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Bbpxy Ar{ceprauuoHeH rpyA 3a npHAo6r4BaHe Ha o6pa3oBarenHara I{ HaytrHa cTeneH

"goxTop" Eo Hayquara crleuuirJlrloct 4.1 ,,@r,r3u.rHu HayKI.r" (Enercprauulr, MarHr4THr4 u
onrr.rtluu onoft crna Ha KoHAeH3vpauara rvrarepux)

Hayuua opraHr{3arlrs: XTMY, rp. CoQur
Anrop Ha Arrceprarl[onurrr rpy.u: Araa MoxarueA Moxarreg Agavr, ac. B

Ynunepcurer Coxar, Erraner Ia peAoBeH AoKTopaHT B KareApa <<Ou3uKa>, XTMy
Teua Ha ArrceprarlrroHnr{fl TpyA: "TepuoereKTpIarrHl,I BizSel- BizTe: TrHKIT croeBe"
PeqenseHr: Pyxa leopruena XapusanoBa, AoueHr, A-p (XTMY-Co$ux)

1. Kparrcu OnorpaQuqHu AaHHr rr xaKapreplrcruKa Ha HayrrHHTe rrHTepecu
Ha KanArr.qara. f-u Anaa Moxave4 Moxanaet A,uarrr e poAeH npes 1985r. n Eruuer.
llpes 2006r. 3arrIHTaBa 6axa-nanrpcKa, a upes 2011r. - uarncrbpcxara cI,I crerleH rro

(prEsuxa B Ynunepcrarera Coxar, Eruner. Mexgy 2013r. v 2015r. uspa6orna

AorTopcKara cv 1r4ceprarlr.rfl s XTMY-Co$ux. Cne4 sanrplrlBaHero Ha Marl,IcrbpcKara
c[r crerreH, r-s AAau pa6our Karo AeMoHcrparop H rexulatlecxu cbrpylnux (2007-
2011r.) r.r Karo acrrcreHr r4 r,r3cneroBarerr (2013-2015r.) n YnaBepcllrera Coxar,
Eruler. Or 08.10.2013r. e 3arrr4creH r(aro peAoBeH AoKTopaHT B KareApa <Ouguna> ua
XTMy ilo HayqHara cfleq[Iannom 4.1 ,,@H3I,I.IHI4 HayKu" (Ener<rpuuHl,I, MaTHLITH]I u
ourlrqur.r csoficrna Ha KoHAeH3HpaHara uareprax) u e orrrllcJlen c rlpaBo Ha 3auura Ha

01.10.2015r. floroxun e ycremHo cneulranHrrre lr o6qo npo([unnra I,I3TLITLI no
cnerlntuluocrra, a cblrlo H3TII,IT uo anruaftcrll e3uK.

HayrHara o6lam Ha r-H Aaarvr e currre3 u r{3cJIeABaHe ua arvrop(pHfl Marepl,Ianrl

s o6eN{ua kr rruroclofina $oprvra, r.Bf{aBane Ha rexH}ITe (pusuxoxuuurlHlI,

eJreKTprrrrHrr, TepMoeneKTpHqHI,I u onrl{qHlI csoftcrna. Ctanrop e Ha o6rqo 6

ny6maraqullt, or KollTo l e s pe(fepupano crllcaHl,Ia, l - n c6opunr c AoKnaAu Ha

MexAyHapo4ua xonlpepeHrlr.rs c peAarTop er ISBN, a3 ca B cnI{caHI,L c }IMIaKT rfaxrop
14 I n c6opHr,rK c AoKnaAr,r or xou(pepeHrlr.ru. V.ractsar e B 5 naqraoua;lnvt u
Mex,{yHapoAHu HayqHra ron(pepeHrlu}r c ycrH}r AoKJIaAu u s 3 xon(pepeuqurkr - c

rrocrepHrr rrpeteHTarluu. 3a go6pure cr4 rrocrrrxeH[.t{ Karo cryAeHT I,I no BpeMe Ha

nrpa6ornaHe Ha Ar{ceprawsra cH e ronyqut2 uarpagl4 LI crI4rIeHrut (2013-2015r.) no
flporpaMara MEDASTAR. Yqacrsan e B cJIeAHpIre HayrlHo-rl3clle,4oBarencru

npoeKTr,r: TEMPUS rpoeKT "Cb3AaBane r4 BbBexAaHe Ha HoBI,I a o6uossnane Ha

cbrrlecrByBarur4Te KypcoBe n o6racrra Ha MarepLIaJIo3HaHLIero" B YHunepcnter Coxar;
XTMy [poeKT "?I3cle4BaHe Ha xurJrxoreHr,rAHrr MarepI,Ia[]I 3a nprInoxeHl4e B

euepreruKara"; [pOeKT Ha EAH "Xu6pugttu MaTep[aJII4 3a npHnOxeHI,Ie B

orlToeJIeKTpoHIaKara".

