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Ha Aucepraur{oHeH TpyA 3a rrpr{cb?r(AaHe Ha oopa3oBaTeJrHara r,r HayrrHa crerreH

,rr{onroptt

sa O6racr 5. TexszqecKr4 HayKr,r,

flpo(peczonaJrHo HarrpaBneHue 5.2 EnenrporexHrrKa, eJIeKTpoHrrKa r,r aBToMarrrKa))

Anrop Ha AuceprarlrroHHr4l TpyA: Age.iruHa Mrarena Murena

Teua na AnceprarJvror'nns. TpyA: ,,IIonyupoBoAHIrKoBI{ KBaHToBrl fllatr c [poMeHJrr{B

cbcTaB IIoA BJIuqHue Ha rrocTosHHo ereKTpr,rqHo rloJre c rroTeHrIuaJI 3a Ha3eMHrr r{

KocMr{qecKra npn6opu[ rrprrJroxeHr,rfl "

PeqenseHr: flpot[. AQn. nHx. [opuaua llsaHoea Manr.rnoecra, acoqr{npaH rureH Ha IIJI

CEHE[I-EAH.

[onaureu aApec: CoQur, o6r{uua ClaruHa, yn. Xeuyc 6.n.61 A, an.20rCofiunl574

,{orcropaurxara A4erIrna Mureea Muresa e Ar4rtrroMrrpalaa upes 1983 r. Karo

Marrrcrbp - c[eqnzurHocr ,,@rl3r,rKa Ha Merarvre" n Kare4pa rro reoperr4vHa $rasura ilpvr

lrpxaeen vHcrr.rryr rro croMaHa u cnrraBu, Mocrna, Pycrax. B ueprzo4a 1983-1986 r. e

pa6orutaxaro Qurux n I{II no [onuMep[-BAH u I4ucrnryr ro opraHr4rrHaxvruLrr c rIeHTbp

ro Szroxnurs-EAH', Or 1986 r. Ao Aocera pa6oru s p'IHcrary'r 3a KocMzqecKur

I{3cJIeABaHrf, z rexHonorzu-EAH (I4KI4T-EAH), xr4ero rroHacro.rqeM e rJraBeH acrrcreHr.

Euna e 3a\rr4crreHa B AoKropaHrypa Ha 01.03.2015 r. e ZKZT- EAH.

Cne4 npe4craBtHe Ha pe3yJrrarr4Te or npoBeAeHr,rre r,r3cneABaHvrfl Ha pa3rurrpen

ceMHHap Ha ceKIII4t ,,KocMueecKo Marepr,raJro3HaHraHe" rpu I4KI4T-EAH, npone4eH Ha

28.02.2019 r., ceMl4Hapbr B3e pqrlreHlre 3a orqvcJlrBaHe c [paBo Ha 3arrlr.rra r4 npoBexAaHe

Ha rIpe.q3aIIIVTa Ha AlzceprarluoHHr4r rpyA 3a npvcbxAaHe na o6pasoBareJrHara v Hay-u:aa

crerreH ,,goKTop" Ha AoKTopaHTKara AAeluna Mureea Muresa

B 4zcepraqvroHHufl rpyA Ha AAenuna Muresa Mnresa ca ilpelcraBeHr4 pe3ynrarr,r or

Teoperr4r{Hrr t43cneABaHvrs v qI4cJIeHI4 rlpecMf,TaHufl, Ha Brr,l.f,Hr4eTo Ha BbHtrrHo npuno)I(eHo

nocro.aHHo eneKTpuqecKo rroJre Bbpxy eneKTpoHHr4Te cbcrorHvrfl, 14 orrrr4trHrrre csofrcrsa Ha
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KBaHToBlr flMrr or Marepr4anr4 or rrrrra 4IIIBV (Ahs/GaAs/AlGaAs) c rocro.f,HeH r npoMeHrrlrB

xI,IMIrqecKv ctcraB (npunaraHe Ha r.H IIIapr e$ercr). flpznqvrHo HoBr4re (fuszvnrz csoficrea

