe npHMeHe y OilTHqHM .n;eTeKTOpHMa, je )l(HBa­

TeJiypw.n; (xeMwjcKa 03HaKa Hg Te). CKopallIH>a TeopwjcKa H eKcrrepttMeHTantta HC'I'pa)l(HBaH>a 

YKa3yjy Ha HH3 IlOTeHu;HjanHHX npHMeHa y HaHOeJieK'I'pOHHl.l;H [8-1 OJ. ITpH rrpOH3BO)];H,H Harrpasa 
OBO je,n;HH>eH>e ce qeCTO HapacTa y cpopMH KpHCTana MeTanopraHCKOM errHTaKCHjOM H3 rrapHe cpa3e 

[ 11]. Hg Te je 6ttHapHO xeMHjCKO je,n;HH>eH>e w npwna.n;a rpynH II-VI Te'I'pae.n;anHO KOOp,n;HHHCaHHX 

nonynpoBO)];HHKa. Y KpHCTMHOj pellleTKH CBaKH aTOM H3 II rpyne (Hg) je IlOBe3aH ca qeTHpH 

aTOMa m VI rpyrre (Te) jaKHM KosaneHTHHM Be3aMa Koje Meijyco6Ho 3aKnanajy yrao 109,5°. 
KpHCTanHa CTPYKTypa je ccpanepHTHa 11 rrpe,n;CTaBJbeHa je IlOBpllIHHCKH u;eH'I'pHpaHOM Ky6HqHOM 

KpHCTMHOM perneTKOM ( F43m npocTOpHa rpyna). ATOMCKH nap (.n;ttMep) Ha Il03HUHjaMa (0,0,0) H 

(1/4, 1/4,1/4) y je.n;HHHqHoj lieJIHjH .n;ecpHHHllle npHMHTHBHY henwjy qwjoM ce 'I'paHCJiau;wjoM MO)l(e 

penpo.n;yKoBam KpttcTan [8]. KoBanettrne Be3e y MaTepwjany cy cpopMttpaHe H3Meijy 6s eneKTpOHa 
Hg aTOMa H Sp eneK'I'pOHa Te aToMa. ITollITO Hg H Te rrpHrra.n;ajy rpyrrH TellIKHX aToMa, 
penaTHBHCTHqKe KopeKu;Hje Il03Hu;Hje eHepreTCKHX HHBOa y HgTe cy BeOMa H3pa)l(eHe IlITO y 

. . . . 
MaCHBHOM nonynpOBO)];HHKY )];OBO)];H .n;o 30HCKe HHBep3HJe KOJa OBaJ MaTepHJan qwHH TOilOJIOilIKHM 
nonyMeTanOM [12,13]. CTaH>e ca 18 CHMe'I'pHjOM, KOje je .n;ereHepHCaHO yr TaqKH H caCTOjH ce o.n; 

30He TellIKHX IlIYITJbHHa (cKp. HH; eHrn. Heavy Hole) H 30He naKHX IlIYilJbHHa (cKp. LH; eHrn. 

Light Hole), je eHepreTCKH H3Ha.n; crnH>a ca r 6 CHMe'I'pHjoM Koja cpopMHpajy Ue.n;Hy) 

He.n;ereHepwcaHy 3oHy. 3oHa Htt)l(e eHeprnje car 6 cwMe'I'pttjoM je nonyH>eHa Hocwou;wMa Kojw 6w y 
HeHHBepTOBaHOM MaTepHjany nonyH>aBanH je.n;Hy o.n; 30Ha ca 18 CHMe'I'pHjOM. Y cne.n; OBe 

,,npepacno.n;ene" HaeneK'I'pHCaH>a, HH 30Ha je npeTe)l(HO 3ay3eTa H npe.n;cTaBJba BaneHTHY 30HY, 
.n;oK je LH 30Ha npeTe)l(HO HenonynwcaHa H HMa ynory rrpoBo,n;He 30He [12]. Ycne.n; KBaHTHOr 

KOH<pHHHpaH>a HaeJieKTpHCaH>a y CTPYKTypaMa KOHaqHHX )];HMeH3Hja, norryT KBaHTHHX jaMa H 
TaqaKa, eHepreTcKa CTaH>a y OKOJIHHH u;eH'I'pa 30He cy noMepeHa y O)];HOCY Ha Bpe,n;HOCTH y 
MaCHBHOM MaTepHjany (6anKy). 3a )];OBOJbHO Mane )];HMeH3Hje HaHOCTPYKType MO)l(e .n;oii.H .n;o 

OTBapaH>a npou;ena H3Meijy rs 30Ha lllTO MO)l(e 6wm npaneHO 'I'paH3HUHjOM CTPYKType y CTaH>e 
mono11owK02 U3011amopa. 

