
3AKnrOqEHI4E AL{CCEPTAUI4OHHO|O COBETA A 002.081.01 HA EA3E

@EAEPAnbHOf O f OCyAAPCTBEHHO| O BIO.4XETHOf O vtIPElKAilnAA

HAYKII I4HCTT{TYTA IIPOBNEM TEXHOJIOfI,II4 MI4KPO3JIEKTPOHI4KI{ T{

ocoEo rl 14 crbr x M ATE pr4A JIoB pocc vilcrcoh AKAAEM I4t4 H A vK (tlnrM
pAH) rro Ar,lccEprAI-U4I4 HA coI4cKAHIzE vqEHotZ crErmuu

KAHAHNATAHAYK

arrecrarlrroHHoe 4ero J\b

perxeHr4e ArrcceprarlLr oHHoro coBera or 15.06.2017 r. Nq 7

O npucyNgeuuu Beprerecy llaeny CepreeBlrqy, fpaxAauaHy P(D, yueuofi

creneHv KaHArlAara $asaro-rraarerrarLrr{ecKllx HayK.

.{uccepraqa.x <I4cc:regoeanue MeroAaMI4 pacrporofi erexrpoHnofi MLrKpocKonIrI4

rrJreHoK n rerepocrpyKTyp Ha ocHoBe Hrrrpr4Aa faJrJrrrr)> ro creqrraJrbH octu 05.27.01 -

TBepAOTenbHa{ sneKTpOHr4Ka, paAr4o3JreKTpOHHbre KOMrrOHeHTbr, MrrKpO- u

HaHo3neKrpoHura, npu6opr,r Ha KBaHToBbIX sQQexrax rpuHsra K 3aqr4re 10.04.2017r.,

rporoKon No 5, 4ucceprarlrroHHbrM coBeroM n 002.081.01 na 6ase (De4epaluroro

r-ocyAapcrBeHnoro 6roANerHoro yqpexneu;z.s. HayKLr l4ncruryra npo6nen rexHo;Iorru

MnKpo3neKrpo HI4:r':a 14 oco6o.rr{crr,rx Marepr{anoB Poccuilcxofi aKaAeMrrr,r nayx (I4|ITM

PAH), tDeaeparrr,Hoe areHrcrBo HayqHbrx oprana:aquii (@AHO), 142432, MocroscKar

o6r., r. 9epuororonra, yr. Ara4eM[Ka Ocunr,-f,ua, g. 6, yrBepx{AeH [paKa3oM

Mnuo6pnayr<n Nb 105/nr or 11.04.2012 r.

Coucxareru Bepre:rec flaael Cepreeenq, 1984 roAa pox{AeHlrx, e 2008 ro4y

oKoHqrzJr (DfAOy BO <Mocxogcrui $u:uxo-rexuu.recrnfi lrHcrlrryr

(rocygapcreennrrfi ynrarepcurer)>, pa6oraer MJraArrrr4M HayqHr,rM corpyAHrrKoM B

OfByH tr4Hcruryre npo6rev rexHoJrorrirr MprKpo3JreKTpotrrKr4 v oco6oq[cmrx

MarepaanoB Poccuftcrofi aKaAeMr4r4 uayr (I4|ITM PAH).

.{uccepraqur Bbrrro;rHeHa e :ra6oparoprzra ,'roraJm}rofi Ar{arHocrlrKlr

nonynpoBo.qHnKoBbrx MareplranoB (DfByH Aucruryra npo6nela rexHolloffiv

Mr4Kpo3neKTpoHuKr4 u oco6oquctr,rx Marepl,IzlrroB Poccuficrofi aKaAeMI4rr uayn (I4|ITM

PAH).



Hayuuufi pyKoBoAl4renr, - 1-p $n:.-lr'lar. HayK, npo$' -fruvon EereHzfi Bopucoeuu'

@fByH I4Hcruryr npo6neu rexHoJlorul{ MIrKpo3neKrpoHI'lKIl kr oc06oqllcrblx

MaTepr4aJroB Poccrafr crofr aKaAeMr4r,r uay r<, uaeH lrfi nay.rrrufr coTpyAHI4K.

