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rra ArrcepTaUrroHeH TpyA 3a rrpuno6lrBaHe Ha HayrrHaTa crerleH 

'AoKTop 
Ha HayKlrTett

Anrop Ha nucepraqnounfiq rpyA: Bepa MapuHona IocuoAIlHoBa' A-p AorIeHT B

I4OMT. EAH

Teua Ha trHceDTauuoHHr{fl Tpyn: ,rCnet.nunHo-IrHAyrlrrpaHrr [poqecu B'bB

$oropeQpaKr,rrBHrr KprrcraJrrr u [pr{Jror(eHusra I{M BbB dpyHnqllonaJru\r o[Tr'rrlHu

crpyrcrypu"

PeUeuseHr: ,{uanna fluruurpona Heuresa-C.nanona, Aipu, uporpecop B IIOTT' EAH

,{zcepraqz5ara e p1antrcala sa I47 crpaHr{rl[ u BKrIorIBa: yBoA, 6 rtauu, cn4rpNarqra 93

(frarypu u 11 .ra6tuUu, HayqHr,r rpr4Hocrr r{ crrrrcbK na uy6nrzralll4l4Te Ha aBTopa, I{3tIoJI3BilHI4

B Arrceprarlqro16ns. TpyA. Krrvr yno4a Lr tscfllrla or Irrecrre fJIaBI{ ca rrpnnox<eHl4 orAeJrHI'I

cnkrgbllr4 c rlll:rupana nr,rreparypa, Korrro r]KJrrorlBar KaKTo pa6orra Ha rIy)KALr aBTopI4, HtlKoI{

or Kor.rro ce rroBTaptr B pa3n[qHrrre crlllcr,upl, TaKa r,r pa6ona Ha Aou. MapzHona, BKJIrorreHIr

B Ar,rceprarluorrHr4fl TpyA. Tona sa'rpyAHrBa orpeAen.f,Hero Ha rotlHa IIII(bpa Ha III'IT[paHLIre

3arraBr,rs Ha qyx(Av aBTopr,r, Ho re ca oKoJro 210. B HarlaJloro Ha Allceprallurorrl:vrfl. TpyA Hj[Ma

rcuo 4e(fuHupa1arleJr Ha n3cneABanero, Koero 3a MeH e rlpo[ycx:. EAea s Kpa.a' Karo yBo,4eH

TeKcr xru Hayunl4Te npzHocr4, ce rrosBtBa raKbB TeKcr.

Arcmyanuocm Hq paspa6omeauun e ducepmal4uoHHun mpyd npo1neu

flopa4r,r Br4coKara cn olrr4rrecKa aKTlrnHocr, SoronpoBoAr,IMocr u go6pu naesoceoficTsa

cr4JreHr,rrHr{Te Marepr.ruru v B rracrHocr BirzMOzo (M:Si,Ge,Ti) rpucraJII'ITe HaMI4par

rrpr4nox(eHr4{ B eneKTpoorrrr4Kara, aKycrl4Kara Ir rple3orexHplKilTa. BirzMOzs Kpflcrannre

rroKa3Bar MHoro Br,rcoKa Soro-ryncrBrrreJrHocr u 6rpso4eficrs[e Ir xapaKTeputrflT 3a'rflx

$orope(fpaxrr4BeH e(ferr Mome Aa ce z3rroJrBa sa xonorpa$cKo cbxpaHeHl4e Ha I.aH.Hrr,

o6pa6orra na un(foptrat\prfl., ycunBaHe Ha na3epHo JIbqeHIle il T.El. Bcrz-rKo roBa rIoKa3Ba, qe

TeMaTa Ha Ar4cepTarl[oHHr.rr rpyl e MHO|O aKTyanHa pI pe3yJITaTLITe OT LI3QIT9I.BAHId'ITA,

npeAcTaBeHr{ r} Hefo, ca BaxHII oT HayqHa }r HarIHo-[plIJIoxHa lJIeAHa TOrIKa.