3a pa3JIHKY o.n; HOpManHor H30JiaTopa, TOITOJIOilIKH H30JiaTop noce.n;yje eHepreTCKH rrpou;err 
y 6anKy H CTaH>a JlOKMH30BaHa no HBHUaMa (rroBpllIHHH) Koja cy 3allITHneHa BpeMeHCKH 

HHBep3HOM CHMeTPHjOM. O.n; noce6Hor HHTepeca ca CTaHOBHlllTa ,n;Hceprnu;Hje cy HgTe 

HaHOCTPYKType Koja ce no.n; o.n;peijeHHM ycnoBHMa Mory HaliH y crnH>y TaK03BaHor 

)];BO)];HMeH3HOHOr (2,[() TOilOJIOilIKOr H30JiaTopa, KOjH ce jolll Ha3HBa H KBaHTHH CilHHCKH XoJIOB 

(eHrn. Quantum Spin Hall; CKp. QSH) H30JiaTOp [14,15]. IToje.n;HocTaBJbeHH ecpeKTHBHH TeopHjCKH 

Mo.n;enH npe.n;BHijajy nocrnjaH,e QSH cTaH,a y HgTe/CdxHg1-xTe KBaHTHHM jaMaMa [14]. 3a 
penaTHBHO BeJIHKe .n;e6JbHHe HgTe MaTepHjana jaMe npoBO)];Ha H BaneHTHa 30Ha cy HHBepTOBaHe, 

CJIHqHO Kao y MaCHBHOM MaTepHjany. Ka.n;a .n;e6JbHHa jaMe )];OCTHrHe KpHTHqHy Bpe,n;HOCT dc=6,3 
nm )];0Jla3H .n;o TOTIOJIOillKOr npena3a [14], IlITO je IlOTBpijeHO H y CKopalllH,HM eKcnepHMeHTHMa 
[ 15]. MoryliHocT rrpena3a y He'I'pHBHjanHa TOilOJIOilIKa CTaH>a KapaKTepHCTHKa je 11 CJIO)l(eHHjHX 

C'I'pyKTypa rronYT CHMe'I'pHqHe )];BOC'I'pyKe KBaHTHe jaMe 3aCHOBaHe Ha HgTe/CdxHg1-x Te 

xeTepocrrojy. Y CHMe'I'pHqHHM CTPYKTypaMa TOilOJIOilIKa 'I'paH3HUHja ce MO)l(e KOH'I'pOJIHCaTH 
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IIOMony CIIOJbanrn,er eJieK-rp11qHor IIOJba. AMrrJI11TyAa IIOJba HeOIIXOAHa 3a rrpeJia3 y CTaH,e 

TOIIOJIOIIIKOr 1130JiaTopa MO)Ke AOBeCTl1 AO eJieK-rp11qHor rrpo6oja MaTep11jana 11 -rpajHor 

MexaH11qKor OIIITeD.eH,a, ArnepHaTHBa je YBO~eH,e MaJie ac11Me-rp11je y c-rpyKTYPY Koja AOBOA11 AO 

OTBapaH,a rrpou;erra [16], IIITO ecpeKTl1BHO CMaH>yje aMIIJil1TYAY IIOJba HeOIIXOAHY 3a TOIIOJIOIIIKY 

-rpaH311IJ;l1jy. U:11Jb 11CTpa)KHBaH,a je Aa ce crrpoBeAe AeTaJbHa aHaJil13a ac11MeTp11qH11x ABOCTPYKHX 

HgTe/CdxHg1-x Te KBaHTHl1X jaMa 11 11crr11Ta yT11u;aj ac11Me-rp11je Ha 30HCKY c-rpyKTYPY· 11H11u;11janH11 

pe3yJITaTl1 YKa3yjy Ha rrceyAOCIIl1HCKl1 6a311paHy <pl1311KY y ac11Me-rp11qHHM c-rpyKTypaMa, KOja je 

CJil1qHa OHOj y ABOCJIOjHOM rpacpeHy 6e3 AOJil1HCKe AereHepau;11je. OBO 611 OTBOp11JIO MorynHOCT 3a 

rrp11MeHy HgTe/CdxHg1-x Te xeTep0CTpyKTypa y peamnau11j11 H0Bl1X TOII0JI0IIIKHX CI111HCKHX 

TpaH311CT0pa ca ecpeKTOM IIOJba [ 17]. 

IIpopaqyH cpoHOHCKe A11CI1ep311je MOHOCJioja HgTe YKa3ao je Ha Al1HaM11qKy CTa611JIHOCT 

OBOr MaTep11jana y 2,l], cpopM11, IIITO OTBapa MorynHOCT peanmau;11je TaHKOCJIOjHl1X HgTe HarrpaBa. 

3a pa3Jil1KY OA HajII03HaT11jer 2,l], MaTep11jana rpacpeHa, MOHOCJIOj HgTe H11je caBprneHo IIJiaHapaH. 