Ha MaTepI4UrVtTe C KBaHTOBU flMVr rrpeAnaraT nOTeHrIr4Zln 3a VHOBaTI4BHTT eJreKTpOHHtr H

orlToeneKTpouHu npu6opl4 3a nplrJloxeHve B TeJleKoMyHr4Kaur4r,rre, AbJIroBbJIHoBIrre rra3epv,

LED, raxro v3a Ha3eMHV, TaKavr.3a KocMuqecKr.r npunolxeHrar. B nnreparyparaHe ce cperlar

qecro ny6nurcynaHlr pe3ynrarr.r or rrpecMrraHvrr:aa KBaHToBo orpaHuqeHur Illapr eQexr.rpes

MeTO.qa HA CI/.JTHA Bpb3Ka, KOeTO OrrpeAeJrfl npOBeAeHr4Te OT AOKTOpaHTKaTa A3CneABaHr4_rr KaTO

aKTyanlrlz c 6escnopna QyH4anaeHTaJrHa r4 [paKTzqecKa 3Haqr,rMocr 3a cbBpeMeHHuraHayKa.

[zcepraqraoHHr4rr rpyA e Hanr{caH ua 138 crpaHr4rlt4, rrffocrprrpan e c 5 ra6rru:quu 57

$urypu (26 or rflx ca npeAcraBeHu s o6qara qacr, xaro 23 or rrx ca or nrrreparypHtr

I43TosHrrrI[). Irl:uonsnanvr ca 190 nrareparypHr4 r43ToqHrlqla, BKJrroqBarrlu u ny6nuKau]ruTe Ha

Al{cepraHTKara, Ha Korrro ce ocHoBaBa Azceprarlr4oHHr.rsr rpyA. Ilpe4craneHvr ca orAenHo

crII4cbK clsc 7 rry6wrxallr4r{ B crrvcalrrnfl. kr crwtcrK c'bc 17 .qornala c yiracrr.rero Ha

AllcepraHTKara, rrpeAcraBeHu Ha HayqHr.r Qopyrr,tr, Ha Kor.rro ce 6azupar npeAcraBeHr4Te

pe3ynTaTr4 B Ar4ceprarlvroHHprfl, lpyA.

[ucepraqzoHHr4rr rpyA cb4bpxa cne.qHr{Te pa3Aenu :

l. Yeo4 (4 crp.) vrorrvrcanvre Ha rlenrrretr3a aqvre HaAurceprar1:zon:aufl.TpyA(2 crp.);

2. O6qa qacr c nperneA Ha nrrreparypHr.r r{3TorrHuUu (66 crp.);

3. Cnequanna qacr, c:bAbplKarrla 3 rrasu - (a1 crp.);

4. 3auroqenuflvrrrpunocu (2 crp.);

5. flpnroxenut (19 crp.);

6. I{zrupana nr4reparypa (9 crp.);

7. Cnncrr na ny6rzragvrre u npeAcraBeHr.rre AoKnaAz Ha HayqHr4 (fopyvru,

B Ar.rceprarJvroHHufl. TpyA (r.n. anpo6aqnx Hape3ynTaTr,rTe oT KolrTo ca BKJrroqeHZ

AoKTopaHTxara), KaKTo r{ rlrrrarr,r Ha re3rr ny6rzraquu (3 crp.);

crp,).8. PesrcN{e ua auuzficKz e{3uK (1

II{e

noAxoArrrlr4

AOKTOpaHTv

or6erexa, ue

IIJIIOCTparlrrr4

s o6racrra Ha

nl4reparypnuar o6sop e rpeAcraBen nogpo6Ho

r4 Mo)r(e .(a 6r.qe r43rroJr3BaH 3a rroAroroBKa

npoBeAeHr4Te rz3 cneAB aHnA.