2. Arcryaluocr Ha npo6.uevra, [perJreA Ha Ar.rcepraIIIroHHLIfl TpyA rI auaJrr{3 Ha

pe3yJrrarr.rre. Euepruitrtus't 4e(fnqrEr I4 orprIIIareJIHpIflT eSext or 3arorlJl{Hero Ha

KJII{MaTa II 3itMbpCflBaHeTO, IIOpOAeHO OT I,I3rapfiHeTO Ha IIOJIe3HLI I'I3KOIIaeMI4, Bbpxy

oKoJIHara cpeAa ca upo6lelru or cBeroBHa 3Haql{Mocr. Btguoxen HarI[H 3a

uo4o6pxnane Ha eHeprnituara e(perunuocr e I,I3noJBBaHero Ha repMoeneKTpI'FIHH

reHeparopr..r 3a o[oJr3orBopflBaHe Ha or[aAHara rorIJILIHa. Ilpe4Iaucrnoro Ha

TepMoeJreKTpr,rqHr,rTe reHepaTopE e Jrr'rflcaTa Ha IIIyMOBO 3ztMbpcsBaHe I'I Bb3MOXHOCTTa

sa uspa6orBaHero Ha KoHcrpyKUr{u c pa3ntlqHl{ pa3Mepl{, KoI{To Morar Aa HaMepsr

rrpr{noxeHr,re 3a 3axpaHBaHero na ycrpoficrBa c HI4cKa KoHcyMaUufl Ha eneKTpoeHeprl4fl.

Apyro Bb3MoxHo npr.rnoxeHrre e Karo 3aMecrLITeJII,I Ha aBToMo6ulHure anrepHaropl4 c



qen rroAo6pf,BaHe Ha ropr{BHara eOeKTr{BHocr I4II,I yrlorpe1ara Ha Ilenrl4e eJIeMeHr}I

BMeCTO XJraAr.rJrHr,r KoMflpecopu. Ar<ryzuruocTTa Ha IlpeAnoxeHoTa I43QneABaHe ce

olrpeAenfl QT noTeHuuaJla 3a npunoxeHl{e Ha TepMoeneKTpI"ItIHUTe reHepaTopl{ 3a

npeO6pa:yBaHe Ha OT11aAbtIHa T6IIJII'IHa B eneKTpl4rlecKa egepr14{ Ha 3eMsTa I'{ B

KOCMr,rqecKr,r yonoBpr.fl. flepcuemlrBHlr 3a cI.IHTe3a Ha CTbKJIOKpECTaIHII MaTepI'IaJIU nOA

lpOprr,rara Ha TsHKu cJIOeBe I,I O$eMHu MaTepLIaWI 3a HaIIpaBaTa Ha TepMOeneKTp[qHI'I

reHeparopl,I Qa cnJlaBllre or cllcreMrate Bi-Te u sb-Te'- 
Ilpe1cranegaTa MII 3a pelleH3ll, pa$oTa e Ao6pe ilnagl'IpaHo I'I3cneABaHe Ha

Bb3MOXHOCTI4Te 3a clIHTe3 Ha cTbKJIa u cTbKnOKpI,IcTaJIHll TepMOeIeKTp[tIHI',I

MaTep[anl4 B cLIQTeMaTa BizTel-Bi2Se3 c BI4coKa creIIeH Ha [peBpbIIIaHe Ha ToIInI{HHa B

eneK;poegeprfir. Ilocoqenu ca ocHoBH]ITe vl3rrc:r.Ba:ulr,fl' KbM TepMoeJIeKTp]IIIH]ITe

MaTepI,Ian[ - BI,IQSKa eneKTpoIIpoBoAI'IMOcT I'I IoJUIM Koe(b[III4eHT Ha 3ee6eK, Ho HI'IcKa

Torrno[poBoAHocr, KoIlTo Aa AoBeAar Ao ron{Ma repMoeneKrpl'rqua e([erulnnocr' ZT

B [3cJreABaHI,Ifl TeMlleparypeH I4HTepBan. .{nceptaqra9HHl'IflT TpyA e Hanucag Ha 178

crpaHlrqr4, c6Abpxa iZ 
-$^ryp 

H I'Inlocrpaqutt vt 12 ralvuUk1 r\wrilpalr ca 203

JruTepaTypHlr r43TorrHlrKa KaTo 89 or T.,rx ca oT flocneAgllTe 10 IOAIaHI'I.
- 

B reopeTr4rrHaTa rracT Ha Ar,rcepTarlplflTa e HarIpaBeH aHUIJII4TI',IqeH rlperneA Ha

su:uunure npraHrIr.rrul HA AeficTBI4e Ha TepMoeneKTpI',FIHlITe reHepaTopll vI

xapaKTepr,r3r4parrlr.rTe rE Beruqr4HII C qen Ilpl{noxeHl4e Ha cnoMeHaTHTe ycTpoficTBa 3a

npoI,r3BOACTBO Ha rrr4cTa eneKTpOeH eptr4q, a cbIrIO e yrloMeHaTa HI{CKaTa eserrunuocr

Ha I{3IIOJI3BaHSTI4 Ao MoMeHTa MaTeplaanu. Hanpanenara cnpaBKa IIoKa3Ba' qe

rroTeHur,raJrHlr KaHAr,rAaTu 3a Br,rcoKoe(beKTI{BHI{ TepMoeJIeKTp[tIHrI MaTepI{anI{ ca

[o[ynpOBOAHHKoBI,I cIIJIaB]I, I'I3BeoTHIa xaro "(fOnoHHI'I CTbKna-eneKTpOHHI{ KpI'ICTaJII'I"

lpfronon glass-electronic crystal). [zceptaurbr lr3ngnflBa roApo6uo rlpeArMcrBara Ha

Te3II MaTepilr'J]il 3a TepMoeneKTpI,ItIHu reHepaTopl{, KoeTo ce ocHoBaBa Ha BI,IcoKa

eneKTpo[poBoAI,IMocTBcJIe.4cTBI,IeHaroIsMaTaKoHqeHTpauugHaToKoHocv|TeIIv|14
sarpy4nenux $ououeu TpaHcnopT B cIIJIaBTa. Heo6xoAuMO e Aa ce noAllepTae' qe