Ilosuaea nu ducepmaHmbm cbcmonHuemo Ha npo6neua u oqeHt9a ilu m9opqecKu

Jrum ep amypHun M qm epu ail
B Ynona Ha A[ceprarluoHHlrs rpyA KoMrrereHTHo ca ilpeAcraBeHl{ aKTyanHVTe HafrHI'I LI

np[no)KHr4 npo6lerr.ru s o6flacr"ra Ha rr3cJle4BanvrflTa Ha Al{ceprau"ra pr ca flocoqeHl'I

HacoKr4Te, B Kor{To ce pa6oru 3a r{xHoro lperxaBaHe. B gucepraqvflTaHfllla orAeJIHa fJIaI}a c

rrperneA Ha rrpeAxoxAarrlr4Te r{ cbBpeMentrre I,I3cJIegiBaHufl Ha Apyrv aBTopI'I n o6lacrra" 3a

rro3HaBaHero tga sbcrorHr{ero Ha upo6lerra }I oIIeHKara Ha nvrreparypnkrs. Marepuan Moxte

Aa ce c6Ar.r or KparKr{Te yBoAHr,r 6enexrcn KbM BctKa fJIaBa z nafi-ne're or AI'IcKycLrLrre)

cneABarrlz orrmcaHuero Ha Bc.rrKa cnequ$utrHa rpyla or eKcrIepI4MeHTaJIHIz pesylraru. B
Te3v ArrcKycvr ce qrrrnpar pr o6cnNlar npeAXoxAaIqI4 pe3ynraTu, o0fcHeHrrfl I'I MoAenlit Ha

Apyrfl aBToprl, Koprro ce cpaBHrBar c pffy.rrrurvre Ha aBTopa ulustu ce I43rIoJI3Bar B HefoBLITe

o6scHeHus. Ilne-rarreHr{ero e 3a MHoro 4o6po fIo3HaBaHe ta rBopqecKo I,I KpIlTI'IqHo

r.r3 rr oJr3 B aH e H a nI,ITep ary pIILrs, M aTepl{ an.

tr|z6pauawta uemodurca ua uscnedBaHe Mo)rce nu da dade omz,o6op Ha nocmaaeHama qen

Crnpeuennkrre r{3cneABaHurfl na (forope(ppamunnure MarepuaJrr ca HacoqeHu or eAHa

cTpaHa KbM otrlTr,rMlrgvpa]i|re Ha rrapaMeTpr4Te Ha KpilcTaJII,ITe tlpe:l cs3AaBaHe Ha IIOAXOI'IIII4



AeOeKTH, a or Apyra crpala - KbM cb3AaBaHe Ha ycrpoftcrBa 3a r{xHoro LI3rIoJI3BaHe. Or
Ar,rceprarluoHHr4{ TpyA ce BrlxAa, ue e pa6oreHo r4 B ABere HarlpaBneHza. llponeAeHl{ ca

sa4u6oveHr.r lr3cneABanurfl, rrpr4 pa3nr{qHr,r reMrleparypv 3a c)IIeHflBaHe Ha rlpoMeHrtre,

rIpeAI43BI4KaHI,l or Jlef[paHero, B orrrr{qHl4Te (nornrulane, onrl{rlecKa aKTLIBHOcT,

Soroxporuen e$err, (foronyuunecqerrqur) vr ereKrpl{tlElzre ((poronponoAlrMocr,

rrocroflHHoroKoBa r{ [poMeHJIrrBoroKoBa r'6MHoBa rlpoBonl{Mocr) cnoftcrBa Ha KpucraJII{Te, B

penaKcarlr{oHH}rre rrpouecu u [apaMerpr{r]e Ha xonorpaScKl,If 3iIIII4c Lr r4grp:ar,ane. Bclt'lKra

OIITI{IIHII U ENCKTPI4qHU EKCTIPVMEHTT4 CA IIPOBEXAAHI4 C TIYBCTBIITEJIHI4, CbBPEMEIIHI'I

ailapilypkr Ha Br4coKo HlrBo, Kor.rTo ca fro3BoJrlrnv nonyrlaBalJe Ha HaAexAHLI pe3yJITaTI{.