ATOMl1 Hg 11 Te cy IIOMepeHl1 y HOpMaJIHOM rrpaBu;y y OAHOCY Ha paBaH y q11joj ce rrpojeKu;11j11 

cpopM11pa c-rpyKTypa o6JIHKa rrqeJI11H>er can.a, cn11qHa c-rpyKTyp11 rpacpeHa. 3a c-rpyKrype 

HaHoMeTapCKl1X A11MeH311ja rrpou;err 113Me~y BaJieHTHe 11 rrpoBOAHe 30He je peAa eV 36or ecpeKTa 

jaKor KOHcp11H11paH>a y CBe Tpl1 A11MeH311je. CKoparnli>a Teop11jcKa 11CTpa)Kl1BaH>a YKa3yjy Ha rrojaBy 

A11CKpeTHl1X CTaH,a OKO <I>epM11jeBor Hl1BOa [ 18]. OBa CTaH,a cy JIOKaJil130BaHa AY)K 11Bl11.l;e 

CTpyKType, rra ce qecT0 Ha311Bajy 11 U6U 1ma cma1-ba. Mo)Ke ce IIOKa3aTl1 Aa IIOCTOjl1 3HaqajHa 

BepoBaTHona rrpena3a 113Me~y l1BM:qHl1X CTaH,a 6Jil1CKl1X no eHepr11jaMa, IIITO y OIITl1qKoM CMl1CJIY 

oBaKBe crpyKType q11H11 rror0AH11M 3a peamnau11jy AeTeKTopa y Tepaxepu;Hoj 06nacT11 AaJieKor 
HHcppaupBeHor AeJia crreKrpa. EKcrrepHMeHTaJIHO peaJIH30BaHH Me30CKOIICKH HgTe KBaHTHH 

rrpcTeHOBl1 YKa3yjy Ha rrocrnjaH>e AE ecpeKTa y KBaHTHHM rrpcTeHoB11Ma. HoBe TexHonor11je 2,l], 

MaTep11jana YKa3yjy Ha MorynHOCT cpa6p11Kau;11je HaHOCKOIICKl1X KBaHTHl1X TaqaKa 11 rrpcTeHOBa 

peAa AeCeTaK HaHOMeTapa. Teop11jcKa 11C'Ipa)KHBaH,a YKa3yjy Ha IIOCTojali>e HeKOJil1KO MexaHH3aMa 

3a MaH11cpecrnu;11jy AE ecpeKTa. KoA OApe~eH11x re0Merp11ja Moryna je rrojaBa ocu;11nau;11ja qaK 11 y 

KBaHTHl1M TaqKaMa, IIITO je IIOCJieA11na ecpeKaTa KBaHTHe l1HTepcpepeHu;11je Be3aHe 3a 11Bl1qHa CTaH,a 

[18]. U:11Jb 11CTpa)Kl1BaH>a je Aa ce 11CI111Tajy eJieKTpOHCKa 11 OIITl1qKa CBojcTBa 2,l], KBaHTHl1X TaqaKa 

11 rrpcTeHOBa pa3Jil1ql1Te re0Me-rp11je, Kao 11 MoryhHOCTl1 KOH'IpOJie H,11X0Bl1X oco611Ha . 

II0AeIIIaBaH>eM 06JI11Ka, T11rra l1Bl1Qa 11 11HTeH311TeTa CIIOJbaIIIH,er MarHeTCKOr IIOJba. OBaKBe 

CTpYKType 611 11MaJie BeJil1KY rrp11MeHy y caBpeMeHl1M OIITOeJieKTpOHCKHM ype~ajHMa y 

HHcppaupBeHOM AeJiy OIITHqKor crreKTpa, Kao H 3a MOAepHe KBaHTHe HHTepcpepoMe-rpe. 

PeneBaHTHe pecpepeHu;e y Be3H ca TeMoM: 

1. Harrison P.: Quantum Wells, Wires and Dots: Theoretical and Computational Physics of 
Semiconductor Nanostructures, Chichester: Wiley (2005). 

2. Woggon U.: Optical Properties of Semiconductor Quantum Dots, Berlin: Springer (1997) . 

3. Brus L. E.: A simple mode/for the ionization potential, electron affinity, and aqueous redox 
potentials of small semiconductor crystallites, -Journal of Chemical Physics, Vol 79, No 11, 

1983, pp. 5566. 

4. Michetti P., Budich J. C., Novik E. G., Recher P.: Tunable quantum spin Hall effect in 
double quantum wells, -Physical Review B, Vol 85, No 12, 2012, pp. 125309. 

5. Liu C., Hughes T. L., Qi X ., Wang K., Zhang S.: Quantum Spin Hall Effect in Inverted 
Type-II Semiconductors, -Physical Review Letters, Vol 100, No 23 , 2008, pp. 236601. 

6. Levy Yeyati A., Biittiker M.: Aharonov-Bohm oscillations in a mesoscopic ring with a 
quantum dot, -Physical Review B, Vol 52, No 20, 1995, pp. R14360-Rl4363. 

