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1. O6rqa xapaKTeplrcrrlna Ha HayqHo-[3c"[eAoBareJrcKara lr HayqHo-[prrJroxHara
gefiHocr Ha KaHAr.rAara

1 . I . Kpamxa npoQe cuonanua duoepaQua

E4Iancreenvltff r.aH4uAar B KoHKypca AorI. A-p I_\reranra Ba6eea 3aBbprrrBa cnequanHocr
,,OlrLIKa LI crleKrpocKortut" srs @I4sla.recKlrr (farylrer Ha Co(fuficKr4r yHr4Bepczler ,,Cn.
KrurueHr Oxpu4xclt" c Aznroua 3a Marlrcrbp rpes oKToMnpu 1994 r. B nepuoAa or 1995 r. ao
1998 r. rt pa6oru raro Qzsur n I{enrpamrara ra6oparopur ro (foronpoqecr,r K6M BAH (cera n
cbcraBa na LIOMT-EAH), KlAero npes 1998 r. creqerrBa KoHKypc 3a Ha) reH cbrpyAHr4K. llpes
2003 r. Karo AoKTopaHT Ha caMocrotreJrHa [oAroroBKa 3arrlktraBa Ar4cepra\vrfl,3a npu4o6znane
Ha HayqHara Ia o6pasoBareJrHa crereH ,,4oKTop". Or ruyapu 2007 r. Ao Mapr 2009 r. loq.
Ba6esa e Ha cJIeAAoKTopcKa cnequaJrrr3arllrq B I{errmpa 3a riHAycrpva:nHau vHXeHepHa onrr{Ka
n [t6mancxus TexsoJloruqeH I{Hcrt4Tyr. Cre4 sanpulaHero cu n Eurapur npe3 oKToMBpr{
2010 r. cleqerBa KoHKypc 3a AoIIeHT n craBa pbKoBoAr.rreJr Ha ceKrlr4fl ,,OlrLruHLr MarepIaaru" n
I4OMT-EAH. flpes 2014 r.3anoqBa Aa I43nbJIHrBa AnbxHocrra 3aM.Ar4penrop na I,IOMT-EAH.

1. 2. HayrcouempuqHu dauuu

Aoq. Ea6esa ) {acrBa B KoHKypca c BHyrrrvreJrHa HayqHa rrpoAyKrlr4r, ny6rurryBaHa B

peHoMr.rpaHu crrucar,nr c uunarr-QaKTop r4 r,rM[aKT-paHr r,r npeAcraBeHa Ha MHoro6pofinu
rlpecrLtxcrtLt Me)KAyHapo4nu nou([epeHrlr4lr. CruacHo npeAocraBeHure HayKoMerpnrrHr4 AaHHn,
ftrrl4 npoAyKulaf, HaABunana (no lurKor4 [oKa3areJ]r,r MHororearuo) usncxnaHntrra 3a 3aeMaHe

Ha AJrbxHocrra upoQecop, ([oprraynvpa]c'u n flparzffru]Ka sa ycJroBr4jrra yr pelia ua npu4o6r4BaHe
Ha HayuHt4 crerreHu u sa saeMaHe Ha aKaAeMprqHr.r Antnuocrt4 Ha I4OMT. llo-ronrpettro,
HayqHara npoAyKrlt4r 3a yqacrue B KoHKypca o6xnaqa 75 ny6:nut<aqtrr4, or Kotrro:

46 rry6tuxaqulr B crrvrcalanr c uunarr-QaKrop;
8 ny6nuraquruB crrvcaHus.vt nopeAurlr4 caMo c raMnaKT-paHr;
19 4oua4a Ha MexAyHapoAHr4 HayqHu ([opyvru, ny6nurynaHr,r B rrbJreH reKcr;
I rJraBa or KHr,rfa;

1 nonylrpHacrarr4fli
Cre4 ronrypca 3a AoqeHT AorI.Ea6ena e o6napo4eata37 ny6ruaraqur4, or Kolrro:

2l ny 6r'ut<aryuu c LrMrraKr-([arrop ;
6 ny6nnraquvrB crrvrcanvrt v lopeAr4rlr,r caMo c vMnaKT-paHr;
8 AorraAa Ha MexAyHapoAHr4 Haf{Hra ([opyrrau, ny6nzrynaHr4 B nbJreH TeKcr;
1 rrasa or KHr4ra;

I uonynapuacrarvfl.