Kpamrca aHailumuqHa xapaKmepucmutca Ha ecmecmaomo Ha Mamepuana, 6bpxy rcoilmo

ce zpadnm npuHocume ua ducepmal4uoHHun mpyd.
B 4zceprarlr{oHHr4q rpyA ca rrpeAcraBeHrr pffynrarrr or I,I3cJIe!;Balo:zs. Bbpxy 4 rt;zrta

Kprrcranr,r (BSO, BTO, B+Ge:Orz, Bi2(MoOa)3), nerupaHll c roJIflM 6poft npzvleclr, HrKoI'll or
Kor4To c pa3nrzFrHr.r KoHIIeHTpaIIuu (4dn 5d eleueHTld - Ru, Rh, Pd, Re, Os, Ir ^ Ag, P, Cu,

Cd, Co, Cr, V, Fe, Mn), a cbIIIo z: c rou6uHaIII4II oT ABa IIpIIMeca (Co+Al, Co*V, FefIvIn,
Ru+Mn).

B rrbpBa rJraBa ca [peAoraBeHr4 pe3ynrarr4 or r43clrel;Baln:afl c Elexrpouen
rrapaMarHr4Ter{ pe3oHaHc, KoLrro AaBar BaxHa un$oplraqrrfl ga ocHoBHI{t co6crnen 4e(perreu

,,Bitut** rlenlrp" B HenerurpaHr4 cr4JleHr.rrHrl Kpr4cranvr kr 3a e(fexra Ha JleflrpaHe I4 ocBer{B,aHe

Bbpxy KoHrleEtrparltrfl^ra Ha rosz 4e$err. llolyreHo e AoKa3areJrcrBo, 're n BSO Kpucri:rnkI

xpoMbr ce BKrrorrBa Karo Cr'* sa M.flcroro Ha Si** fioua e MOa rerpaeAbpa. Llurepecua sa

npaKTuqecKo rrpr{noxeHr4e e na6moAananara o6parurta (porouH.uyuvpana rlpoMtHt} B

KoHrleHTparlrrrrra Ha re3z 4e$exru, r(oqro e o6scHeua c [pe3apexAaHero rIM lrppl

rrocneAoBarenno o6ruqBaHe c ABe pa3nLrqHpr AIJIXI4HI4 Ha EbJIHara (4I3 u 647 nm).

[nofiHoro nerr{paHe c CrfP flpoMeHf, cuJrrro rorJlbrqaHero Ha BSO rpucraJll4re.

Bropara r,JraBa cbAbpxa MHofo pe3ynrarlr 3a eJIeKTptIqHI4Te, (poroenercrpuqHure u

orrrrrqHr,rre cBoftcrsa Ha HeJrefr4paHr Lr JrefpIpaHI,I c pa3nl{qn[r rrpllMecll BSO u BTO
KprrcTanrr.

* Onpe4eneHLr ca eHepfzr4Te Ha aKTr{EarILrs. Ha rbMHoBara rlpoBo.4lrMocr B neD4paHIiI

Kprrcranr{ (0.6 eV - 0.9 eV). Tesu eneplkrkr ca cBbp3aHI4 c rIo3I4III4kI n :a6paneHara 3oHa Ha

eHepleTuqHI,ITe HHBa Ha pa3ntlqHl{Te nefl4parq[ nplzMecl{.

tr flpz nerurpalr4 BTO rpucraJrr{ e HaMepeHo, qe rpv BrIcoKI,I reMneparypla (400-600 K)
3apflnoBuflT TpaHcrropT e AoMprIHupa]J, oT cKoKoBa IIpOBOAI{MOCT fIO IIOKanI{3UpAHI4

c:scrosHr.ls, pirrroJroxeHu no-6:rvso Aa 3oHI{Te, ailpv HHoKLI TeMreparypu (290-400K) ce

ua6moAana cKoKoBa rrpoBoAt4Mocr rro noKturl,I3rrpaHl{ cbcro-f,Hlls oKolo HI'IBoro Ha

@epuv. YservqaeaHero Ha cbAbp)KaHr4ero Ha Ru u [p{}ABapplTeilHoro cBerJIpI]uHo

Tperr.rpaHe na BTO:Ru Kpr{cranr,r yBenr{qaBar rloA3oHHoro rIornbIIIaHe Br'B Bvr4r4Mtura

O6laCr, [OpaAI4 yBenl{qaBaHe Ha KoHUeHTpaIIVflTa Ha IIJIZTKLI ynOBKI4.