7. Bruno-Alfonso A., Latge A.: Aharonov-Bohm oscillations in a quantum ring: Eccentricity 
and electric-field effects, -Physical Review B, Vol 71, No 12, 2005, pp. 125312. 

8. Zheng H ., Li X. B., Chen N. K., Xie S. Y., Tian W. Q., Chen Y ., Xia H., Zhang S. B., Sun 

H. B.: Mono/ayer II-VI semiconductors: A first-principles prediction, -Physical Review B, 

Vol 92, No 11, 2015, pp. 115307. 
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9. Fu H., Gao J. H., Yao K. L.: Topological field-effect quantum transistors in HgTe 
nanoribbons, -Nanotechnology, Vol 25, No 22, 2014, pp. 225201. 

10. Hafiz S. B., Scimeca M., Sahu A., Ko D. K.: Colloidal quantum dots for thermal infrared 
sensing and imaging, -Nano Convergence, Vol 6, No 7, 2019, pp. 1-22. 

11. Irvine S. J. C., Mullin J. B., Royle A. : Epitaxial growth of HgTe by a MOVPE process, -
Journal of Crystal Growth, Vol 57, No 1, 1982, pp. 15-20. 

12. Yan B., Zhang S. C.:Topological materials, -Reports on Progress in Physics, Vol 75, No 9, 
2012, pp. 096501. 

13. Sengupta P. , Kubis T., Tan Y., Povolotskyi M., Klimeck G.: Design principles for HgTe 
based topological insulator devices, -Journal of Applied Physics, Vol 114, No 4, 2013 , pp. 
043702. 

14. Bemevig B. A., Hughes T. L., Zhang S. C.: Quantum Spin Hall Effect and Topological Phase 
Transition in HgTe Quantum Wells, Science, Vol 314, No 5806, 2006, pp. 1757-1761. 

15 . Konig M., Wiedmann S., Brune C., Roth A. , Buhmann H., Molenkamp L. W., Qi X. L., 
Zhang S. C.: Quantum Spin Hall Insulator State in HgTe Quantum Wells, Science, Vol 318, 
No 5852, 2007, pp. 766-770. 

16. Topalovic D. B., Arsoski V. V., Tadic M. Z., Peeters F. M.: Tunable quantum phase 
transitions in asymmetric HgTe/CdJ--Ig1-xTe double quantum wells, -Abstracts of tutorial, 
keynote, invited lectures, progress reports and contributed papers of The Seventh International 
School and Conference on Photonics, Photonica 2019, Belgrade, 2019, pp. 109, ISBN: 978-
86-7306-153-5 . 

17. Michetti P. , Trauzettel B., Devices with electrically tunable topological insulating phases, -
Applied Physics Letters, Vol 102, No 6, 2013 , pp. 063503. 

18. Topalovic D. B., Arsoski V. V., Tadic M. Z., Peeters F. M.: Confined electron states in two­
dimensional HgTe in magnetic field: Quantum dot versus quantum ring behavior, -Physical 
Review B, Vol 100, No 12, 2019, pp. 125304. 

3. IloJiaJHe XHnoTe1e 

• Y ac11MeTl)M1IHMM )J;BOCTPYKMM HgTe/CdxHg1-x Te KBaHTHMM jaMaMa, ettepreTCKM npouerr 
M3Meljy CTaH:,a ca YKYTIHMM MOMeHTOM j =3/2 ce MO)Ke no;::i;ernaBaTM BapttpaH:,eM O)J;HOCa 
;::i;e6JbttHa HgTe jaMa, Kao M Bap11jau11joM MOJICKor y;::i;ena (x) CdTe y CdxHg1-x Te 
6ap11jepaMa; 

• IlpH o;::i;pel)ettoj Bpe;::i;HoCTM Q)aKTopa ac11MeTl)ttje Morylie je np11cycrno nonyMeTaJIHe cpa3e 
KOja je CJUi'-IHa ,LJ;BOCJIOjHOM rpacpeHy; 

• YBor)eH:,e acttMeTl)Mje KO,n; ,n;BOCTIJYKMX HgTe/CdxHg1 -x Te KBaHTHMX jaMa MO)Ke ;::i;oBeCTH ;::i;o 
. . . 

npOCTOpHe pa3,ll;BOJeHOCTM CTaH>a y npOBO)J;HOJ M BaJieHTHOJ 3OHM; 
• Y eneKTl)OHCKOM cneKTpY je,n;HocnojHHX HgTe HaHOCTPYKTypa senHHa cTaH:,a, Kaja cy y 

cyrnTMHM )J;MCKpeTHa, cy npeTe)KHO opraHM3OBaHa y ryCTO nonyJIMCaHe IlO)];3OHe, KOje cy 
pa3;::i;BojeHe eHepreTCKMM npoueTIMMa; 

• CrnH>a opraHM3OBaHa y TIO)J;3OHe MMajy oco6MHe CJIM'IHe CTaH,MMa y CTIJYKTypaMa 
Me3OCKOTICKMX )J;MMeH3MJa; 

• Y noje;::i;MHMM eHepreTCKMM npouerr11Ma 2)], HgTe HaHOCTIJYKTypa lie ce nojaBHTH jactto 
. . 