IIpoBe,{eHI{TeI{30JIeABaH}I,3acslaTcJIoxHI4oTIJIeAHaToqKaHacI4HTe3avI
lonyqaBageT6 IIM IIOA abopM aTa Ha T5HKII cJIoeBe TpIaKSMIIoHeHTHII CIIcT9MII H r-H

Alarrl e HarrpaBr{n eAHa MHOro 3aAsn6oqeHa u IIOApO6ua cnpanKa 3a CbcToflHLIeTO Ha

rrocTaBeHl,If, My HaytIeH npo6JIeM. B upoUec a Ha :agpaloTBaue Ha Al'IcepTaUlz,flTa cu Toit

e ycBol{n H pI3IIOJI3BaJI 3a IA3IIsJIHeHI',Ie Ha IIOCTaBeHI',ITe 3aAaql{ peAl',lqa TpaAI{IIIIOHH}I I',I

cbBpeMeHHr4 MeroA,r 3A Cr{HTe3, a cbnro 3A OIIeHKa Ha crpyKTypara vt

T9pMOSJISKTpI,ITIHIT9 pI oIrTrrtIHI'I CBOfiCTBa I{ flapaMeTpll Ha o6eKTI{Te Ha I43CneABaHe'

O6pasOnareJIHI,ITe UenLI Ha AoKTOpaHTyputa ca I'I3II5JIHSHI{ yc[eIIIHo' a npeAcTaBeHI'LT

AprcepTalluogeH TpyA xapaKTepl'I3l{pa Anaa A4a'rtl KaTo yMen eKcIIepI{MeHTaTop Ia MnaA

,ruyo, pa6oTHUK, BJraAeeIq cbBpeMeHHI{ tpusrauura tr susuroxutrluuura

r,r3.neAoBaTeJrcKr,r MeToAra. c orneA MOTI'IBaIIUSTA.,A IIOCTaBeHI',ITe 3aAaql,, AI{C.pTaHTAT

e HarrpaBr.rna [oApo6eH [perneA Ha ocHOBHI{Te BI4AOBe MaTepI',IaiII{-KaHAIIAaTII 3a

HarrpaBara Ha Buc;Koet[eriunnra repMoeneKrpLItIH]I reHeparop]I I'I TexHI'ITe ocHoBH]I

ipusuunra xapaKTepl'Icrl4xr/t, Karo ce [o'ryIepraBa' qe HaMaJIflBaHe Ha

TonnoflpoBoAr.rMocTTa MOXe LA Ae IIocTI{IHe rlpe3 AO6aB'f,HeTo B cbcTaBa Ha TexKpI

eJrMeHTr4 Karo Bi, Te u pb rr orraM HaJrr,rtrHr4Te Ao MoMeHTa Marepllanu ca BizTer,

Bi*Sbz-*Te:, PbTe, PbTe-PbSe. o6crAenu ca ocHoBHI4re llpo6neMtr [rpil ronyqaBaHero

HaKaIIecTBeHI4TepMoe[eKTpI4I{HI4MaTepl.Ianu,Ko}IToceAbnxaTocHoBHoHa
cbrrlecTByBail\aTa B3aLIMOBpb3Ka MexAy cBoftcTBaTa eneKTpo- H TOnnoIIpoBoAHOCT'

To:a (paxr e [ocnyx[Jl Ha I.-H Aaau KaTO MOTI'IBA\VX 3a I436Opa Ha qeJITa LI3A,.AI{vTe

Ha HetoBaTa AHCepTaII fig. - Lt3CIIeABaHe Ha BB3MOXHOCTI',ITe 3a cI'IHTe3 Ha TbHKOCJIOftHI',[

cJIOXHIT xanKoreHr.IAHI4 CTBKIoKpI'ICTaJIHI',I MaTep[anLI B cI'ICTeMaTa Bi-Te-Se 3A

TepMoeJreKTpIar{HI{ ,n oIrroeJIeKrpoHHIr ,,pI,JIoxeHI;' B HarIpaBeHI,I-f, nureparype, o63op



e .{aAeHa rloAPo6na uu0opnlaqufl,3a crpyrTypara, KprzcraJroxr.rMr4.f,Ta r.r 3aBrdcerurdre or
Trx eneKTpoHru cnoftQTBa Ha pa3nI,IrIHI,I xulnKoreHr{AHlr repMoenexTpr,IrrH}r Marepr,raJrr{ r,r

[o-TorIHo ua duuapru.ITe c[naBLI,lasupanu na BizS:, KbAero S e saMecreH or Se u ua
BizTe: [opa,{u Bt4coKara uu ctofiuocr Ha repMoeJreKTpr,rtrHara eQexrunuo cr, ZT (=l).
Izls6oprr Ha crrcreMara 3a r,r3cneABaHe, BizSe:-Bi2Tq, e y6eaaierHo noArpereH or
rlpeAcraBeHvITe H alJufi/.3'upalJ.ra n pa6orara Sasonu Ekrarpaurr Ha cr4creM6e Bi-Te a
Bi-Se. Hanpaneu e I43r{eplareneH [perneA Ha Susuvnute ocuoBra Ha r43rroJr3BaHr4Te
EKCIIEPHMEHTAJIHII METOAII 3A IA3CJIEABAHE HA CTPYKTYPATA (SEM, TEM, AFM);
eneKrpl'IllHure csoficrBa I,I TepMoenexTprlqHur roeSrqpreHT Ha 3ee6ex (2- ra 4-coH4on
ueto4); OrITI'IIIHI'ITe xapaKTepI{crI4KLI (a6cop6quonua cuerrpocKorru, 3a orrpeAenrHe
xoe$uqueHTr4Te Ha nponycraHe).