..r. flpu BSO npracraJil4, Ireil4palvr c 4d u 5d [pexoAHI{ eJIeMeHTI4, rloA3oHHoro rIorJIbIrIaHe

B15B Br{Ar4M a1;a o6rracl B [oBeqero cnylrav HapacrBa, Ho nerrlpaHero c Os u Pd BoAI4: Ao

o6esqsersnraHe Ha KplrcraJlr,ITe, r"sit Karo re3rr aroMkI 3aeMar BaKaHTHI,I TerpaeApfirqu[

rro3r4rlrrrd uIrr4 I,I3MecrBar Bi'*-ftonure or re3l{ rIo3I4III,Iu. Ha6ffoAasaHo e cI{.IIHo

orrrlrqecKo B:bpreHe Ha paBHr,IHaraHa llonspu3allllg, Koero e cBbp3aHo c rcoN46IanaUuHra

oT cI,IMeTlpI4rrH[s SiOa-rerpae,{rp V HeC[MeTpI4tIHI,Ir BiOT-oKrae[t'p, B KosTo

HecrrMerpnqHrzfr oKTaeAbp rrMa AoMprHrrparua pont. llporueHz n csoficrsara Ha



Kpr4cTanr,rTe ca nocTI,rIHaTI4 rlpe3 TepMuqHa oopaooTKa BbBi BaKyyM, LIHepTHa CpeAa,

BOAOpOA r{ rfl{CJrOpOI.

{. ErcnepuMerrrr{Te rro xonofpa(pcru sailr4c B nerrrpaHr4Te c trlu xpucralu rIOKa3Bar, rle

yBenzqaBaHero Ha KoHrIeHTpaIIviflTaHa Ru narrra-nsBa BpeMero Ha orKnI4K, Ho HaMaJIflBakr

4z(fparquoHHara e$errunnocr. flpz BucoKa KoHIIeHTpaqvfl. Ha Ru e ua6lloAaBaH cI,IJreH

@oroxporr,reri e(ferr r4 rro BpeMe Ha 3arrr.,rc eAHoBpeMeHHo ce o6pa^:ynar $orope$paKrztBHa
r4 aMnJrr4TyAHa perrerKrr. llpe4nonoxeHo e, ue^ Ru cb3AaBa KaKTo rIJIIrrIs4, TaKiI Ir

4rl6oxu ylro"ra", Karo 3aMecrBa aroMrrre Ha Bi3* unu re3ra Ha Ma* " TerpaeApI4I{Ha

rIo3I{IIrU.
B rpera rJraBa ca r4:lotreABaiu $orouugyrlupano rlorJlT;rlalle H AI{FIaMIIKa Ha

penaKcarl[oHr]u flpoqecr.r s BSO u BTO Kpl{e'r'aJII4, JieI'l,1paH[I c Fl-u, Rh ra Cr. VcranoBeHo e,

qe [poqecbr rra penaKcarlrdr na SororrHl{yrlr4paHrrre 3apflAoBlr HocI4TeJIpI B HeJlerl4paH.[rre

Kpr4cranr{ e 3Harrr4Teruro no-6rp3, orKoJrKoro B neH4paHI,ITe KpI4craJIu. 3a6asslrero Ha

penou6ranaqkrfrTa e rrpr{nr,rcaHo Ha [oBr4rreHa KoHrleHTpa\vfl na 4rn6oxld yJIoBKI,I, cBbp3irHI,I

c nerI{palqlrTe rrpl,rMecll, KoLITo BIrrrflflT Ha 3aptAoBLIt TpaHcrlopT.
rlernrpra rJraBa e rrocBereHa ocHoBHo ua Bi+GegOl2 (BGO) KpLIcraJII,I, nerrlpaHz c Ru,