113,ll;BOJeHa ,ll;MCKpeTHa CTaH>a, KOJa cy npOCTOpHO JIOKaJIM3OBaHa Ha MBM'IHMM aTOMMMa 
HaHOCTl)yKType; 

• IlocTOjM MoryliHocT npeJia3a M3Meljy eHepreTCKM 6JIMCKMX MBM'IHMX CTaH>a, IllTO )J;OBO)J;M ;::i;o 
nojaBe OIIITIJMX nMKOBa y MHQ)paupBeHoM ;::i;eny cneKTl)a ancopnu11je; 

• IloJIO)Kaj M MHTeH3MTeT IlMKOBa y Tepaxeputtoj o6JiaCTH cneKTl)a ce MO)Ke q>MHO 
no;::i;e11IaBaTM npHMeHOM CilOJballIH,er MarHeTCKOr TIOJba; 
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• CBa cTaH,a 2)]; HgTe HaH0Ta'iaKa 11 HaHonpcTeHoBa, 611no .ua cy HBH'iHa 11nH .ua cy CTaH,a y 

Il0,U30HaMa, cy oceTJb11Ba Ha npoMeHy Cil0JbaIIrn,er MarHeTCK0r Il0Jba; 

• EHeprHje CTaH,a Ha HBHUaMa Il0,U30Ha 2)]; HgTe KBaHTHl1X npcTeH0Ba 11CilOJbaBajy 

H3pa)KeHe Ao ocu11nau11je, q11ja npaB11nHocT 11 cppeKBeHu11ja 3aB11ce o.u 06n11Ka H .UHMeH3Hja 

HaH0CTPYKType; 

• Iloje,UHHa 11BH'iHa CTaH,a y KBaHTHHM npcTeH0BHMa, anH Hy KBaHTHHM Ta'iKaMa, YKa3yjy Ha 

nojaBy Ao ocu11nau11ja y MarneTCK0M noJby, UITO je nocne.u11ua li>HX0Be cneu11cpH1iHe 

noKan113aUHJe .uy)K 'iHTaBe HBHUe HaH0CTPYKType. 

EneKTPOHCKa 30HCKa CTPYKTypa ac11Merp111iHl1X .UB0CTPYKl1X HgTe/CdxHg1-x Te KBaHTHHX 

jaMa lie 6HTH o.upeijeHa IlOMoliy BHUie30HCKe k·p Teop11je. y 0KB11py 0Be Teop11je yKynHa TanaCHa 

cpyHKUHja je np11Ka3aHa Kao Jil1HeapHa KOM6HHaUHja OJIOXOBHX (UIBe,n;. Bloch) TanaCHl1X cpyHKUHja 

y ueHTPY op11nyeHOBe ( cppaHii;. Brillouin) 30He. 0Baj MeT0.U je 11H11U11janHO 6110 KOp11U1lieH 3a 

np116JI11)KHl1 on11c 30HCKe CTPYKType MaCHBHHX nonynpoB0.UHHKa, an11 ce y3 113BecHe 

anpOKCl1Mau11je, Il0Ka3a0 Kao ecp11KaCaH M0,n;en 3a aHan113y nonynpoB0.UHH'iKHX HaH0CTPYKTypa. 3a 

pa3JIHKY o.u CJI0)KeHHX MeTo,n;a npopaqyHa eneKTp0HCKe CTpYKType Ha 0CH0BY npBHX npHHUHila, 

k·p TeopHja He 3axTeBa 3Ha'iajHe paqyHapcKe pecypce, a npHT0M oMoryliaBa 3a,n;0B0JbasajyliH 

0ilHC ,n:Hcnep3H0HHX penau11ja eneKTp0HCKHX CTaH,a y 0K0Jil1HH f Ta'iKe. Ilpe,n:HOCT MeTO,n:a je 

penaTl1BH0 je,n;HOCTaBHO YKJbYtf11BaH>e Cill1H-op611THe 11HTepaKUHje, HHTepHHX H eKCTepHHX 

ecpeKaTa, Kao illT0 cy MexaHl1'iK0 Hanpe3aH>e, napaMarHeTCKe 11HTepaKu11je 11n11 cnoJbaUIH>e 

eneKTPl1'iH0 11 MarHeTCK0 Il0Jbe. 0Baj MeT0.U 3aBl1Cl1 o.u Manor 6poja napaMeTapa, TaK0 .ua ce M0)Ke 

ecp11KaCHO K0p11CT11Tl1 3a M0,UeJI0BaH>e TPaHCII0pTHl1X 11 0IITl1'iKl1X oco611tta HaH0CTPYKrypa. y 
.UOKTOpCKOj .u11ceprnu11j11 lie 6HTH KOpHUiheH 8x8 KejHOB (eHrn. Kane) k·p Mo,n:en y KojeM je CBaK11 

cnoj HgTe/CdxHg1-x Te acHMeTpH'iHe ,n:BocrpyKe jaMe onHcaH cKynoM o.u ocaM cnpernyT11x 