Yqacrue B HayqHI4 ([oPYnar'r:

- 15 ycTHrr AoKnaAa, oT KolrTo 7 ua rvrex4yHapoAHll r<On(fepenquu,T ua

6rmapcnn e3nK r,r eAr,rH noKaHeH AoKJraA s HaqnoHanuu.a Ilnao Tynr
yHVBePcLtrer n Tafiuan;

- 26 rocrepHr4 rrpeAcraBrHktsHaMe)KAyHapo4nu non(fepeHqul4 B crpaHara I4 B

uyN6una.
ptrono4crBo r,r ) racrlre B Hay{Ho-tr3cneAoBareJIcKI,I npoeKTI,I - o6rqo 20, or KoI4To

- p6KoBoAlrreJr na 4 npoerra(2 c OHI4, or KoLITo 1 no nporpaMa,,Pr4ra", 1 ro

ABycrpaHHo ct'rpyAHrqecro c Laboratoire Catalyse & Spectrochimie (LCS),

ENSICAEN - Universitd de Caen - CNRS);
- KoopALIHaropnaun$pacrpyKTypeHnpoeKT;
- fracrHur s 15 npoeKra (8 c @oH4a 3a HayqHlt vIscile!;Balr'ut, 1 no 6 PII na

EC, I c (funancupaHe or HATO, 2 npoerra no EEP, KaKro u 3 npoerra n

Ilexuf, kIPtangut' u Tafinan).

O6rUuqr 6pofi na rlr4TlrpaHlrre ny6nnraqvrvrHa loq. Ea6eea e 36, a Ha IILITI4parIIrre LBTOTTHUIII -
3I2, rcaro ny6nuraqnr J\b 1 e rlr4rprpaHa 46 nrru, ny6nuraqnx J\b 2 - 22 nrru, ny6nnr<aqu.n J\il

17 -20 rr.5rlr, ny6luraqus Jtlb 28 -22 p'sru. [oq. Ba6ena e pbKoBoAI4TeJI Ha 2 4omopanrpl, or

KOr,rTO IJA9AUHVLS, My npeAcrou saIrILITa.

Bcu.mu npefcranenr,r HayKoMerpLrqHI4 AaHHI4 orfoBaptr Ha reMar[Kara Ha ooflBeHLIt

KoHKypc. Tpx6na Aa ce floAqeprae ceptro3Hara nybluraquoHHa aKTI4BHocr ]I 3acl4JleHoro

pbKoBoAcrBo Ha npoeKTr{ Ha Aou. Ba6esa B rleprloAa Me)KAy KoHKypcpITe 3a AoIIeHT r'l npo(fecop,

KaKTo t4 pbKoBoAcrBoro Ha AoKTopaHTI,r I4 crDI(aHTIl or uyx6una. Tpt6Ya Aa ce orqere u SaHra,
qe ra3l,r ycnerrrHa Hayr{Ha Aefiuocr npe3 crroMer'arvs. ilepLIoA e cbqeraBaHa c u3IIbJIHtBaHe I4 Ha

aAMr.IHI,Icrp urvBlnvI (f ynrqraz s I'IOMT.

2. OcnoeHlr HayqHu u HayqHo-[pHJrolKHrI [pI{HocrI

Aoq Ea6ena 3arroqBa cBorra Haf{Ha Kapl{epa u ce ytBbpxAaBa Karo cnequarucr e o6rac'ma Ha

onpeAenrHe Ha onrr,IqHure csoficrna Ha TGHKLI cJIoeBe, I,I3yqaBaHe na QorounAyIILIpaHI4Te

npoqecu B T.rrx r,r pa^:pa6orBaHe Ha MeroAt4 3a rsxHoro orJlaraHe. T-f, galquraea ALIcepraIII4t 3a

npra4o6unane Ha HayqHara u o6pasoBarenHa crerleH ,,,4oKTop" B Ta3I4 o6nacr, Karo pa3rnexAa

cnenrpo(foroMerp[rrHo onpeAeJuHe Ha onrlaqHzTe KoHcraHT?I u Ae6eluuara Ha rbHKI'I cJIoeBe c

pa"pa6otna"e Ha MeroAV 3a alalwr3 Ha rpeIxKI4Te Ha I,I3MepBaHero. Pesynrarure, rIoJIyr{eHI'I B

iaslr o6lacr, ca pelleH3upaHn BbB Bpb3Ka c yqacrl,Iero Ha KaHAI,IAara B KoHKypc aa ,,4oqeHT" I'I