Pesyltarute or I,I3BbpIIreHara pa6ora ca oflr{canr.r B eKc[epr{MeHTarHara rracr.
Ha'raroto e nocBereHo ua noA6opa Ha rl3xorHr,rre cypoBraHr.r ra MeroAr4Te 3a crrHTe3 Ha
o6elfirure H rurroclofiHr Marepr.ranu (xoHneuquoHirnHo crarrflHe vt cborBerHo,
BAKYYMHO TEPMHqHO I,I3IAPEH'IE,VTE H I4MIIYNCHO NA3EPHO OTJIATAHE, PLD), KOETO
3aeAHO C OfII4CaHI,Ie HA ycnoBrlflTa Ha rroJlyrraBaHe, IIABA Bb3MOXHOCT 3a
Bb3rlpo[3BexAaHe Ha eKcrIepI4MeHTIlTe. Hanpanenu.rrr peHTreHo(pason a*aJrvt3, POA ua
o6eltsure Marepl4anl,I noKzBBa, rle re ca crbKnoKpr.rcraJrHr.r u r4eHrralplrrlr4pa (pasure
Bi2Te3 n Bi2Se3. KoncrarupaHo e o6pasyrauero Ha (pasr,r or rvrna Bi2(SeloTe*)3,
x:0,0+1,0. 3a x<0,5 floJroxeHrrrra Ha nr.rKoBere or peHTreHorpaMr.rre ca 6mn:rn 4o
Te3r.r Ha Sa:ara Bi2Se3, .qoKaro sa x:0,6+1,0 HanoAo6ssat re3r{ Ha Bi2Te3.
TepuorpannMerpr4trHr.rflr aHaJrLt3 (DSC u TGA) e yAaqHo no46paH Lr LaBa Baxga
un$oprvraqux 3a rroreHrlrranHoro [pr4noxeHpre Ha ,roryrarrrie o6paaqu Karo
TepMoeneKTpLItIHI-I MareplIanfi - HacrbfrBaHero Ha ilnoropnHH npeBpbrqaHr.r, krrru
Eporl'IqaHero Ha XLIMTMHLI peaKrlr{}r B TeMlleparyplHur r{HTepBan Ha npunoxeH}re.
Jloruqsa cJIeABaIqa crbnKa 3a rlocrr,rraHe uenr.rre Ha Ar,rcepTarlkrflTa e npoBexAagero Ha
MI'IKpocrpyKTypHo xapaKTepl{3l4paHe Ha cr.rHre3r,rpaHr,rre o6euHrE Marepuanr4 crc SEM,
xou6rnzpan c EDX aHaJIrI3, Koero [oAKperrfi npeAnoJroxenoro or peHTreHoBr.r.f,
aHuru3 cbrrlecrByBaHe Ha crsKnoKpr.rcraJrHa crpyKTypa. onpe4eneHoro c EDX
cborHollleHue e Bi:(Se+Te)=)1f . C uen rtnryBaHe Ha flonf{eHara crpyKTypa, a orrilM
I'I Ha eneKTpLItIHI'ITe I4 OIIT]I.IHI,I cnofictna, ca I,I3MepeHV ttJrbTnocTra v ca olpeAeneHr,r
KoMrIaKTHocrra, MonapHLIf, u cso6oAeH o6erra. KoHcrarupauu ca eKcrpeMyMr.r B
TexHHTe crofinocru npIa x:0,4, Koero Ar4ceprauTbr olscusrla c BJrprrH]rero Ha
cblbpxaHr.rero Ha Te nrpxy BuEa HacrpyrTypara.

3a no;ryueHllTe rro MeroAa ua VTE rbuKrr cJroeBe or cbcraBr.rre Bi2(Se1-*Te*):,
x:0,0+1,0, ctc crloMeHarr.rre [o-rope MeroAr4 ca I,I3cneAnanu $asoBl,rr cbcraB r4

Ml4KpocrpyKTypara. Or TEM I43cJIeABaHlrsra Ha cJroeBere, omoBaprqr.r Ha cbcraBrr
Bizse: N Bi2Te3, e rlorBbp.(eHa rloJrrrKpr4cranHara crpyKTypa r{ e HarrpaBeHo BaxHo c
orneA eneKTpI'IqHIare csoficrBa I,I [parTlIqecKoro npI,IJroxeHVe na6mo4euue, qe c
HapacrBaHe KoHIIeHTpaqrIrra sa Te pacre rI crerreHTa Ha Kpacrirnnoct. B cborBercrBr.re
c IIOCTaBeHara IIen Ha Al{CeprarJt4flTa, cJreABa onpeAeJrrHe Ha repMoeneKTpr4rrHr..rre
xoe(fuqueHru Ha noJrrreHr.rre cJroeBe Bi2(Se1-*Te*)3 u rsxHara reMrreparypHa
3aBI'IcI{MocT C LI3IIoJI3BaHe Ha ABycOHAoB MeTOA B IIIUpOK TeMnepaTypeH HHTepBirn.
Karo cJreABarrla crbrrKa e orleHeHa eHeprrrrra Ha aKTr,rBarlu, Ha
TepMoeneKTpo.4Bl{xeqoro HarIpexeHLIe. flpouxuara B HaKJroHa Ha nr,rneapu3up6g1ara
TeMneparypHa 3aBlIcI,IMocr Ha roe$uqneura Ha 3ee6er< e orAaAeHa Ha HacrbrrBaHero
Ha flpexoA nonylpoBoAHllK-MeraJr, a pirnr.rtrHr.rre crofiuocru Ha eHeprr{{Ta rra
aKTraBarlu{ 3a eArrH 14 c6rrl cbcraB ca o6scHeur.r c [poMrHa B Tr4[a HA
eneKTporlpoBo.ql,IMocrra. Ctrlacno [ocoqeHl{Te H3I4cKBaHus. r<rnr e@eru,IBHocrra Ha
TepMoeneKTpllqHure Marepllanu, KoLITo rlenra Aa nonyqr4 Hacrorrrlara pa6ota, e