,n:mpepeHUHjanHHX je,n:Ha'iHHa. IlpernocTaBJba ce ,n:a cy 30HCKH napaMeTpH 3a HgTe H CdxHg1-x Te 

nerypy CTeneHaCTe cpyHKU11je K00p,n;HHaTe. Ilpo6neMl1 KOj11 ce Mory jaBl1Tl1 Ha CTpMHM rpaHHQaMa 

xeTepocnojeBa lie 611T11 peU1eH11 npHMeH0M oapTOBHX ( eHrn. Burt) C11Merp113aU110Hl1X npaB11Jia. 

YT11uaj eneKTpH'iH0r Il0Jba lie 6HTl1 ypaqyHaT Kp03 MO.D:Hq>HKaUHjy ,n:HjaroHanHl1X qnaH0Ba 

xaMHJIT0HHJaHa CHCTeMa. 

B11U1e30HCKH k·p MeT0,n: M0)Ke Bepo,n;ocrnjHo ,n;a on11II1e 30HCKY CTPYKTYPY caMo y 0Kon11H11 

f Ta'iKe, lliT0 H11je 3a,n;oBOJbaBajyhe 3a pa3MaTpaH>e HaH0CTpyKrypa K0.U Koj11x nocrnj11 jaKO 

KOHq>l1H11paH>e y CBe TPl1 .U11MeH311je. )];a 6H ce 113Bplli110 npopaqyH eneKTP0HCKl1X 11 0IITJ,fqKHX 
cBojcTaBa 2,z:J; HgTe HaH0CTPYKTypa KOpHCTHne ce MeTo,n; jaKe ae3e KojH ,n;o6po onHcyje 30HcKy 

CTpYKTYPY y uenoj opHnyeHOBOj 30HH 3a CTaH,a y npoueny H CTaH,a y Il0,n:J0HaMa Haj6JIH)KHM 

<l)epM11jeBOM Hl1Boy. IlapaMeTPl1 KOj11 cy HajqeIJllie KOpHUilieHH y MeT0.D:H jaKe Be3e cy ,n:0611jeHH 

,,q>l1TOBaH>eM" Ha ,[(Be pecpepeHTHe 30HCKe CTpyKrype: 1) yr Ta'iKH, Ha 30HCKY CTpyKTYPY .n:o6HjeHy 

k·p Mern,n;oM, 2) y ocTaTKY opHnyeHoBe 30He, Ha 30HCKY CTPYKTYPY ,n:0611jeHy y GW 
anpOKCHMaUHjH. y ,n;HcepTaUHjl1 he 611TH KOpmnlieH 6a311C sp3d5s* op611Tana y CnejTep-KocTepoBoj 

(eHrn. Slater-Koster) HOTau11j11 r.ue cy CK0K0Bl1 orpaHH'ieH11 Ha Haj6JI11)Ke cyce,n:He aToMe. Y Mo.uen 

lie 6HTH yKJby'ieHa H Cill1H-op6HTHa HHTepaKU11ja, illTO y HMnJieMeHTaU11jl1 Il0,Upa3yMeBa 

y,n;BocTpyqeli>e 6a3HCHor cKyna. YT11ri;aj MarneTcKor noJba lie 6HTH YKJby'ieH npeKo Ilajepncose 

(HeM. Peierls) 3aMeHe Kaja MO.D:11q>HKyje qJiaH0Be xaMHJITOHHjaHa 3a CK0K0Be eneKTp0Ha H3Meijy 

aT0MCKl1X CTaH,a yBoijeli>eM q>a3HOr TIOMepaja 3aBHCH0r o.n: MarHeTCK0r BeKTop IlOTeHUHjana. 

0IITH'iKa ancopnuHja 3aBHCH o,n; ,D;HII0JIHHX MaTPH'iHHX eJieMeHaTa KOjH he 6HTl1 o,n;peijeHH 

YKJbY'iHBaH,eM HHTpaop6HTanHHX 'iJiaH0Ba, illT0 npe,n:CTaBJba .D:0B0JbH0 .n:o6py anpOKCHMau11jy 3a 
0Til1C 0TITH'iK0r cneKrpa. 
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5. O'lfeKHBaHH uay'lfHH L{0ilpHH0C 

• Ha CHCTeMaTH'-IaH H ,[(eTa.JbaH HaqHH lie 6HTH npe,[(CTaBJbeHa CBOjCTBa H TeXHHKe mpa.[(e 

HaH0CTPYKTypa 0,1:( Hg Te je,[(HH,eH.a Koje noce.[(yje T0il0JI0illKa CBojcTBa; 