Rh, Fe, Mn, V, Co ,RufMn, Fe*N/[n ra V+Co. Ilouyueura ca MHoro eKclepI4MeHTaJIHlI Aar{u.tr
ga Blvrs:nkreTo Ha pa3nIIqrII,rTe flpl{Mecr{ u ronl6uuaqrlr,rTe oT npLIMeCI{ BT,pXy fIOfJIbITIaHeTO

Ha KprrcrilJrr{Te BbB Br4ArrMara crreKTpanna o6nacr, QoronpronoAltMocrra, $oronyruu-
HecrleHrlr,rrra, 4zSpaxllr{oHHara e$er<rraeHocr, rlpoMeHlrre B llrcKa3areJul Ha llpeqyflBaHe,

Ar{HaMrrKara r{a xoJrorpa(fcru 3arrlrc 14 ,!3TplaBa:ue, ilpo,ubilxllTeJlHocrra Ha rlpoqeca Ha
qereHe un(popuaqrzxra.
* Brs Bcrrrrxr.r nefrrpaHrr Kpprcranil e ua6lroAanan $oroxpotr.len e(pexr ilppl crafrlc:a

TeMneparypa. O6pa:qr,rre Bb3craHoBj[Bar [po3paqHocrta cLr qpe3 orfprBaHe r4lrvr

ocBerrBaHe c Br4Ar4Ma cBeTJrr,rHa.

i. YcraHoseHo e, qe nerr4paHero o Rh :zHLyr\vpa [o-rorsMa MoAynaIII4fl Ha rloKa3areJlt Ha

npeqylBaHe orKoJrKoro Jrefr{paHero c Fe, Mn u Ru tr cr34aBa BIrcoKa rlIlbrnocr Ha

rroAxoA.rrrqu ynoBKH ra $oronrs6yAenzre 3ap-rrAoHocvrelrur. @oronponoAlrMocrra Ha

Kprrcranrrre pacre c yBenl4qaBaHe Ha KoHueHTpallusra na Rh.

* rlpea npeABapr,rreJrHoro nrs6yN4aHe na BGO:Ru xpHcranl4 c ynrpaBlroJleroBa cBerJII{rIa e

rrocrr4rHaro no4o6penr4e Ha BpeMero 3a orKirr{K r{ IzHTeH3trrera Ha 4z$parcrupaJr,ara
cBerJrHHa rrplr xoJrorpa(pcru 3aluc. l{z$paxueroHHara e$eltrrznHocr LI rlpoMflHura Ha

rroKa3areJr{ HalpeqynBaHe ca [o-roJreMr.r IIpv Ilo-BrlcoKa KoHIIeH'IpA\lrfl na Ru.

* llpz nerupaHe c eAuH rrprrMec e ua6nroAaeaHo MoHoeKcrIoHeHIIIraJIHo rlorleAeHkIe Ha

xonorpa(fct{Lr 3arrprc, cBbp3aHo c AoMrrHrrpaHe Ha eAI,IH TI4rI sapfl,roBLr nocltrelu. Ilpra

KprrcTanr4Te) JrerprpaHe c ABa rrpr.rMeca, e HanpaBeHo 3aKJIIOqeHI,Ie 3a noqTn eAHoBpeMeIIHo

cB3AaBaHe ira $orope(pparcrranna u (foroxpoMHa pemerra. Xonorpa(pcrzre !.alellul ca

r4HTeprlpeTvpa[I4 B cBeTnI4HUta HA C'b3AaBaHe Ha ynoBKII C pa3nI,IqHI{ IIIT,THOCTI{ I{

Arr6o.ruua I4 rrpoM.rrHa Ha BaJIeHTHocrra Ha rrpr4Mecl{Te nprl ocBer-uBaHe rr orrptBaHe.

