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Hayr{Hofo pyKoBoArrrent Ha AnccepralllloHH}To pa6ory Bepre:reca II C.

ttl{cc,'reaonaHlre MeroAaMH pacrpoBon f,reKTpoHHoii MrrKpocKorluu rrJreHoK rr

rerepocrpyKTyp Ha ocHoBe Hlrrpr{Aa rarrufl", [peAcraBneHH]']o Ha coI4cKaHIIe

y.renoi crenenu KaHAn.uara tfururco-uareuaruqecKrrx HayK no cfle[r{anbHocrr't

05.27.01 - rBep,uorejrr,Hzrr 3neKrpoHriKa,JaJIHosneKrpoHr{bre KoN{noHeHrbI, r!{uKpo-

u HaHo)ner(rpoHlrra. npu6oprt Ha KBaHToBbIX :Sr!exrar.

Bepre:rec flaeer Cepreeetru pa6oraer n ;ra6oparopnu,roKa,'Il'Hoii AllarHocrrrKrl

flonylpoBoAHr4KoBbrx Marepuanon @egeparsnoro rocyAapcrBeHuoto 6rogxernoro yqpexaeHus

uaylcu I4ucruryra npo6reu rexHoJrorur{ MltKpogneKTpoHzru E oco6o.{rrcrblx MareprtzrnoB

Poccuficroft aKa,4eMI{r{ HayK Ha rpor.sxeHufi nocleAultx 9 ler nocle oKoHqaHuq MocKoscroro

tlnruro-rexuuuecKoro rrHcrr.rryra. 3a npelu pa6orrr flaeer Cepreenw cran BbrcoKoKraccHL'IM

crequaurcroM g o6racru auafHocrllKlz [onynpoBoaHI'IKoBbIX Marepl'IaJroe u crpyrryp. Ou

ocBor.rn psA MeroaoB pacrpoeofi o:rerrponuofi MrrKpocKonuu, Hayql4nct erlQexrunno

Hcnon63oBarr, 3Tr{ Meroabr u o6pa6arr,rnarr, [onyrreHHr,Ie pe3yn!,Tarbl. 3a rogsr pa6orr't flane:r

Cepreeelu npno6pe,r 6o,rsuofi onblr npoBeaeHr..rr )Kc nepu MeHTan bH brx r..r ccreaoBaH uii. Tarc. ero

AurrroMHa.s pa6ora 6lna flocB{uleHa LrccJIeAoBaHuIo tr4K QoronpuentHrrKoB Ha ocHoBe

y3Ko30HH6rx noJrynpoBoAHHKoe, n nacro.rrqefi pa6ore irccne4l'rorc.s crpyKTypbl Ha ocnoee GaN u,

KpoMe roro, y uero ory6rurconansr pa6orrr no uccneAoBaHr{ro apyrux nory[poBoAHr.{KoBbIX

MarepvanoB. Ilaner Cepreeellq xopolrro opl4eHrl{pyerce B Jllreparype e csoefi o6taclu

uccne4onanuii. OH neo4noxparHo npeAcraBnsn flonf]eHHbre pe3ynbrarbr na Poccuiicrsx

rouifepeuqvrx, B ToM qr4cre u B ycrHbIX aoxnarax.

Ocnosul,rM HarrpaBJreHHeM nccreaonanui fI.C. Bepreneca qBnsercs 3Kcnepl-IMeHranbHoe

uccneaoBaHlle JIoKaJIr,Hbrx 3neKTp[rtecKHX ceoficre nlenor GaN n cTpyKTyp Ha efo ocHoBe,

ceoftcrg flporfixeuHr,rx ge$erroe B TaKrrx crpyKT]pax v Birrtr^lr^us. o6:ryteuur gneKTpoHaMlt c