Otbuuualsnr'te onrIoHeHTbI:

lllrefinrraan 3lyapa Alexcan4ponr4.r, A-p $zs.-rraar. uayx, ofEYH I'Iucruryr

du:raru rBepAofo rela Pocczfict<oi araAe r{I'I HayK' ue,qyrqnfi Hayurutfi corpyAHI4K;

Bacn:Ibee Anercan4p ,lleouu4oruu, ran4' tplr:'-uar' uayr, Htr4I{ <Kypvaroncrufi

irHcTirTyT, :aeeAyroqufi la6oparopueft e:rer<rpouHofr MI4KpOCKOIIUII, - I.ant4

IIOJrOXIlreJIbHbre oT36IBbI Ha ArrccepTallulo.

BeayIIIaq opraHl,I3alrus: (Dr'I:uqecrufi $axylrrer @fBOy BO <MocroscKl'ri

rocyAapcTBeHnsrfi ynnrepcr4TeT nMeHr4 M.B. JlolvroHocona> (r. Mocrea) B cBOeM

noJroxuTerrHoM 3aKrro.{eHI4I4, noAIIIlcaHHoM [popeKTopOrra MfY, A-poM ipI43'-MaT.

nayx, npotp. @e4anunuvr A.A., yrara,'ra, qro Al4cceprauuoHHa's pa6ora Bepreneca fI'C'

[peACTaBnseT co6Oft opUrunaJlbHoe caMOcTOqTelbHOe [CCJIeAoBaHIle, BLIIO.]lHeHHoe Ha

BbIcoKoM HayrrHoM ypoBHe, o6naAatoruee aKTyaJlbHocrbro, nayvuofi uoRranofr lt

nparrzvecrofi 3HaqI,IMocrbIo 14 coorBercrByer BceM rpe6oeanuarr.t BAK,

npeAT'qBn'eMbIM K KaHAI4AaTCKI,IM AI-IccepTa[I4-sM' B ToM tII4cJIe KpI4Tep[qM lI pa3Aena

lloroNeHlr-q o noptAKe npucyxAeHlr{ yqeHr'IX ctenesefr. yrBepxAeHHofo

rrocraHoBJleHllerra llpasurerrrcrea Poccujicxoft @e4epaUuu or 24 cenrx6pr 2013 r' Ns

842, a ee anrop llane:r cepreenrau Beprelec 3acJIyxIIBaeT I]pucBoeHu-fl err.ry yveHol

cTerreHg 1;aH;iI411aTa $tlauro-uarenaTur{ecKltx HayK IIo cleqllaJlbHocTn 05.27 .0I -

TBep,[OTeIbHaq3neKTpOHI]Ka,paAI4O3JIeKTpOHHLIeKOMnOHeHTI'I,MLIKpo-u

HaHo3neKrpoHura, npu6opu Ha KBaHToBbIX etptperrax'

Bur6op o6tqua,rsHgx onnoHeHTOB H Be.4yuefi OpfaHH3aUdLt o6oc H o sut naj-lcs reN4.

qTo Be.qyulaf opraHr43arla-s rBmeTcq rrepeAoBofi crpyrrypofi B o6nacTI,I cKaHllpyrcuet

Mr{KpOcKoIIIIu, a O[I]OHeHTbI - BsICOKoIIpOOeCCHoHaJIrHIIMII cneqIIaJIHCTaM1I B oOIaCTI'I

14ccneAoBaHLIil CSOiiCTe rlonyfipoBoAHI4KOBr'IX Marepr{anoB'

Coucrarelr uMeer 6onee 30 ony6nv r<oBaHHbIX pa6or, B ToM r{[cre I1o reMe

Arzccepralll4lr 26 pa6or, Bce (KaxAat pa6ora o6r'eMoM 3-5 crpauuq) ony6nuroeauu e
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perleH3r4pyeMbrx BAK HayqHbrx v3I.arHvflx.