n sa4rr6oueuo

Ha cTyAeHTrr

c

VI
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I,IsuongsaHLrre nr.rreparypHu u3TorrHrrrlrd ca ny6rzryBaHrr B reprloAa 1950 r. rc 2017

r., Karo npeo6na4aBarrlu ca re3rr, ny6nzrynaHrr cneA 1990 r. flpe4craneHnflT wrreparypeH

o6sop e rBopqecKvr auaJrvt3krpaH v noKa3Ba ga,qrn6o.reHo rro3HaBaHe Ha cbcrorHvero Ha

pa3BrrTrrTe MeTo.4rr h nnaHupaHlrTe noAxo.qrruu I,I3cneABaHvrfl. rro TeMaTa Ha Ar4cepTarlHoHHr,r.f,

TPYA.

Ilenra Ha Arrcepraqr,ronHrs rpyA e xuro (poplaynvpanai rrpe.ucraB.rrHe Ha pe3ynrarrd

oT rrr4cJreHr4 rrpecMrTaHl,lfl rrplr IlpunaraHe Ha MoAeJra Ha cvurHaTa Bpb3Ka 3a eneKTpoHHr{Te

c:scrorHt4r B KBaHToBt'r flMvt c nocrorHeH r,r [poMeHnr4B xt4Mr4qeH cbcraB 6ezunpu npr4JrafaHe

Ha rrocrofiHHo eneKTplrrrHo nore B HarrpaBneHrre, repleuAraKyJrrpHo Ha vHTep(fefica.

3agavure, npola3Tl4trarqu or IIenr4Te, ca rcHo, ToqHo onpeAeneHr.r vr Jrorr4qHo

o6ocnonarur 3a rrocraraHe Ha uenure.

LlsrorseaH e spls* MeroAbr Ha curruara Bpb3Ka npl4 orqllTane Ha cnun-op6uraJrHoro

n:aulro4eficrBr,re u B3auMoAeficrszero MexAy Hafi-6rusr<vr crce4u, KaKTo n MeroAr,T Ha

(<cbrIIIrBaHe)) Ha Qyurcuzure Ha fpzH Ha aHrepQeficure MexAy KBaHToBrzre flMvr. vr

o6xprxanaqlu rI4 Marepl{aJr npr4 npr{noxeHrre Ha BvpryanHrr.rr Kpprcran. B pesynrar Ha roBa

ca [pecMeTHaT[ eHepfI4I4Te Ha cBbp3aHr,rTe eJIeKTpoHHr{ c'bcTotlIprf I4 npocTpaHcTBeHoTo

pa3[peAeneHr,re Ha cneKTpanHaTa cvrJra 3a oTAenHuTe cT>cToflrlus., KaTo e o[peAeneHa

cI.IMeTpI,IrTA HA eneKTpOHHrrTe C'bCTOflHrrfl rrpe3 II3CJIeABaHe Ha BCr.rqKr4 Op6nralruu

KoMtIoHeHTr,r. Hanpaneuo e cpaBHeHrr e Ha noflytreHl,rre pe3ynrarv or rr]rcJreHr{re

npecMtHTaHus. c HaJrI{qHr{ eKcnepr,rMeHTaJrurr AaHHrr, B pe3ynrar Ha Koero e Qopvrylnpan

I43BO.II 3A BJII4'HIIETO HA HCXOMOTEHHOCTI4TC B KBAHTOBI4TE .f,MI{ V34BITAflHI,IETO HA NOCTO'HHOTO

eneKTpI,IqHo rrone Bbpxy eHepD{r4Te Ha orrTr.rqHuTe npexoArz, KaKTo rz Bspxy [pocTpaHcTBeHrrTe

pa3rlpeAeneHlrt Ha eJreKTpoHHLrre crcrosnu.s. B pe3ynrar Ha roBa cpaBHeHr4e ca

LIHTepnpeTupaHu OnTI,ITIHLITe CneKTpLr Ha KBaHTOBUT9 flMI,I z e [pOrHOsr4paHA rrpoM.rrHaTa Ha

orrrlrrrHr.rre lala csofcrBa npr4 rrpoMflHa Ha npr4no)KeHvre pa6ornu ycJroBrrr.