3aroBa B HacrorilIara perleH3r4r rrle 6rlar aHalru3vpaHl4 caMo [pIlHocI4Te, IlocrvfHarl{ B

nep[oAa Me]I(Ay ABara KoHKypca.

flpes peqe;glsupaHnr [epr4oA lorl. Ea6esa pa6oru ocHoBHo B IIer B3aI4MHo cBbp3aHu

llepcneKTprBHl4 Ha) rHtr HanpaBneHv[, vr3crre4BaH'nslTa B KOI,ITO Ca npoBeAeHpl KaKTO C KOJIeKTI{B

Or I,IOMT, TAKA V B PAMKI4TE HA MEXAYHAPOAHO CbTPYAHI4TIECTBO NPEAI4MHO C KONEKTLIBI'I OT

;g,p,,augut n 4ppanqu{. Hay+rnre fi uurepecu ce (forycupar Bbpxy onrl{tlHl4Te cnoficrsa Ha

*"6p"4r" opranuvuu/HeopraHr.rqHlr Marepuanu, cperyrl 3a xoJlorpalpcru sannc, parpa6orBaHe

na Bperouu orpDr(areJrr4 3a Onrr{trHr,r ceH3op[ Ha XI,rMr4rIHn BeIIIeCTBa, C63AaBaHero Ha MeroALl

3a cnHTe37paHe Ha MeraJrHr,r oKcr4ALr. flperrle4rr Ha ny6luraqnure rloKasBa MHoro

cl4creMarprqeH noAXoA KbM perxaBaHI,ITe gapLaqv) BKJIIOqBaITI 4o6po no3HaBaHe Ha HayqHaTa

nllTeparypa, Teoperr{rlua o6ocuoBKa, MHorocrpaHHo eKcrIepLIMeHTaJIHo IrccneABaHe Ha AaAeH

npo6levr 1I TbpceHe Ha ilpaKTurlecKo [pI4JIoxeHI4e Ha paspa6orBaHlaTe onrurlHl4 v'arepvanu v



cr4creMr,r. Ananragrr Ha npeAocraBeHlrre Marepplanu no3BoJItBa Aa ce orAentr cneAHI{Te

cbrrIecTBeHI,I IpI,IHOCn: .

2.l.IrlsyvaeaHe Ha onmuqHume ceoilcmea Ho HaHoKoMno3umu, uszpadeuu qp% uHKopnopupaHe

Ha 3eorumHu Kpucmaru eue QomonoruMep'

Xu6puguure opraHuqHlr/HeopraHr4qHra onrLrtIHI4 MarepnaJll4 ca oco6eno nepcneKTIlBHI4 3a

paspa6ornanero Ha cpeAr,r sa xonorpa(fcKr.r 3arlrc 14 Ha xoJlorpa(fcru ceH3opt4. CtslvlecrHo c

MelrqyHapoAeH HafreH KoJTeKTVB Aoq. Ea6esa IBcneABa orITLIqHI4Te ceoficrea Ha

HaHoKoMno3r.rreH Marepr,ran or SorouonuMep Ha dasara Ha troJll,IaKpnilav'vI[ ]I 3eonIlTHIl

qacrlrrlri, uzlpauu 3a.qo[aHT nopaA]r JrecHplt KoIilpoJI Ha xllMuqHure vM csoficrea v noKa3areJl

Ha flpeqynBaHe 6npr3bK Ao ro3pr na QoronoJrl4Mepa, Koero HaMaJUIBa oITI,ILIHI,ITe sary6z Aoprl

npu roJreMr{ pa:}Mepn Ha HaHoqacrr,rqprre. I,IscreAeaHLI ca npoMeHure Ha cnoficrBara Ha

QoronolurrlepHlrre cJroeBe s o6eN,ra v Ha noBbpxHocrra I{M. 9pes 3alrllc Ha o6eunn

xonorpa(fcKlr pelrerKr4 c pzl3rrrrrHlr npocrpaHcrBeHll qecrorpl e ycraHoBeHo uHAyIIupaHo or
cBerJrLrHTa npepa3npeAeJreHr,re Ha qacrI,IIII4Te. Paspa6orenu ca orITIrtIHIl MeroAI4 3a

xapaKrepwlrpaHe Ha HaHoKoMrro3uTa, c noMoIIITa Ha KOIzTO: 1) Ca ycTaHoBeHn TLIIIOBeTe