onpeAeneHa IrpaBoToKoBaTa eneKTponpoBoAI,IMocT Ha cLIIITe3IIpaHpITe TbHKI,I CJIOeBe

(usnolsnaHe na 4-roqKoB KoHTaKTeH MereA Ia cpe6rpnu eneKTpoAll B TeMrlepdrypH,ufl

uHrepBan 300-500K). HarpynaHl4re AaHHll ca nocnyxrJlll 3a oIIeHKa Ha

TepMoeJreKTpr4rrHara e$erruruocr, ZT, Korro e Aocra BIacoKa (ZT:3) u roBa e 3HaupIM

pe3ynrar rIpI4 cI{HTe3a Ha repMoereKTpurlHpl MaTepI4iInE.

Trfi raro eAHa or rIeJrIITe Ha AlrcepTatJvrflTa, e cI4HTe3 Ha [onylpoBoAHI,IKoBLI

Marepr{irnr4 c o[ToeJreKTpoHHI{ npI{JIoxeHI4r, r-H Alarr.t e oUeHI4n OIITI'IqHI,IT€

xapaKTepr4crr,rKlr Ha [oJryqeHure qpe3 VTE r"rnxpl cJIoeBe. Cneru ca crIeKTp]ITe Ha

npouycKaHeBI,IHTepsaila400-2T00nmuerra6lroilaBa]F,aAo6pa[po[ycKn[IBocTB
.(bJrroBbJrHoBara o6nacr Ha cneKTbpa. C orneA flpunoxeH]Ie Ha [onfreH]ITe

MaTepHaJII,I KaTo npo3parlHl4 eneKTpoALI B 6rugrara I'Irl-o6lacr, e ycTaHoBeHa

orrrraMaJlHa flpolycKnl..IBocr 3a ct,craBl{Te Q x:0,2 u 0,3 n [opeA]Illara Biz(Ser-*Te*)r.

CneAea olpeAenrHero Ha xoe$uquenrl,ITe Ha notnblllaue, o v eKcrpIHKUlIfl, K uI e

ycrarroBeHa J[1nca Ha cr4cTeMaTI,IqHa rlpoM.flHa B crofiHocTl,ITe I4M c HapacTBanlara

KoHrIeHTpaur4, Ha Te, roero e o6.scneuo c HiIJII4tII,Iero Ha 4etpexrn B TrHKHTe cJIoeBe.

Brn nprsxa c orrroeneKTpoHHr,rTe flpunoxeH]Lfl Ha rlonfreH[Te rbHKE cJIoeBe, e

orrpeAeneHa orrruqnara rlupuHa Ha sa6paueHara I,IM 3oHa I{ e ua6nroAasaHo, ue E,

HaMaJr.,IBa ot 1,56 lo 0,77 eV c uapacTBaHe KoHIIeHTpaIIvIsTaHa Te or x:0,2 40 x:l,0,
cborBerHo. CpanuurenHo Br4coKr,rre crofinocru Ha E. ca cpaBHeHlI c pe3ynraru'te Ha

Apyrlr aBTopu 14 ca o6scHeur4 c Bb3MoxHI,ITe erferru Ha roKarl{3auu-f, B

HaHocrpyKTypr,rpaHr4Te Marepr,ranrr. IrI:.{[cneHI,ITe rIoKa3areJI]I Ha npeqylBaHe ca c
HopManHa Alrcflepcil{, KaKTo ce otrarBa or HanpaBeHara nllTeparypHa c[paBKa' C uen

ycTaHoBflBaHe BJrI4.flHlreTo Ha MeTOAprTe Ha cI{HTe3 Bbpxy eneKTpEqHVITe VI OIITLIIIHH

xapaKTepI{cTI{KH, T'rHKIa cJIoeBe ca flonyueHu no PLD MeToAa 3a cbcTaBI'ITe

Biz(Ser-*Te*)r rptr x:0,0; 0,5 u 1,0. IIo.ny'reHLIre (funrvru ca xapaKrepl43l'IpaHll c

MeroArrre ua POA rr aroMuocuJroBa MlrKpocKorlus. KoHcrarllpauo e rlpucbcrBple Ha

tpa:ure BizTe: u BizSe:, Ho AI{cepTaHrbT IlpeAnonara u Hulptulae Ha tpasute BiTe u