flpuuocure Ha Ar.{cepraur.roHHr.rr rpyA Morar Aa 6r4ar xnanz$zqupaHr.r Karo:

- 1. I4srorneHa e u e lplrJro?r(eHa rlporpaMa 3a rrpecMflTaHe rro MeroAa Ha ar4rrnara

Bp63Ka Ha eneKTpoHHUTe C'bCTOflHVrs, B KBaHTOBIT flMvt C npOv3BOneH

KoHueHTpaulroHeH npoQun B Marepr4aJrrr or fpynara 4IIIBV ilpv ilpvnaraHe Ha

IIOCTOSHHO eneKTpUr{HO nOJre.

- 2. flonyueuu ca HoBr{ AaHHr.r Karo 3a rrbpBrr rrbr e ocbrrlecrBeHo:
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i) zrcne4eaHe Ha e(per<ra na llapr< B rlpaBobrbJrHrr u napa6onurrHr{ KBaHToBrr

flMU C MerOAa Ha Cr{JrHaTa Bpb3Ka KaTO e yCTaHOBeHO, qe BJr4rHr4erO Ha

eleKTpr4qHoTo none e [o-cr,IJIHo B6pxy no-u]IpoKrrTe r{ rro-nJlr4TKt4 KBaHT0BU flMvt,

KaKTo r4 qe [o-cuJrHo e Bnr.rrHr.rero My B Te3r.r c napa6otuvna $oprraa.

ii) u:cne4naHe Ha eQerra ua Il{apr r gu$yruoHHr{ KBaHToBrr rMr.r c MeroAa Ha

cvrrnara Bpb3Ka Karo e ycranoBeHo, qe HapacrBaHero ua pt$ysuoHHara Abnxr4Ha

ce orpa3rBa e uoAo6prBaHe Ha xapaKTepr4crrrKlrre na Ilapr, Koero e no-4o6pe

r,r3pa3eHo oT Te3r4 npr4 rrpaBobrsJrHare KBaHToHr4 sMr4.

iii) cpaeneH[e irpe3 MeroAa Ha crrJrHara Bpb3Ka Ha rrporBrBaHero Ha eQerra Ha

IIIapx B aHaJrofonu u quQpoBrr KBaHToBrr flMrr, 3a Kovro B nr4Teparypara e

rrprrero, qe ca eKBuB€IJreHTHrr, Karo e IIoKa3aHo, qe [o-cLUrHo orMecrBaHe Ha IIIapr

ce na6nroAaBa3a qurfponzre KBaHToBI4 tMr.r B rulrpoK Alrarra3oH Ha r,rHTeH3rrrera Ha

TIOJIETO.

3. @opnayJrr{paH e floreHufiaJrbr 3a [prrJro]r(eHue Ha u3cJreABaHrare obercrn:

floryuenzre .{aHHr4 ca croco6crnarn 3a orrpeAeJrflHe Ha rroreHrlr,raJra 3a

rrp rrJr or(e H 14 e Ha rrcneAB aHlrre KB aHTo B u flMvr or M arepr.raJrzre AlAs/GaAs /Al G aAs

B pa3nlrqHr4 r4HoBarr,rBHz upu6opa -
i) 6rp:u flpeBKrrorrBarerrvt (e cnyvafi uanapa6onrzqHrz KBaHroyu xwu),

ii) nr.rcorcocKopocrHrr orrrr4arHr4 MoAynaropr.r c HrrcKo Hanpe)KeHr4e Ha 3aABu)KBaHe

(n cny.raft na qurppoer.r KBaHToBrr r^tntu),

iii) npra6opz, pa6orerqu npkr BrrcoKr4 eneKrprrrHlr rroJrera (e utyuaft Ha

IIpaBobrbJIHI4 KBaHTOBU ntvtu),

iv) npw5opu 3a KocMur{ecKu rrpr4noxeHrrf, pa6orerqur np:a MHoro roJreMr4

TeMneparypHv pa3nr.{xz (n cnyvait ua 4uQysuouHa KBaHToBa flMa c orMecrBaHe Ha

IIIapx rpu foneMu gu$yzuonuu grlxnnu).