Hau6olee 3HaqrrMbre HayqHr,Ie pa6oru rlo reMe AI,IccepraIIIru:

1. Shmidt N.M., Vergeles P.S., Yakimov E,.B. EBIC characterization of light emitting
structures based on GaN // (Dzgura u Texnrara flolynpoeo4nl,IKoB. - 2007. - T. 41. -
Bun. 4. - C. 501-504.
2. Yakimov E.B., Vergeles P.S., Polyakov A.Y., Smimov N.B., Govorkov A.V., Lee
In-Hwan, Lee Cheul Ro, Pearton S.J. Spatial variations of doping and lifetime in
epitaxial laterally overgrown GaN // Applied Physics Letters. - 2007. - V. 90. - N 15. -
P. 1 521 14(1)-rs2rr4(3).
3. Shmidt N.M., Vergeles P.S., Yakimov E.E., Yakimov E.B. Effect of low-energy
electron irradiation on the cathodoluminescence of multiple quantum well (MQW)
InGaN/GaN structures // Solid State Communications. - 2011. - V. 151. - N 1. - P.

208-2rt.
4. Yakimov E.B., Vergeles P.S., Polyakov A.Y., Jeon Dae-Woo, Lee In-Hwan. Low
Energy Electron Beam Irradiation Effect on Optical Properties of Nanopillar MQW
InGaN/GaN Structures // AIP Conference Proceedings. - 2014. - V. 1583. -P.268-271.
5. Yakimov 8.B., Vergeles P.S., Polyakov A.Y., Lee In-Hwan, Pearton S.J. Movement of
basal plane dislocations in GaN during electron beam Irradiation // Applied Physics
Letters. - 2015. - V. I 06. - P. 132 101 (1 )-132 I 01(4).

OcnoeHHe pe3ynbrarbr 6urlr noryveH;I cor4cKareJreM Jrrrr{Ho, :ru6o npu ero

HenocpeAcrBeHHoM yqacTvu.

Ha 4raccepraquro u auropeQepar nocryrrr4:ro 5 nonoxzreJrbHbrx orgHeos. B Hux

orMeqaerct aKTyiurr,Hocrb pa6orsr, BaxHocr6 noiryileHHblx HayilHo-TexHurrecKr4x

pe3ynETaroB, t4x HoBr,r3Ha.

B or3brBax ,4-pa 0t43.-Mar. HayK Toncruxznofi A.,[., u.o. 3aB. ceKropa

cKaHr4p).rcuIeII 3OHAOBOIi MrrKpocKorrau ofy <(De4epa:unufi

HayqHo-rrccneAosaremcKzft qeurp <Kpucra:rnorpa(pu-a n $orouura>> PAH> (r.

Mocxna), r4 KaHr. $us.-ruar nayr Llla6ynu:aoir, E.tr4.,, HayqHoro corpyAHxKa @fEyH

@Ttr4 ur'r. A.(D. lIo$$e PAH (r. Canxr-flerep6ypr), ealtevauraft uer. Orsus Ko6eresofi

C.[, AorIeHTa ra$egprr flonyflpoBoAHuxosofi 3JIeKTpoHIrKIr u Qrasurz

rorryrpoBoAHr{KoB O|AOY BO <Harluoua-nrnrri uccre,qosaremcx[fr

TexHorrorr4 qecrufi ynueepcurer <MI4CraCn (r. Mocrra), coAepxl,{T cneAylou[e

3aMeqaHr4q: <...6olruroe qr4cno IIoJIyTIeHHrIX gKcrleplrMeHTanbHbrx pe3ynbraroB

BbrHyAuJro aBTopa [pIrBoAIrTr' 3TI{ pe3ynbTaTr,r 6es qucreuHr'Ix 3HaqeHrrft...>>, <...na

cry. 14 yKa3aHo, qro no 3aBI4cI{MocrIt sS$erruenocru colupan:,zu, or ycKoptrculero