• <l>opMHpalie ce M0.[(eJI eJieKTp0HCKHX craH.a y HgTe/CdxHg1-x Te acHMeTPHqHHM 

AB0CTPYKHM KBaHTHHM JaMaMa; 

• .D:eMOHCTpHpalie ce ,[(a ce npeml3 H3 Il0JIYMeTaJIH0r y HeTPHBHjaJIHO H30JiaTOpCK0 CTaH.e 

KO,[( BHillecrpyKHX aCHMerpHqHHX KBaHTHX jaMa M0)Ke eqmKaCHO K0HTP0JIHCaTH 

Il0,[(elllaBaH,eM 0,1:(H0Ca ,[(e6JbHHa jaMCKOr MarepHjaJia; 

• lIOKaJalie ce ,[(a y ,[(B0CTpYKHM jaMaMa IlOCTOjH npocTOpHa pa3.[(BOjeHOCT H3Meijy CTaH,a ca 

,[(Ha npoB0AHe H Bpxa BaJieHTHe 30He H ,[(a npoMeHa M0JiapHor yrm.1;aja y 6apHjepaMa, Koja 
. . . 

yTHqe Ha cnpe3aH>e JaMa, M0)Ke HMaTH 3HaqaJaH yrm.1;aJ Ha 30HCKY crpyKrypy H ycJioBe 3a 

T0il0JI0illKY rpaH3HI..J;HJy; 

• <l>opMHpahe ce BHille3oHCKH M0.[(eJI eJieKTp0HCKHX crnH>a y 2.D: HgTe KBaHTHHM rnqKaMa H 

KBaHTHHM npcreH0BHMa 3aCH0BaH Ha MeT0,[(H JaKe Be3e; 

• EHlie aHaJIH3HpaHa eJieKTp0HCKa crpyKTypa H 0ilTHqKe oco6HHe y je.[(HOCJIOjHHM KBaHTHHM 

raqKaMa H npcTeH0BHMa pa3JIHqHT0r o6JIHKa H ,[(HMeH3Hja y npHCYCTBY Cil0JballlH>er 

MarHeTCK0r H eJieKTPHqHor Il0Jba. 

• lIOKaJalie ce ,[(a y HaHoraqKaMa H HaHonpcTeH0BHMa IlOCTOjH BeJIHKH yrm.1;aj HBHqHHX 

CTaH>a Ha 0IITHqKy ancopm.1;Hjy y Tepaxepll,HOj o6JiaCTH, KOja ce M0)Ke q_JHHO II0,[(elllaBaTH 

npHMeH0M MarHeTCK0r Il0Jba; 

• IIoKaJalie ce ,[(a IIOCTOje HHTeH3HBHe AE OCll,HJiall,Hje CTaH>a y npoBO,[(HOj H BaJieHTHOj 30HH 

KO,[( HaHonpcTeH0Ba; 

• Y CTaHOBHlie ce ,[(a nocroje cnell,HcpHqHa HBHqHa CTaH>a JI0KaJIH30BaHa AY)K qHTaBHX HBHll,a 

CTPYKType Koja ,[(0B0,[(e ,[(0 MaHmpeCTall,Hje AE OCll,HJiall,Hja qaK H y je.[(HOCTpyKo IlOBe3aHoj 

crpyKrypH nonyr KBaHTHe rnqKe. 

6. Ilnau HCTpaJKHBaH.a u CTPYKTypa pana 

• Y npsoj cpa3H lie 6Hlie H3BpllleH ,[(eTa.JbaH nperneA H cHcTeMaTH3all,HJa peJiesaHTHe 

JIHTeparype y Be3H ca HaqHH0M np0H3B0,[(H>e, eJieKTp0HCKHM H 0ilTHqKHM CB0JCTBHMa y 

noJiynpoB0,[(HHqKJ1M HaHocrpyKTypaMa Koje cy npe.[(MeT HCTPa)KHBaH>a ,[(0KT0pcKe 

,l],HCepTall,HJe; 

• Ha ocHoBy amun13e rrocTojenHx pe3yJITaTa, y ~yroj q>a3H he 6HTH ,z:i;eq>11tt11catt11 

HHTepecaHTHH o6JIHll,H H cacTaBH HaH0CTPYKTypa 3a HCTPa:)KHBaH,e. <l>opMHpalie ce M0,[(eJIH 

je.[(HoqecTH'lHHX CTaH>a Ha 0CH0BY BHille30HCKe k·p TeOpHje 3a CTPYKType THna KBaHTHe 

jaMe, ,[(OK he ce 3a aHaJIH3Y HaHoraqaKa H HaHonpcTeH0Ba ocpopMHTH M0,[(eJIH 3aCH0BaHH Ha 

MeTO,[(H jaKe Be3e. 3a ,[(eq_)HHHCaHy npo6JieMaTHKY be 6HTH ycsojeHH O,[(rOBapajynH 

napaMeTpH 30HCKe CTpYKType; 

• y ll,H.Jby HyMepHqKe HMilJieMeHTau,Hje O)],a6paHHX M0)],eJia 30HCKe crpyKType 6Hlie 

cpopMHpaHH nporpaMcKH K0)],0BH y PYTHON nporpaMCK0M je3HKY 11 MATLAB 

cocpTBepcKoM naKery y rpelioj cpa3H 11crpa)KHBaH,a; 

• y qerBproj <pa3H he 6HTH aHaJIH3HpaHH pe3yJITaTH eJieKTp0HCKHX H 0ilTHqKHX CBOjCTaBa 

o.n;a6paHHX HaH0CTpyKrypa y npHCYCTBY Cil0JballlH,er eJieKrpHqHor H MarHeTCK0r II0Jba. 