I

flpe4craneHllre B Al4ceprallroHHt4.f, TpyA pe3yn'rarv ca uy6lar<yeaHu s 7 ny6lzr<aquu

B HayqHI4 crrucaHwfl u c6opHr.rqz or MexAyHapoAHH Hayr{Hr ronQepenquu. E4Ha or

uy6lr.rraqul4Te e B cnl{caHne c r4MrraKT Qarcrop, 3 ca e 6urapcru crrkrcaHtrfl,,2 canpeSraBeHLI

u ny6nraryBaHll B MarepuaJlrr or Me)KAyHapoAHLr rconrfepeHqr4u, rrpoBeAeHr,r B Btrrraput, tt | -
B Marepr.ranv Ha MexAyHapoAHa ronlpepenqzx.



)

Pe:ynrarure ca npeAcraBeHu ua 17 MexAyHapoAHr.r HayqHra ronQepelur\rrv, Hayr{Hu

ceMr4Hapr4 v HayI{IJv cecukr.

Aurope(peparbr e r{3rorBeH cbrJracHo vr3vtcnBanvrsra, cr4'bpxa 58 crpa:evrrryr kr

rrpeAcTaBr rlraBHo HayqHIaTe pe3ynTaTI,I, Kor4To cT,oTBeTcTBaT Ha Te3Id, BKJIIoqeHr,r B

.quceprarl[oHHrrr rpyA. OcnoeHure flolo](eHu.f, kr HaytrHr4 rrplrHocr{ Ha Akrceprarlr{oHHktr rpyA

ca rrpaBrrnHo oTpa3eHr4.

He 6ya cbMHeHr4e, tre AoKTopaHTKara uMa orrpeAeneH Ju4rreH npnHoc 3a

npeAcTaBeHr,rTe pe3ynrarr4 or npoBeAeHprTe rrvcJreHr,r llpecMrTaHvfl. fro MeToAa Ha cr4JIHaTa

BpBKa" B 5 or lpe.qcraBeuure 7 uy6nuraqzI4, pe3ynrarr.rre or Korrro ca BKrrotreH[ B

AlrceprarluoHH.flTpyA, AoKTopaHTKarae caMocrorreJreH aBTop, ae I - e rrbpBr4 aBTop.

Hay.ruzre ny6rzxaqu[, pe3ynrarr4Te or Kor4To ca BKJrrotreHrz B Ar.rceprarlr4oHHr4t

TpyA, ca HaMepr.rnr4 orpax{eHrre B Mex(AyHapoAHara lnayqlr.ara o6qsoc'r - ga6erssastt ca 7

rJurrupannfl. na 3 or ny6turcaryuure. Tpa6nap,ace noAqeprae, qe B rlrrrarNe 1 (A. Ramirez-

Morales et all. "Quantum confined Stark effect in Gaussian quantum wells: A tight-binding

study", AIP Conferences Proceedings, v.1598, pp.150-1531, (2014)) e orpaseHo, qe aBroprlre

Ha ra3lr crarvls. lpr4nafar npeAnoxeHr.u or AoKTopaHTKara n ny6ruxaqu.a JYr 3 (or

rrpeAcraBeHufl. crrvrcrK c uy6lurcaqvrvrHa AoKTopaHTrara) veroA Ha npecMfl'tame u or6err3ear,

qe nonyqeHzTe or rflx pe3ynrarr.r csBrraAar c re3r.r or ny6nzra\vflTaNe3 Ha AAeruHa Murena