3eoJltrrr{, nplr Kolrro flopl,rre ocraBar npa3HI,I; 2) oqeueuu ca 3eonvrvre c noreHIII,IaJI 3a

cb3AaBaHe Ha orrrr4\rHr4 ceH3opr{; 3) zsyteuo e npepul3rlpeAeJleHuero Ha 3eoJIt4TLITe B noJII'IMepa

npu xonorpa([crcu 3anr{c vpes ua6lroAaBaHe Ha xapaKtepeH ITI,IK B cneKTbpa na PaNaanosoro

pascefinane Ha 3eoJrHTa; 4) narvrepe:av ca 3eoJIrITI,ITe, ocuryptBalrll4 MaKcLIManna 4Ia(ppaKIII4oHHa

eSerrnnuocr npu xonorpa(fcKr,r 3anuc. MeroArr c Palaanoeo pa3cefiBaHe e rprnoxeH u 3a

Lr3cJreABaHe Ha Apyru HaHoKoMrro3r4Tpr, r,I3rpaAeHLI c ApyrIa (poronoluuepu. Onrprqnure

cnoficrsa na (foronoJrrdMepr{Te u (foroun4yqplpaHoro npepai}flpeAeJleHue Ha qacrnllllre npu

xonorpa(fcnpr 3atruc ca 6aza sa paspa6orBaHero Ha ceH3op 3a BJIaxHocr. B rasz o6lacr
KaHAr4Aarbr npeAcraBa.T nylrrur<atryNr, or KoLITo oco6eno ce orKpotBa crarvIrTa ,{4 e Journal of
Physical Chemistry C, n rolro e BKJrroqeH He caMo MHoro 6orar eKcnepI,IMeHTaJreH MarepuaJl,

HO Ca BsBe.rIeHr4 HOBpr tl3CJreAOBaTeJrCKr,r noAXoAI4 U e AaAeHa TeopeTI4tIHa I4HTepIIpeTaI\Ufl' Ha

pe3yJITaT[Te.

2.2. Xonozpascrcu 3onuc Ha pewemKu eue fiomononulvtep.

EAun or 3HaqrrreJrHlrre [p]rHocI,I Ha .qoII. Ea6esa e cb3AaBaHero Ha ,,ABynocogeH"

4u<[ysnoneH MoAeJr sa ([oprraupaHe Ha xonorpa(fcK]I perueTKv rlpr4 3a[uc c KbcI4 eKcno3I4III4I,I B

aKpr4naMuAHo 6asupauu Qoronolutrrepu c IIeJI HaMI4paHe Ha TeopeTI4tIHo o6scHeHl4e Ha

HaMaJrrBaHero Ha j1u([parqraoHHara eQerruruocr rrpu pelIerKI,I c BIncoKIII npocrpaHcrBeHl4

qecToTpl. Mo4eltr oT\ILITa 4Ia(fysuma v Ha MoHoMepa, v Ha rlonvMepa u npeApuqa

na64oAasaHoro B eKcnepr.rMeHTa HaMantBaHe Ha MoAynaquq'ra Ha [oKa3arer.f, Ha npeqynBaHe

rrpla HapacrBaHe Ha npocrpaHcrBeHara rrecrora Ha 3anllca. Ha6asara Ha paspa6oreHnfl MoAeJI e

ocbrrlecrBeHa cr,rMyJrarJufl Ha xonorpa(fcwrfl.3ailnc, noKa3BaIIIa BaxHocrra Ha [orllcKaHero Ha

4z(fysraffa Ha Kbcr4Te noJrrdMepHpr Bepurpr sa rIoBI4IIIaBaHe Ha npocrpaHcTBeHara qecrora.

Mo4elupaHero AaBa ocHoBaHr,re Aa ce HanpaBll npe[opbKara Ia ce 3anI,IcBa rlpu no-HI4cGK

r.rHTeH3prrer, ilpa rofiro o6pa:ynauero Ha KbcI,ITe BepI,IrrI e no-cla6o. CtsAaAeHI4tr MoAen e

1ao4ra(fuqzpaH c rlen onrprMr43prpaHe Ha sankrca Ha AByMepHLI crpyKTypl4, KaKTo u ga o6.f,cHeHlle

na (fopuupaHero Ha noBbpxHocreH pele(p utn Qotononl{MeprcIlpalqu cl{creMvnpv ocBerflBaHe

c faycon cHorr c orqlrraHe Ha BJrLrJrHLrero Ha I,IHTeH3urera, BpeMero Ha ocBertBaHe LI pa3Mepa Ha

rrerHoro B6pxy Ar{HaMprKaTa Ha noBbpxHocrHllt pene([. 3anzcunaocrnre, npeApeqeHl4 or