Pe3yJITaTH lie 6HTH ynopeijeHH ca )],0CTYilHHM eKcnepHMeHTaJIHHM pe3yJITaTHMa H3 

peJieBaHTHHX pecpepeHU,H. 
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7. 3aKJLy'laK H npei:vmr 

Ha ocHosy H3JIO)KeHor KoM11c11ja KOHCTaryje ,n;a L(yrnaH TonanoBHn, MacTep HH)Kee,ep 
eJieKTPOTeXHHKe H paqyttapCTBa, HcnyH>aBa CBe IlOTPe6He ycJIOBe 3a H3pa,n;y ,D;OKTOpcKe 
.n;11cepTaQHje no.n; HaCJIOBOM ,,AHanHJa H Mo.n;enoBaH:,e eneKTPOHCKHx CTaH:,a y HgTe 
HaHOCTPYKTypaMa". Ilope.n; HCnylI>eHOCTH qiopMaJIHHX ycnoBa, KaH,n;H,n;aT je IlOKa3aO cnoco6HOCT 3a 
THMCKH pa,n;, aJIH H .n;a caMOCTaJIHO pemaBa npo6JieMe Teop11jcKe aHaJIH3e H HyMep11qKe CHMyJiaQHje 
CJIO)KeHHX HaHOCTPYKTypa, Kao H .n;a KpHTHqKH aHaJIH3Hpa .n;o6HjeHe pe3yJITaTe. 

Ilpe,n;JIO)KeHa TeMa .n;11cepTaQ11je je HayqHo 3aCHOBaHa H np11na,n;a y)Koj ttayqHoj o6nacm 
cD11311qKe eneKTPOHHKe. PaJMaTPaHa TeMa je o.n; BeJIHKor 3HaIJaja 3a KOHCTPYHCaH:,e KOHI~enTyantto 
HOBHX HaHoeJieKTpOHCKHX HanpaBa, Kao H 3a H3pa.n;y MO,n;epHHX HHq>paQpBeHHX q>OTO,D;eTeKTOpa 
BeJIHKe eqi11KaCHOCTH ca MoryhHornhy no.n;ernaBa1I>a ancopnQHOHor oncera. 

KoM11c11ja npe,n;Jia)Ke HacTaBHO-HayqttoM Behy EneKTPOTexttlfqKor qiaKyJITeTa 
YttHBep3HTeTa y Eeorpa,n;y ,n;a o,n;o6p11 L(yrnaHy Tonan0B11ny, MacTep HH)KeH:,epy eneKTpoTeXHHKe H 
paqyHapcTBa H3pa,n;y ,D;OKTOpCKe ,n;HcepTaQHje no,n; HaCJIOBOM ,,AHaJIH3a H MO,LJ;eJIOBalI>e 
eneKTPOHCKHX CTaH>a y HgTe HaHOCTPYKTypaMa" no,n; pyKoBo,n;cTBOM ,n;p Bna,n;HMHpa ApcocKor, 
BaHpe,n;Hor npoqiecopa Ha EneKTPOTeXHH'IKOM qiaKyJITeTy YHHBep3HTeTa y Eeorpa,n;y. 

Y Eeorpa,n;y, 27.01.2020. ro,n;11He. 

qJIAHOBH KOMHCHJE 

na,n;HMHp Ap npocpecop 
aKyJITeT 

.n;p M11naH Ta,n;11b, p(\11, BHH npoqiecop 
YHHBep3HTeT y Eeorpa.n;y - EJieKTPOTeXHlflIKH q>aKyJITeT 

:~Jlyx-1? ::!Hu npo~ecop 
HTeT y Eeorpa.n;y - MarnHHCKH cpaKynTeT rn ~~ 

.n;p Bna,n;H Hp PajoBHn, .n;oQeHT 
YHHBep3HTeT y Eeorpa,n;y- EneKTPOTeXHH'-IKH cpaKynTeT 

p.leneRa Pa,n;oMHoBHn, pe,n;OBHH npoqiecop 
YHHBep3HTeT y Eeorpa.n;y- EJieKTPOTeXHH'IKH q>aKyJITeT 

~~ Ma!.!1if npo~~op 
YHHBep3HTeT y Eeorpa.n;y-EneKTPOTexHH'IKH qiaKyJITeT 
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