* flonyueuv oa [aHHpr 3a rroKa3i]TeJrr,rre rra rtpeqylBaHe Ha AByfllrqerrpeqyrtBalqu Kpl4cranlr

or 6ncuyros raorz6Aar Bi2(MoOa)3 nbB BLrELrMuta o6uacr or clleKrlbpa, KoI4To ca

IIpI4BJIeKJIII BHLIMaHI4eTO Ha MHO|O pl3CJIeAOBaTeJII4.

flera rJraBa e frocBereHa Ha pe3yJrrarvr 3a xoLtorparpcKt4 saIII4c u BSO u BTO Kpnorailx B

peanHo Bpetvre c raurppauepBeHa cB0Tirr.lHa n H.& OIITI4IIHO dlUXCnpaue Ha 3aITTTCaHaTa

unrfiopnraqmrr ,"rpe3 r43rroir:lBalIe Ha iIBo itrJ:nr.num Ha BTlJIHara.

* r{pes [por\4rHa Ha BaJreHTHoro cbcrosHrie Ha Jrerupalqufl. rrpuMec I4 pl3non3BaHe Ha

rroAxonrua nss6yN4arrla cBerJrrrHa e r[ocrr4rHara [poMtHa n xonorpa(pcKl{Te csoficrea Ha



BSO:Ru Lr BTO:Rh B Ta3r.r o6nacr. llHrepecHu or rlpuJtoxHa fnol:IHa rorilda ca

pe:ly.lirail]4'rf 3a Jre|i4paHr{ c Rh BT0 Kpilc'tfuIi4, ti I{0}1To e l43l\iepe]{o Bpen'Ie Ha o1x"rII4I( o'r

0.1s" a flpu upelnapr4Terr.{o o6:n qBaHe c'};c 3eJrena cBerJIIiIIa r]peMero 3a orK:llzK e 0.02s.

*'" C uuSpaqepBeHa cBerJIr,IHa c Hr{cbK I4rrreH3r{Ter e ocbIIIecrBeH KBa3I,I-[ocrotHeH 3arvc
ua uso6paxeHrle B BSO:Ru Kprrcranu 6es npurarane Ha BbluIIrHo eneKTpuqecKo rIo,JI€.

Pa:pa6oreH e reoperprqeH MoAeJr, n nofiro ce rrpeAnonararraJrurilre Ha ABa BI4Aa IIeHTpoBe

Ha 3aJaBsHe (4sn6or<u rr rrJrrrrKrr yroerm), rroKa3Banl qe raKaBa xoJlorpaMa Moxe Ia 6rhe
3Afrr4cana r4 cbxpaHeHar1pv Hr4cr(a cKopocT Ha TepMI4tIHa feHepallvlfl.Ha HOCIITeJTI'I.

13 n*enejlnara, FI[ee-[R I'.EaBa ca onncirHl,I;
* Elerrpo-ontrrrqHo yflpaBn{eMrr crpyKrypr4, cbcroqlqll ce or' (foronponoAtrl Kpl4cran-

TeqeH Kptrcriln rr rrpoBoArll cloft or ITO ranr,I rpa$eH, c Kozro ce rlocrplfa $a":ono
orMecrBaHe Ha cBernvrnnnfl n'su. Bpeuero Ha oTKJIIaK e H[KoJIKo MpInI4ceKyHIkr kr e
6nrasro Ao uutturrHrare croftnoc'rrr 3a KoHBeHTII,IoHaJIHLITe rerrHo-Kp[craJlHlr Al4cnnell.

i. ?Igqsro orrrr.rqHo yrrpaBueMo ycrpoiicrBo, BKJIIoqBa[Io BSO:Ru KpI'IcraJI, B Ko'ero

BcrrrrKr,r [poqecr{ ce KoHTponr4par c zn(fpauepBeHa cBerJII,IHa. ,{oraaaHo e, qe

$orouir4yqr4paHoro rroJre Ha rrpocrpaHcrBeHlrre 3apflrv, feHepllpano u BSO:Ru
Kpr4craJra, [poHr,IKBa B Ter{Ho-Kpkrcrutnvrfl cnofi u 4eftcrea I(aro ABIr)KeII{a cEJIa :]a

Ilpeopiler{rrcpaHe IIa TerIIro-KpHcTaJIIIur:e MOJIeKyJILI.