MOAeJra, Ca rroTBbpAeHI{ eKcnepI,IMeHTaJrHo. ycTaHoBeHo e, qe Hafi-ronflMa BI'IcotII{Ha Ha

lpo(bprJra ce noJryqaBa npIa npeABapr.rrenHo o6nbqBaHe Ha Qoronoluueprc[palqara cllcreMa 3a

Aa,4eH uHTepBan or BpeMe 14 cnr,rpaHe Ha cBerJILIHara cJIeA rona. lpyr cbqecrBeH pe3ynrar,

nocrlrrHar c paspa6oreHr,rfl MoAen, e onpeAeJrtHero Ha ycJloBtltra 3a xonorpa(fcKl4 3arluc B

Ae6elu SoronolurraepHr.r cnoeBe r,r ocbrrlecrBrBaHero Ha rospl3anuc Ha npaKTIaKa. Hauepeuz ca

BaxHr4 napaMerpr,r KaTo flparoB r{HTeH3uTeT U OIITI'IMaJIHa KOHqeHrpaIIufl. HA 6arpnloto sa

Sorouolurueprrcarlrlflra. Aoq. Ea6esa pa6orz Lr Bbpxy xonorpalpcKl,I 3anllc cbc 3arI4xBaIrILI

BBJTHLT B MHoro rbHKI,I cJroeBe c Ae6erzna or HflKoJIKo AecerKLI HaHoMerpa, ilpv Koero e

ycTaHoBeHa Bpb3Ka MeXAy MI{KpocTpyKTypaTa Ha cJIoeBeTe, oITLIIIHI{Te I4M napaMerpl'I u

nonfraBarqr4Te ce xonorpat[cKu xapaKTepucrrrKrl. B ragz o6lacr or HayrIHHTe uHTepecu Ha AoII.

Ba6eea ca ny6lnryeaHlr 8 TpyAa, cpeA Koprro ce orKpotBar ny6naraqul,Ire s JOSA u Journal of
Optics.

2.3.7.aurcu croeae om xqrKoeeuuduu cmbKla 3cI npunoJtceHun BbB Qomouurcamq u ceH3opHamct

mexHuKa.

Apyra repcneKrr4BHa reMarr,rKa, tro Korro Aoq. Ea6esapa6orn npe3 peIIeH3upaHuA rlepuoA,

e pl3cne.tlBaHero Ha onrnLIHI,ITe cnoficrsa Ha TGHKI4 cJIoeBe or xtulKorerl.ul.rrra crbKJIa c qen

rrrgnoJr3BaHero lrM n Eperonu orpiDKarenu 3a nocrplfaHe Ha MHoronocorlHo orpalreHze. flpranocnure

pe3yJrrarr{ B Ta3u o6nacr ca KaKTo cJreABa: 1) rrarunpaue Ha xanKoreHI,IAHtr crbKJra c noAxoAtlrl

cbcraB r,r rroAxo,qrrrlo Soro4orzpaHe 3a yBerr,rqaBaHe Ha [oKa3arerrHa npeuynnaHe; 2) cb3AaBaHe

Ha qerBbprBbJrHoBr{ creKoBe c uBrrrla Ha BI{coKo MHoronocorlHo orpaxeHl{e s 6rl4sl€ra

unQpaveprena o6lacr qpes rou6uuupane Ha pa3rHtIHI,I xaJIKoreHI,IAHI4 crbKJIa vrlr Ha

xaJrKoreHlrAno crrrno/nonr4Mep; 3) paspa6ornaHe Ha onrrrtrHpl ceH3opI,I sa 6asara Ha xiIJIKoreHI4AHo

crruo/nolr{Mep, 6asuparyu ce Ha npoMf,Hara na 4e6enunara Ha [oJII{Mepa npu u3JlafaHero Ha

unorocloftnara crpyKTypa Ha napu Ha JrerJrI4BIa BeIIIecrBa. Bneuaurearq pe3yJlTar e

ocbrllecrBeHoro 3a nbpBrr ntr nou6ranupaHe B creK Ha Bper Ha xaJrKoreHI{,4Ho crbKJIo u mntr cnoft

or 3eoJrr4THr,r Kpucranl,r, npu Koero ce nocrura MHoronocoqHo [peHacrpofisaeN{o orpoKeHl{e