Murena, Koero uoKa3Ba npr4noxuMocrra, AocroBepHocrra rl TorrHocrra Ha npeAno]KeHuq or

AOKTOpaHTKaTa MeTOA.

flpe4craneHvrflr AnceprarlrroHeH rpyA xapaKTepr.r3vpa A4eruua Murena Mrreea

Karo r{3pacrHan yqeH, cnoco6sa Aa [poBex(Aa caMocro.f,TerHa r43cne1r,anus. c BaxHo

tlpaKTr,rqecKo rrpuno)KeHr4 e.

I,Irr,rau HtKoLr sa6ereNrz rro orHorueHue Ha rexHrrtrecKoro o(fopuneHrae Ha

MarepuaJII4Te. B rercra Ha Arrcepra\voHnnfl. TpyA lr Ha aBToperfepara ca v3rroJr3BaHv

[peKaneHo MHoro cbKparrleHr4{ Ha ocHoBHu TepMr.rHr4, Koero 3aTpyAHrBa qkrraren[, Bb[peKr{

qe B lucepra\ufl'Ia e [peAcraBeu crrucbK Ha re3v cbKparrleHr,rs. B nsroz naca>Kvr or reKcroBero

ce r43rroJr3Bar [3perreuvrfl or nbpBo Jrr4rle MHo)KecrBeHo qrrcJro (crp.11, pe4one 2 u 6 orrope;
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peA 8 orAony; crp 16, pe4 12 orfope; crp. 58, peAoBe 7 u ll orrope, peAoBe 4 u 5 orgotry vr

Ap.), xoero B HayqHara nvreparypa o6uxnoeeno roBa He ce cpeqa.

3AKJIIOqEHI4E

-Llzcre4s?i:ar4flTa B Ar.rceprarlr4oHHr.rfl rpyA Ha AAe.unua Mfiresa Murena nuar

JrofuqeH, [ocneAoBareJreH lr 3aBbprrreH BI,IA. OcnonHara rleJr Ha r{3cneABaHnflTa e rrocrr4rHara.

,{orropanrxar:a AAe.nrana Mnresa Mureea e ycBor{na 14 npvnara cbBpeMeHHrare MeroAr4 3a

TeOpeTLIqHO OXapaKTepI,I3I,IpaHe Ha MaTepI{anI4 3a IIeJII4Te Ha HaHOT9XHOJIOTIII,ITe vl

npr4noxeHr4ero IaM B r.rHoBarrlBHr.r npn6opra. llpe4cranenuar A[ceprarlr4oHeH TpyA 14

npoBeAeHure HayqHr,r r43cJIeABaHlrr, KaKTo uo o6eru, Talrla u or uIeAHa rotlKa Ha HayqHr4Te

rrpr,rHocr,r, HarrbJrHo orfoBapfr Ha I,I3r,rcKBaHuflTa 3a lonyqaBaHe Ha o6pasonareJlHara LI HayqHa

crerreHTa "4oKTop", cbrJracHo 3arona ga pagBurrue Ha aKaAev.rrrlavrfl. cbcraB na Peny6luxa

Burapzx, flpanznnvrKa KbM Hero n flpananHurlrrre 3a rlplrnafaHe Ha 3aKoHa sa EAH rLIKWT-

EAH. Tosa N,rra AaBa ocHoBalrve Aa AaM [onox(vrrerrma orIeHKa Ha Er4ceprat\uoglr.vrfllpy[u \a

nperopbqaM c trbJrHa y6egeuocr Ha rroqr4TaeMoro Hayvuo )Kypu Aa qpr4cbAu Ha AAe.uuua

Muren a Muren a o6pasorareJlHara vr Hayrr:c'a creneH tt goKtop t t 
.

15.04.2019 r.
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