Hu:xoii eneprueii na srr4 csoficrsa. Arrya:rluocrs raroii pa6orsl onpeaenlercq, KaK

nparruuecnoti Baxuocrblo raKux rrccJreAoeanuil, rarc lr $yu,4arrteura,rbnbIMll npo6neMaMll,

cB.r3aHHbrMn c pa3Brrrr,reM Mero.qoB ArIarHocrI4KI4 crpyKryp c cy6lruxponnofi gr$$ysuouuoii

g:runofi, a raKxe c l,rccneAoBaHrreM MexaHrr3MoB Brtrs:ur4l. gneKTpoHoB rloArloporoBbrx 3Heprfiii Ha

3JleKTpr{qecKue u orrrllrlecKue ceofictga nonynpoBoAHrrxoBblx MarepllaliIon u crp1xr1p. llepnar

npo6reua cBr3aHa c reM, r{ro B crpyKrypax Ha oclroBe GaN auQSysuoltHaJl AJIUHa c}rrlecrBeHHo



Hr{xe' qeM B TpaArrIIIroHHbIx MareprraJlax MI.IKpo3JIeKTpoH rlK:a, tr B 6onluzucrse c1114aeB MeHr,r',e
xapaKTepHhIX pa3MepoB o6nacrr.. reHepaq'I4, qro He rolrb*o npuBorrlT K oco6eHHocrrM
Qopvupoeanur rno'paxeHutr DporrxeHH.rx geQexroe B pexr.rMe HaBeAeHHoro roKaj Ho r.r

3acTaBJrteT Kp[Tr.rqecKLI [epecMoTpeTb rIpr4MeHrlMOoTb Ilpe.4noxeHHlrx paHee MeTOAOB
H3MepeHI4s 4I't$@yslrouuoii A-trHHLr MeroAaMz P3M. Bropar npo6neMa o[perenserc, TeM, qro
AJI' MHOfI,X NONYIIPOBOAHXKOBI'IX MATEPI4AJION O6IYTCUUC 3JIEKTPOHAMI{ C AHEPTUEH, HAMHOIO
Me'burer4 noporonofi ,4n, poxAeHr.r, co6crseu'srx roqeqHr,rx 4e$exroa, lpxBoAr.rr K
cyqecrBeHH.My Ir3MeHe'r'rto nx cgoficrg. B 60rr,'rancree cryqaeB, B TOM rllrc,Ie r.I An, crp),I(Typ
Ha ocHoBe GaN, lrexaur'r:u6l 3TO.O {BneHrr{ Ao KOHIIa He BErrcHeHr,I. r4ccne40naHzto smx
npo6:reu u locBrrqeHa rucceprarl]'ro'H at, pa60ra. pesyLrlraru, rroJryqeHHbre n pa60re, 

'nrercrorpoMHoe 3HaqeHEe, KaK Ant pa3Bn'r?Lfi MeToAoB AuarHocTLIKr4, TaK u ,'A troHI4MaHH,
MCXAHI,I3MOB BTILTA'"H* O6TTYUEUUA SNEKTPOHAMI.I HI,I3KI.IX g'Epruiii HA CBOI.ICTBA

lonynpoBoAHI'IKoBBx Marepl4a'[oB' a ra*xe MexaHIz3MoB .qerpaaarII,H TaK].Ix MarepllairoB.
B PA6OTE I43MCPEH'I JIOK JI.H'IE SIEKTP'.qECK C XAPAKTCPHCTHKH B OTAEJII,H'IX O.:rAC'SX

narepanBHo 3aporueH'brx rrJTeHo( Ha ocHoBe HrrrpzAa ra-nnrn,s. vcrauoBreHo, qro o$sexrurHrre
KoHrleHrparlria AoHOpOB n o6:racrsx Beprr.rKajrr,Hofo r.r 60xosoro pocra narepaJrr,Ho 3apoqeHHbrx
nneHoK pa3nnqarorcr He MeHee, qeM n 2 pua, qro AeMoHcrpr.rpyer pa3nuqr4e BeporrHocrr4
BCTpaHBaHr4r nefr4py'oqefi [pr4Mecr4 B pa3nr.rr{HBre ]r-rrocKocrr4 pocra cnoeB GaN. frpone4eurr
fi3MepeHus JroKa'TbHErX gnaqeuzfi g[{QyszoHHOil A-]rrzHbr Heocr{oBnux soc^ereii :3aps*a u
sQQexrltnnofi KoHqe'Tparlr4r4 roHopoB n roly6rrx cBel.rr3rD-aroulix crpyKrypax Ha ocHoBe
MHO)r(ecrBeHHbrx KBaHTOBBT* qra InGaN/GaN n o6nacr-{x pa3MepoM rropraKa I uxlr ucro40u
HaB.A.HHOTO roxa. rlpo4elto'crpr.rpoBal{a Bo3MOrrHOcrE B.3y,l.gatrnv KaHanoB yrerre* B