BCJreAcTBr,re Ha foJrtMaTa pa3JILIKa B IIOKa3aTeJIuTe Ha npeqynBaHe Ha .4BaTa nrarepr'rana. TeSU

creKoBe Morar Aa ce a3noJrBar Karo orrrrrlHl,I ceH3opu Ha xr{MrIlIHz BelrlecrBa 6laro4apenve Ha

no4o6penara ceJreKTlrBHocr flpu I{3noJr3BaHero Ha 3eoJrura. Pesynrarure or re3LI I43creABaHH.fl ca

rry6nurynanu n 8 nay+rvrpy1a,cpeA Kolrro oco6eno BHI{MaHHe 3acJry)I€Ba crarvlrAl4 s Journal of
Materials Chemistry.

2.4.Paspa6om6aHe ua uemodu 3a cuHm%upaHe Hq MemculHu orccudu mc cnequQu'luu ceoilcmea

Karro eeqe 6e or6ensgaHo, cbrqecrBeH ArJr or Ha) IHI4Te I,I3cJIeABaHvIs Ha Aoq. Ba6eea ca c

noAqepraHo npunolKHa HacoqeHocr, Karo paspa6ornaHero Ha npocrl{ }I He cKbrrl4 MeroAI4 3a

oTJraraHe Ha TbHKLT CJrOeBe Ha MaTep[anv, xapaKTepu3l4palq[ ce c BI{coK noKa3aTeJI Ha npeqynBaHe

r,r HaMr{parqn rrr4poKo npuno)r(eHue BbB Qoronzrara u ceH3opHara rexHltKa. flo-ronxperuo, e

cb3AaAeHa 3oJr-rer nporleAypa 6eg rasrorsBaHe Ha BoAa 3a orJraraHe Ha rbHKI4 cJIoeBe or TazOs,

TiOzuNbzOs , Karo e nocrr{rHaro KoHTponupaHo BapI,IpaHe Ha orrruqHl{Te napaMerpll u ge6enunara

Ha cJroeBere rrocpeAcrBoM KoHTpoJrrrpaHo garptBane. 3a nrrroro<[ynxqvonutnr4fl. MarepuaJl NbzOs ca

noJryqeHq TbHKr{ cJroeBe c rroKa3aren Ha npeqyrlBaHe HaA 2.2 c npovtfllaa Ha,4e6eluuara Ha cros
qp93 KoHrpoJr Ha KoHrleHTpaqvflTa Ha sora. BDKeH 3a npaKTuKara p*yJrrar e ocblrlecrBeHoro

BapprpaHe Ha rroKa3arerrs. Ha npeqynBaHe or 1.8 lo 2.2 qpes npoMflHa Ha reMneparypa;ra Ha

3a1pqBaHe, Karo ocHoBHoro npeAr,rMcrBo na paspa6oreHllfl 9r lou. Ba6esa MeroA e npoBe)IglaHe Ha

nporleAypara rrppr Hr.rcKa reMneparypa Ha 3arptBaHe Ao 120 oC. flpn resu I43cJIeABaHut rpt6na ga ce



or6erexu rry6nuraqr,rs, A2l n opt. Las. Tech. Apyro cbIIIecTBeHo nocrl{}I(eHl'Ie e cs3AaBaHero Ha

TbHKH 
"no""a 

or Nbzos c KoHrponr4paHa nopbo3Hocr rrpe3 3On-reJI orJraraHe I'I IIHAyIILIpaHo rlpe3

rpnaptBaHe CaMOnoApe)I(Aane. fIOCTUTHaTO e noJlyqaBaHe Ha TIHKII CJIO9Be oT TO3II MaTepuan c

[poMeHnI{B tIOKa3aTeJI Ha flpeqynBaHe rlpe3 ]I3noJI3BaHe Ha rroAxopqu rpu-6lOKoBll cbIIoJII'IMepI'I'

KaTo nocJIeAHI,ItT Mox(e .4a ce npoMeHs oT 2.2 Ao 1.5 npLI yBenuqaBaHe Ha Ae6eIuHaTa Ha cJlot'

Tosa ce cbnpoBox(Aa oT yBeILIqaBaHe Ha cBo6oAHI'Isr o6eM oT 0 Ao 54 % ' V ttpu roBa LI3cJIeABaHe

AorI. Ba6eBa He ce orpaHl,IqaBa caMo c 1lpaBeHero Ha eKcnep'IMeHTI4, Ho prppa6orBa MeToAI{Ka 3a

orleHrBaHe Ha Konr.r.r;;TBoro Ha aAcop6llpaHoro BelqecrBo rlplr u3naraHe Ha uscneABanvrre o6pasqu