Ilpuuocume e ducepmar4uoHHun mp,yd Mozam da 1udatn rcnacuQut4upauu Katno:

AoKa3BaHe c HoBr.r cpeAcrBa Ha cbuleorBeHn crpaHI,I Ha cbluecrByBalqu HayqHLI upo6neluz

(uayuen [pr.rHoc 1); crs4anane Ha HoBr4 r\deroAr.r, KoHcrpyKIII4pI, TexHoJloruz (upzuocu 6 u
8); $opuylllrpaHe z o6ocronaBaHe Ha HoBa xr4rrore3a (npunoc 7); nolytaeaHe lI JIoKa3BaHe

Ha HoBlr $arrz (npuuocu 2,3,4 r,r 5) u roJryqaBaHe Ha rIorBbpApITeJIHI4 $arru.

Ilpeqeurca Ha ny6nurcaquume no ducepmaquoHHl,tfl mpy) u ompa)rceHuemo uM 6

HAyKqma.

Pesylrarure, BKJrroqeHkr B Ar4cepra\\4ouHtrfl TpyA, ca ny6rruxyBaHll B 57 nayunu rpy!:a,
r43ne3Jrr4 B rrepr4oAa 200I-2015 r. Or rsx 29 ca B Mex.4yHapoAHu Hayqlrv crrr4callll.fl c rMraKT

$axrop (Phys. Rev. B - 1 6p. I4A 3,136, Optics Express - 1 6p. 14(D 3,488, Optics Letter:s-2

6p,14@ 3,292, J. Appl. Phys. - 4 6p.VA 2,183, Optical Materials - 2 6p,I4O 1,981 u r.n.),
1 e e cnucaHpre c vMnaKT paHK, 4.cas c:l;vrcalnfl6ezLI(I1I4P,2 ca ny6lur<ynanll B rlr',[eH

reKcr n c6opnuqr,r Ha Mex(AyHapoAHpr xoHQepenquu u 2I ca pe3roMera Ha AoKna.4I'I Ha

xou(fepeuquu (I go 3 crp.). O6qusr r{MrraKr $amop e BI,IcoK (44,363). Zsrpareur't sa

ny6nuxynaue ca I rroKaneHa fJraBa B euulrKJlone4us. Lr egttrra QTartrfl B crrkrcaErr4e c Z@.

IrlgriecenH ca 2 rroKaHeHrr AoKnaAa. lly6maraquu ca HaMepunl4 roJlflM or3Byx: B

MexAyHaporHara HayqHa rcorrerus - 22 rty6lluraryuu ca floryquntl 175 He3aBI{cIlMI{

rryrrkrpaltrfl.,l(A2I) eqr{rrrpaHa36nrua, 1(A7) -28u 1 (A4) -26nr,rn,uoHe6ulrraraoaB
KHrrrra. Xzpm-un4eKcbr Ha ny6nurcaryuure> e7.

Ha6asaHa ruqHure MI,r BrleqarneHr4lfl 3a u3cJreAoBareJlcKara aKTIrBHocr aoII. l-p Bepa

Mapunona u Ha rroApe)KAaHero Ha aBTopr,rre n ny6wtrarfLrr4Te (or 36 pa6oru B rIbJIeH TeKcr

Ts e rrbpBr,r aBTop s 25 u BTopr,r n 9) nrruaru cbMHeHpIe, qe rt I{M€t MHoro cr'lrlecr]leH rlpIanoc

B rionyqaBaHero ra ny6mtryBaHero Ha pe3ynrarrrre. Mnoro go6pata ql{Tl{pyeMocr Ha

uy6rulraqrar.rre rroKa3Ba, qe pe3ynrarzre ca 4o6pe rIo3HarI{ Ha cBgroBHuranayqua o6rqnocr.

AemopeQepambm e rr3rorBeH cburacHo u3r4cKBanvfl'ra pr [paBLInHo orpa3tBa ocHoBHI'ITe

IIOJIOXeHI'Ifl I'I HayqHI'ITe IIpI'IHOoLI Ha AI4CepTaIILIOHHVfl TpyA.