axrusHofi o6racrr'r cBerorr3irrrarcqux crplr.)p. rloxasauo, qro flpz nos4eiicrnau o6ryreHlrx
HI.I3KO.HCPIETI,IqHI'M 3JIEKTPOHH'IM 

''YIIKOM 
HA CBETOV 3NYqA.III,IE CTPYKT}?r' C MK-fl HA OCHOBE

InGaN/GaN B cne*Tpax I'I3nyqeHat KBaHToBbIX -f,M Bo3Hr.rKaror no*re 6oriee rrHTeHczB'bre rzHrrr{
cBeqeHlzt! cMerueHHble B cI'IHIoIo o6lacrs ornocIzre.rrrHo zcxo4uofi nuHr.ra r43nr{eHqx. flpu eroir.r
TIOJIOXCHIIE UCXO4UOfi NI4HIIH I43JT),4{EHI,I' COXPAHIETC' It EE I,IHTEHCI.IBHOCT6 NPAKTUqECKI.I HE
MeH'serct, qro cBHAereJIr'crByer o lroKal'bHoM xapaKTepe LI3MeHeHr.It, npo'cxor{rq[x B axrzBHoM
cnoe crpyKTypEl B xaqecrse ocHoBHoro MexaHI,I3Ma BrrLtslrrl o6nyreurar 3neKrpoHHBrM n)AKoM
Ha H.c,reayeM're crpyKryp'r paccMarpr.rBaercr crrl Myn'poBannar o6ryueuueM pe,raKcaqu,
Hanp.f,xeHr4, B KBaHTOBbTx .{^aax InGaN. tr4ccle40raur,r oco6enuocru pexolr6r.rnaqaoHHo,
ycKopenHoro cxorhxeHus Aucnoxaquft n GaN.



Knanu$uraqur lI.C. Bepreneca floarBepxaaerct BtIcoKIrM )?oBHeu nayrnrrx ny6:rnraquf,.

To:rrro no reMe Ar4cceprarliru ony6runonauo 26 c,rateit e poccuftct<nx Ir MexA)'HapoAHbIx

HafrHbrx x)?Hirnax, BKJrroqeHHbrx B nepeqeHb BAK. K HacroqqeMy BpeMeHv on c(popnaupoearc.r

xax ruarlr<fuquponannrrfi uayrusril corpyAr{r{K, cnoco6nufi ifoplty:rapoearr u peurarb

aKTyanbHr,re Hay{Hbre saaa'rlr. Cquraro, rrro ypoBeub uay+rofi pa6orr,I ue rorlKo orBeqaer BceM

rpe6onanurlr BAK, npegs.rnn.reMbrM K ar.rcceprarlrr rM Ha coucKarr[e yuenoii crenenn KaHAIIAara

rf usurco-rrarelrau4rrecKax Ha)'K no cfierlr4arJrbr{ocrrr 05.27.01 - TBepAorenbHaq 3neKTpoHIiKa,

paar.IogJexTpoHHr,Ie KoMnoHeHTbr, MlrKpo- lI HaHogJreKTponrara. npu6opr,I Ha KBaHToBbtx

eQ$errax, Ho r{ cyqecrBeHHo npeBhlrlraer Hx, a ee aBrop II.C. Beprerec - 6e:ycronuo

3ac,rTyxl.lBaer npHcy)KAeH t t{cKoMoii creneHH.
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TexHojrorr{r{ Mr4Kpo3neKTpoHzru z oco6oqucTblx Marepr4anoB Poccuilcxoil aKaAeMrrr.I HayK
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