HanapuTeHaopIaHpIqHIIpa3TBopuTeJI[,peaJlu3vpanacbccSoTBeTHpITeKoMnIoTbpH}IKoAoBe.
llscleAnana e cbxlo TaKa Bb3MOXHOCTTa oTJIOII(eHnTe TbHKLI cJIOeBe Aa ce lI3noJI3BaT 3a onTI'IqHLI

aFaHe Ha flapplTe Ha AaAeHo

IITO Ce OTKpotBaT cTarLII{Te

2.5.Xutvtu,tuu ceHsopu c onmuqHa demercmupaHe Ha 6a3ama Ha edHoMepHu QomoHHu Kpucmaru

flepcn Ba6

Kplrcriulu, per c

OTITI{IIHO CE

orpol(eHr{ero or MHorocJrofiHara crpyKTypa flpr

BerrlecTBa H cTaBa Bb3MO)Krro 6laroAapeuue Ha oTcTpaHtBaHeTO I{a 3aBAC}IMOCTTa Ha oTpa}KeHHeTO

or brbJra Ha ocBersBaHe. flpeAnoxeHara or AorI. Ba6esa ure, e ocT,lllecrBeHa Ha npaKruKa qpe3

lr3noJBBaHe Ha 3eoJrrrrlr rropaAH CSOftCTSOTo r4M Aa npoMeHsr noKa3areJlfl cv Ha rlpeqynBaHe npu

K6HA9H3aIILIJI, aAcop6qut, fioHeH o6uen I'I Ap. 3eonrarnre KaTO qyBCTBLIT9JIHI4 MaTepI4aJIH 3a

creKoBere Ha EpeI ca cl4Hre3rpaHl{ B Normandie Universitd, ENSICAEN' LINICAEN' CNRS'

Laboratoire Catalyse et Sp"ct o"himie, @panqu.a B paMKI{Te Ha rpoeKr tro nporpaMura 'Butru*' 
u

npoeKT rlo EBP, Ha KoI4To AoII. Ea6eBa e pbKoBoAllreJr'

flpOnegena " 
a"U""t"nHa nO O6eM eKCilepLIMeHTilJIHa pa6oTa 3a I{3) {aBaHe Ha cBofiCTBaTa Ha

3eOJIktTHI4 cloeBe. VcranOseHII Ca B6;KHqI 3ABqIC6MoCTII, KaTO Bpb3Ka Me)KAy noKa3aTeJlt Ha

npeqynBaHe Ha 39oJIHTHUTe cnoeBe Ia CaO6O4Uur I{M O6eM oT eAHa CTpaHa LI xIIMI{tIHI4fl I4M CbCTaB lI

cbAsp)r€HtreTo Ha BOAa B rropure pIM OT APYra, u ca no46paHl4 ycnoBl'Is 3a oTraraHe Ha rsHKI{

CJrOeBe OT 3eoJprTtr C AO6pO OITI,I[IHO KaTIeCTBO u KOHTpOnEpaHLI CBOfiCTBa LI Ae6eII4HU'

flpe4uucrnoro Ha pa3pa6oreHr,rTe oT AOII. Ba6eBa cTeKOBe Ha EpeI ce cbcTOI{ B rOBa' qe MaTepI'IiuIbr

c BLrcoK rroKa3aTeJr Ha npeqyflBaHe, KoftTo e MeTaiIeH oKclIA, e OTJIO)KeH KaTO T,6HbK CnOfi C

paSpa6orenprt 3OJr-reJI MSTOA upeS Spin-cgating TexHI'IKa, KOeTo e 3Ha1II{TSJIH6 no-eBTLIHo OT

oTJraraHe cbc cKbIIo CTpyBaIqo BaKyyMHo o6opygnane v AABA Bb3Mo)KHocT MaTepuaraTe c BI{coK lI

HtrcsK noKa3aTeJI Ha npeqyllBaHe B CTeKa Aa ce oTJIafaT c noMollTa Ha eAuH I{ CbIII MeTOA'

I,Ispa6oreuu ca crenose na Eper c ABa BuAa MeriulHlr oKoI'IAII - TuOs u NbzOs - v rBa rvila