Birs.o. YAa.rHo e no46pano PLD Karo BTopu MeroA 3a cI,IHTe3 Ha rbHKI4Te Suluu or

Ir3cJreABagara cl,rcreMa, rsi4 Karo aHaJrlrgvre Ha rloBbpxHocrra 3a rlp[ITe cbcraBa

trOKiBBaT BI{COKa IJIaAKOCT. YCranOseHO e, qe TnaIKOCTTa Ua SUlrvrUTe HapaCTBa C

yBenlIqaBaue KoHI{eHTpaWflTA ua Te, KoeTO IOrutIHo e oTAaAeHo Ha rlo-Ao6poto

MoKpeHe Ha rloAnoxKara oT Te. Ha6uro.qasauara MI4KpocTpyKTypa e 3bpHecTa

KpllcTanHa I,I e o[peAeJleHa KaTo MpexoBI'IAHa. Karo cleABalqa cTbIIKa na PLD

(fllnuurc ca CHeTI,I cIIeKTpIlTe Ha llpolycKaHe, KolITo [oKa3BaT flporrycKnl{noctn, nO-

MaJrKr4 or re3ra Ha cbqr,rre Karo ctcraB VTE croese u e orAaAeHo or AI'IcepraHTa Ha

rro-rorurMara Ae6enuua Ha PLD $nnrvlu (or 170 Ao 2230 nm)' l4:zyrcuu ca

rOe$uquenrnre Ha noInbIIIaHe v gISTIIHKIII4{ (no MeToA Ha Tauc) u oT

nlrHeaplr3l,Ipanl4Te 3aBlIcI,IMocrv Ha (ohv)2 ot (hv) e orpeAeneuaEg, Ko'f,To Bapl{pa or

1,75 eV (x:0, uucr BizSe:) to 1,04 eV (ea x:1,0, BizTe:). YctaHoneuo e, qe sa BizSe:

u BizTe: PLD cnoeee E, e ro-IoJlflMa oT Ta3I'I 3a cb1q1lTe cBcraB1I npa VTE, AoKaro 3a

cbcTaBI,ITe BizSer,sTer,5 pe3}/nreTl,ITe 3a Es ca 6Jlrasru fi IIo ABaTa MeToAa'

HaMa;1ssal11a'ra E, C HapaCTBaHe KoHIIeHTpaII]IfTa Ha Te e pe3oHHo oTAaAeHa Ha

[oBI{IIIeHaTa CTeIIeH Ha KpLIcTanHocT Ha no-6orarure Ha Tenyp cbcTaBI'I' OtnOeO e

I,r3ciIeABaHa Allcnepcl4oHHara 3aBl{cllMocr Ha rloKit3aTer-f, Ha [peqynsaHe Ha PLD

CJIOeBeTe U Ua6lrOAan AHI4flT XOA Ha 3aBI4CUMOCTpITS e O6SCHeH C pa3nIArIH[Te M9TOAI4

Ha rlonyrraBaHe.
B 3aKJIrOqeHI4e, MOra LA 3A,iBfl., qe AI4CepTaIIIIOHHI{.IT MaTepl4an e

cr4cTeMaTI{3IapaH lo6pe lI e u3JIoxeH flcgo u paz6upae1ao' CnspueHa e orpoMHa rro

O6eu pa6Ora. PesyrrAruITe OT I,BCneABaHtIflTa ca O6O6qeHI'I B I43BOAI4T9 PI HayqHlITe

rrpraHocr{ Ha Ar{cepTarlLtflTA, KOVTTO I4MaT (lyn4alrleuranHo-npunoxeH xapaKTep'

4



3. Ouenna Ha cborBercrBlrero Melr(Ay anropeSepara rr Ar{ceprarluoHurrfl TpyA.
Ilpecraneur{.f,r aBropeSepar orpa3flBa nbJrHo }r KopeKrHo B Kparxa tpopnaa ocHoBHrlre
pe3ynTaTE r,r u3BoAr4 or orrEcaHoro B Ar.{cepTarlprsTa HayqHo I,r3cJreABaHe.

4. XaparcreprrcrrrKa u oueHKa Ha rrplrHocr{Te B ArrceprarluoHHrrfl TpyA. OcuosHure
rrpr.rHocrr Ha Ar4cepTauuoHHr.rs rpyA ce orHacrT Ao flonyqaBaHero 14

xaparTepr43rrpaHero Ha MlrKpocrpyKTypara r,r repMoeneKTp[rrH[Te r4 orrr]Irlnu cnoftcrna
Ha HOBr.r muxocloftHpr crbKnoo6pa":nu Marepvuru B cr,rcreMara Bi-Te-Se r,r Mofar Aa ce

o6o6usr raxa:
4.1. IloxasaHo e, qe e Bb3MoxeH cr4HTe3 na o6elruu [onI,IKpLIcrurHV t4 ruoHo(fa:uu
o6pasuu 3a cTIJIaBLI or rl,Ifla Biz(Ser-*Te*)3, x:0,0+1,0, ct,4rpxauu BizSe3 :aIIH BizTe:.
@asosusr u crpyKTypeH ar{aJrr.r3 rroKa3Bar Marepr4anr,r c Br.rcoKa crerreH Ha KpllcranHocr
u ulrpoKo pa3rrpeAeneHrde rro pa3Meprl. ,{o6anxuero ua Te BoAr.{ Ao no-$uuorprlcrarlua
cTpyKTypa, KoflTo AocT[rfa Ao HaHopa3MepI,I.

4.2. OnpegeJreHa e 3aBlrclrMocrra Ha ocHoBH[rre $rasuro-xuMurmr{ xapaKTepl{crl{Kr{ or
KoHrleHTpartuflTa Ha Te, Karo 3a x<0,6 r4Ma HapacrBaHe, a cneA ToBa HzIMiIJIsBaHe

nJrbrHocrr a rua o6pazul,ITe.

4.3. Or [onyr{eH}rre o6euura o6pasqu ycflerrrHo ca craHTe3uparrl4 TIHKU [on]IKpI,IcraJIHId

cJroeBe rro MeroAraTe Ha VTE u PLD c qen lr3fraBaHe Ha repMoeneKTputIHLITe lI
onruqHr4Te lrna csoficrna.
4.4.3a VTE cnoeBe e oupeAereH xoe(purlr4eHrbr na 3ee6ex, S n Hurepnzura 300-500K
B 3aBr.rctrMocr or KoHrleHTparlrrfl"ra Ha Te u ca orqereH[ orpuuarenun ctofiuocrra,
Koero e o6scHeHo c n-Tr.r[ [poBoAr{Mocr. Orolo 2 rtrru no-roJleMl4re croftuocru na S

3a rbHK[rre cJroeBe crrpflMo o6euuure o6pa:qu ca o6scHeHI4 cbc cblrlecrByBaHero Ha

KBaHToBlr e$exru Ha orpaH[rraBaHe (quantum comfinement) na eneKTpoHI,ITe, Koero
BoAr{ Ao B}rcoKu croftuocrra Ha repMoeneKTputlHara eQexrunnocr, ZT.
4.5. I4screAnaHero Ha eneHTporpoBoAr.rMocrra Ha VTE cnoeBere rIoKa3Ba, rle

HapacrBarrlara Te-ronrleHTparlu, BoAr{ Ao rro-Br4coKa npoBoAl4Mocr, Ho He [poMeHfl

sula fi.Ilpono4uuocrra HaMzrJr.rrBa c HapacrBaue Ha reMrleparypara, Koero roBopI,I 3a

noAo6nu Ha MeriIJIHNre cnoficrBa Ha noryqeHl,ITe Biz(Ser-*Te*):, x:0,0+1,0 o6pa:qu,
Karo cpaBHr{TeJrHo Hr.rcxr4Te ir. crofiuoctu ca o6scuenu c pascefinane Ha

ToxoHocureJrlrre tto rpaHI{IIr4Te Ha HaHoKpr,rcraJIH[Te 3bpHa. Or garona na Bu4errlan-

Opanq e I{3rrr,rcneua H}rcKa ctofinocr Ha ronJrorlpoBoAlIMocrra Ha TBHKHTe cJIoeBe,

Koero 6laronpnrrcrBa flonyqaBaHero Ha e$ertunnu repMoeneKTpI4tIHI,I Marepllanla.

4.6. OupeaeJreHr.rre croftnocrlr na ZT ca Hait-eucorl{ rIp}I 300K 3a cbcraBl,Ire Bi2Te3 u

Bi2Se6.6Te2.4, cborB€THo 0,85 tt 0,84 u ZT uapacrBa c HapacrBaue Ha reMrleparypara,
Koero e o6scueuo cbc cbrrlecrByBaHero caMo Ha eALIH TIIrr ToKoHocI,ITenu. flpu 200K ca

ortrereHr.r MHoro Br.rcoKr4 croftnocru sa ZT, 3,07 n 2,75 sa cbcraBl4Te BizSe: vt

BizSer.zTer.s, ctoTBerHo.
4.7.3a VTE croesere ca cneru crreKTpr,rre Ha nporycKale H ca onpeAenenn (uero4 ua

Tauc) a6cop6quoHHr4re r{ eKcrrrHKrIr,roHHH xoe$uqreurl,I B I{Hrepr,ua 400-2700 nm, a

cbrrlo u orrrdrrHr,rre rflfipr{Hvr Ha :a6paueuara 3oma) Er - nolyreH[Te pe3ynrarl{

loKa3Bar noreHrlr.rzrnHa npunoxr,rMocr n I49-onruxa. YcranoBeHo e, qe c HapacrBaHe

ua Te-ronrleHTpaqr,rsra E* naualflBa [opaAr4 HapacrBaHe cre[eHTa Ha KpI,IcraJIHocr.

4.8. Ha6ruoAaBaHo e, qe ilorf{eHr{Te no PLD cJIoeBe I,IMar IIo-BI,IcoKa a6cop6ur'Ix or
VTE $nmtlurre, a rroKa3areJrlrre r4M Ha flpeqyflBaHe ca BHcoKlI 14 rkr rtpaBflT [o.[xoA-{lql4

KaTO MaTepuuwl c [pI{JIOXeHI'Ie B TeJIeKOMyH}IKaUUI4Te.

5. Muenue:a ny6.nurcaq[r{Te Ha ArrcepraHTa rro reMara Ha ArrcepraIIHoHHIrs rpyA.

Pesylrarure or r.r3cJreABaH:aflTa no Ar{ceprarpflTa ca o6ext ua3 rry6tuKall}1l4 B

peHoMr,IpaHr{ Mex.4yHapoAHI{ cttLtcaHvrg., KoI{TO CA BKIIOqeHI4 B IIpeAcTaBeHI{Te

AoKyMeHrI{: 1 n c6opHI{K c AoKnaAI,I Ha MexAyHapoAHa xou(pepeuql'Ifl c peAaKrop I4
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ISBN Q{anoscience Advances in CBRN Agents Detection, Information and Energy
Security), 1 n pe(fepupaHoro crrucaHrre Adv. in Nat. Sci.: Theory and Applications z I
B crrr4caHlre c IrIO (J. Optoel. and Adv. Materials - rpprera sa neuat). r{acru or
Ar.rcepratluoHHr{, TpyA ca .{oKnaABaHra na 5 MexAyHapolnn u HaIITIoHaJIHU HaytIH}I

xon([epenqnn. CleAonareJrHo, rro Bcr4trKr.r HayxoMerpuqH[r rroKa3areJl]I pelleH3rlpaHara