3eoJrlrTtr 1l e AoKa3aHa BI3MOII(HOCTTa Aa ce pa3pa6oTl',I onTplqeH ceH36p 3a aIIeTOH' KaTO

rrocTtIIHaToTo BpeMe Ha peaKIIHt e 6 S. Tasu nayuHa TeMarI4Ka npoAbJlxaBa aKTI'IBHo Aa ce

pa3pa6orBa H B MoMeHTa, Karo ce cb3AaBar erHoM c rIyBcrBLITereH

Marepuar PMMA - Poly(methyl methacrylate, npu 6enunara rpaBl4

Bb3MOXHO AereKTI{paHeTo Ha XHMI{qHU BeIIISCTBa' pl3pa6orKara I{

pr3cJreABaHero Ha orrTprqHoTo noBeAeHue Ha 2, 3' 5 u 7 cttoitttu cTeKOBe OT v2o5 z PMMA c

KOHTpOJI Ha nOpbo3HOcTTa C IIOMOUITa Ha OpraHllqen reUnnefiT e MHOrOIIOCOqHO OTpDKeHI4e OT 0

Ao 70o I{ OeJIeKTLIBHOCT KbM IIapUTe na xnopotfoprvr' I'IeCnegBaHI4flTa B Ta3I{ o6naCr AO MOMeHTa ca

orpa3eHll Y 7 try6nwtaquu, Karo cflequanno-rpr6na Aa ce or6ele)KaT craTl4l4re A22 s Dalton

transactions uA23 s Sensors'



3. 3anJrro.ren[e

Aoq. l-p I{eerama Ea6esa e LBcJreAoBareJr c foJUIM IroTeHIIutur, rofiro cblleraBa yMeHLIero

Aa reHep1apau1ev c nJraHoMepeH [o.4xoA 3a rflxHoro ocblllecrBtBane. Clegna Aa ce noArleprae LI

KoMnJIeKcHLrr xapaKTep Ha nplaJraraHvrg. o"r Hes noAxoA 3a pelnaBaHe Ha 3a\aqare' flprl rofiro BrrHarII

ce r6pcr4 teop"t"rHo o6scHeHue Ha noJryqeHllTe B eKcnepuMeHTa 3aBI4cpIMocrI4. Tasu

sagln6ouenocr n pa6orara e orJrr{qprreJrHa qepra Ha AoU. Ea6esa Karo cneIIVtlJIpIcr 14 e noAKpeneHa

oT MHoIo 4o6po no3HaBaHe H HenpeKbcHaTo cJIeAeHe Ha HayqHaTa JII{TepaTypa' Hanurno cur'r

y6eAena, qe IIpI{cbIIIusr it creMe)r( K6M nocrbnareJlHl{ ycvil4A LI [pI{HIIunHocr rlpu oIIeHKI{Te

r,13rp66,qa AI,IcqunJIuHVpaHaI,I nJloAorBopna aruoc$epa B KoneKrzna, Hofiro pbKoBoAI{.

Bucororo HHB6 Ha [peAcraBeHlrre or KaHAuAara rry6nuraquu, rlollyrspl'I3zpaHero Ha

noryqeHqTe pe3yJrrarr,r Ha npecrwKHu Me)r(AyHapo4nIa ronQepeHIII,Iu, HecbMHeHlIlIT 3HaqI{reJIeH

nplrHoc Ha KaHArnuTa B npoBeAeHr4Te LBCJTeABaHUS, [pOII,IrIaBaII CbTIIO TaKa pI oT aKTI{BHOTO

) racrue B [poeKTr{, BKJrroqlrrejrHo pI Karo pbKoBoAVTeJr, xapaKTepl{3l{par loq' Ba6esa Karo } IeH c

ur"o*u rnanll$uraqur, Kofiro Ha[bJrHo orroBapr Ha u3lrcKBaHnflTaHa flpanulnurca 3a ycJroBI4tra I'I

peAa 3a rrp"go-6"uu"e Ha HayqHr4 crerreHl{ u 3a 3aeMaHe Ha aKaAeMuqHI{ AJrb}crrocrll B IIOMT-EAH.

Brs ocHosa Ha r{3Jro}KeHr.rre no-rope (paxrn lqe rJracyBaM rloJro)Kl4reilno n Hayruoro xypll I4

ue npeAnox a Ha yBa)Kaeuur HayreH cbBer na I,IOMT ga us6epe AoIIeHT A-P IIseraHKa Ba6eea ga

npotpecop no Qusura.

29.06.2016 r.

I,Igrors aJr peueH3iltra:.........'.......'

hpor[. 4n Erena Crofiroea/