Anceprarlr4, ouoBapfl Ha l,r3rrcKBalr4frTa n fIpanurHI,IKa 3a npu4o6uraHe na HC u
3aeMaHe na A.{ s XTMY, qn. 11, ar.4.
6. Kpuruuuu 6e;rexrcrr, KoMeHTapr{ u [perropbKu sa 6rAe[Iu rr3cJreABLlarltfl.Irluau

cne.4Hara sa6erexxa KbM Al{cepraHra - Ha crp. ll2, $ur.4.11 pa:uepHocrra [o
opAlaHarara He e BflpHo r,r3nncaHa. Crr{sraNa cbrrlo, qe orucaHl,Iero Ha MeroAure 3a

auirJrr{3 e MoxeJIo pLa6rle o6oco6eno B orAenHa rJIaBa or Alaceprauu{Ta.
Bux racxara r-n AAarrr Aa orroBopl4 Ha cJIeAHIare Bbnpocu:

6.1 Kaxso o6scHeH[e Moxe Aa ce AaAe 3a Jr]rflcara Ha TeHAeHIIHs B rlpoMrHara Ha

crofinocnrre Ha T. u T, c HapacrBaHe KoHIIeHTpa\r4flTa sa Te (crp. 92, m6* 4.2)?

6.2Hacrp. 105, Sur.4.7 ca rroKa3aHu peHrreHorpaMr{ Ha nonyqeHlare IIo VTE croeue
c HHAercr,rpau ruafr-uHTeH3prBeH nux (009), a B TeKcra e KoMeHTI,IpaHo HaJIlIqlIero Ha

naft-uureu3r4BeH rrr.rK, ortoBaprIq Ha paBHrrHara (015) - MoJI.s ga o6scHeHIEe. Crulo Ha

crp. 148-149, @ur. 4.24 - KaK e HarpaBeHa n4eHruSurawflra Ha Sasure BiTe ra

Bi:Se+?
6.3 T'sia Karo r{3MepBaHr,rflTa Ha eneKTporrpoBoA}rMocrra ce npaBrr Ha rbHKI,I (funuu
npu cpaBHr,rTeJrHo Bracoxu TeMnepirTyprr, KaK ce oTqrrTa BII4THLIeTO na Cpe6rpnzre
enerTpoAlr Bbpxy croftnoc'rNTe Ha orrpeAenenara eneKTponpBoAl{Mocr I,I KaKBa e no

fipuHur{n rpelrrraTa, c KorTo e MepeHa eneKTporlpsoAzN,IocTTa?

7. Jlurtttil Bfleqarflenrrfl 3a Ar{cepraHTa. flpe4octaBeHl4Te Marepllanu Ir JII,FIHTITe MI,I

BNCqATJIEHI'Ifl OT AOKTOPAHTA MV AABAT NPABO IA CM.STAM, IIE NPEACTABCHI,I'T

Ar4cepraur..roHeH TpyA e HeroBo nuqHo AeJro, MaKap I,I3cJIeABaHUflTA la Ca npoBeAeHu

noA pbKoBoAcrBoro Ha rlpo$. A-p I,IHx. lllauen flerxon, rofiro I'IMa HarpylaH
3Haqr,rTeJreH onr{T, MexAyHapo.4Ha [r3BecTHocT r4 cLI CbTpyAHLIqI,I B O6laCrra na

lpusurara r,r rexHoJrornfl'ra Ha rBHKocrofiHure xiIJrKoreHI,IAHI4 MarepvraJrur c peAI{IIa

BoAerqu 6urapcru rI cBeroBHlI I,I3cneAoBareJIcKpI rpyrrIl.
8.3arclro.reHrre. B saxrro.reHr{e Mora Aasac.Bfl, qe upeAcraBeHara MLr3a peIIeH3I{paHe

Ar{ceprarl}rf, Ha r-H Anaa MoxanaeA MoxarueA Alarra HanbnHo orroBap, no o6eu,
Hay{Ho cbAbpxaHrde, rrplruocr4 vt 6pofi na ny6nuraIII{}ITe Ha pI3I,IcKBaHuflTa Ha

flpannnuuxa sa upu4o6ranaue Ha HayqHr4 crerIeHLI u 3aeMane Ha aKaAeMIaqHI4

An6xHocrr{ e XTMY. Karo nseN{a npeA B}rA rlpl{Hocure Ha AI{cepraII[oHHLI{ TPYA,

3HaqraMocrra Ha [onyqeH]rre pe3ynrarr,I 3a pa3Bltruero Ha lpnsurara I,I TexuoJloruflTa

Ha rbHKocJrofinrEre xrlJrxoreHuAHr{ rronynpoBoAHLIKoBIa Marepiluru B cl,IcreMara Bi2Te3-

Bi2Se3, rpenopbtlBarrt c y6egeHocT Ha qJIeHoBeTe Ha HayuHoro xypu ,4a rJIacyBaT

loJroxI,ITeJIHo 3a npficbxAaHe ua OHC o'4oKTop" rlo HayqHaTa clleqIaafluocr 4.1

"Ou3laqsrl HayKr,r" ( "EnexrpuqHr4, oTITI,IqHH I,I MatHrlrnra ceoftctBa Ha KoHAeH3I,IpaHata

Mareplls") na Araa Arau.

PeuenseHr fiF":'Co(pux,06.01.2015r.
/aoq. a-p PyNa Xapusanona/