Ha[prxeHr4r paccqvTaHa A[lbsy3uoHHar AJrr4Ha HeocHoBHbrx Hocr.rTe rreir 3apfl!.a, Ha

pr4cyHKe npr4BeAeHa 3Ta 3aBr4cr4MocTb, KoTopa.fl B rrpeAcTaBJreHHoM Br4Ae He HeceT

6onrruofi zu(fopuaqrau...>. A-p Qna.-nar. uayr Karagefi B.A., nepnuft 3aM. AnpeKropa

AO (HIIO MuxpaH> (r. Tonrcx), orMerraer, rrro npr4MeHeHr.re repMr4Ha <cBeroArroA> B

nepBoM rroJroxeHuv, BErHocr.rMoM Ha 3arqv , ne s norHoft Mepe [paBoMo.{Ho. B ceoeNa

3aMeqaHr4rr A-p (bn3.-Mar. uayr, npo(p. Eoprap.ur 14.14., zas. raSe4poi o6rqefi $zslrru
Htr4Y <Mtr43T> (r.

4r,rcceptaquonHoft

3ereuorpa4), orMerraer, qro (B KaqecrBe ognoft z: ra4au

pa6orrr vKa3blBaerct Il3MeDeHIie ocHoBHbIX gJIeKTDI,IqecKI{x

xapaKTepr,rcrr,rK, B ToM qr4cJre olpeAeJreH[e rrrr{pr{Hrr o6lacru flpocrpaucrBeHHoro

3apfl.Ia B Jrarepanbuo 3apoqeuHbrx rrJreHKax r,trrpu4a fa:rJrr,u. OAnaxo B TeKcre

aBTOpeEepaTa oTcyTcTByIoT AaHHbIe o qI4cJIeHHbrx 3HaqeHl4tx...)).

{nccepraqr.rounrrft coger orMeqa r, qro Ha ocHoBaHxH BbIrIo.,'IHeHHbIx

nccneAonannfi:

paspa6orana MeroAr4Ka v3MepeHrrr ro zurrHbrx sHaqeHrift 4u(f (f y:lronnoii Alzntr

HeocuoBHbrx nocuterei 3apflAa Lr KoHIIeHTpaIIIT I4 nernpy'ror1efi npr{Mecrr B pa3r[rrHbrx

o6:racrsx narepaJrbno 3apoueHHrrx nnenor GaN;

norcasfluo, qro rpauuqa cpa \r4BaH fl BcrpeqHlrx tppouroe pocra B JlarepiurbHo

3apouleHHbrx [JreHKax GaN ssr.fierc.fi 3ap.rrxeHHbrM 4e$errou, a MeroA HaBeAeHHoro

TOKa rro3BoJrreT Brr3yirnr43r{poBaTb KaHarrBr yTeqeK B cBeTor,r3Jryqarcu[x cTpyKTypax Ha

ocHoBe MHoxecrBeHHr,rx KBaHToBbrx sr,r InGaN/GaNl

ycrauoBJreHo, lrro B narepzurrHo 3aporqeHHbrx nnenxax GaN

BcrpavBaHus nerrapyrorqeft flprrMecr{ 3aBr4cur or rrJrocKocrr{ pocra

o6ryveuuu TAKIZX NJIEHOK SJIEKTDOHH6IM flyqKoM

per<ou6uuaqzoHHo-ycKopeHHoe cKoJrbxeHrre cerMeHTor gucloraqufi,

6 asucttoit rrJro cKo crr4 ;

rrpeAJroxeH MexaHr,r3M, o6rxcn.rrorqrafi Brrlrflr^ve o6lyvenua Hr4 3KogHeprerr4lrHbrM

sJIeKTpoHHbrM n) rKoM Ha ceoficrsa reTepocTpyKTyp Ha ocHoBe GaN c noMorrlblo

.racrI,r.rHofi peJraKcaq[[ nanp.axenraft e o6Jracrz KBaHToBbrx rM.

Teoperuuecrcafl 3HaquMocrb rrccJreAoBanuq o6ocHosaua reM, rrro:

BepotrHocrr,

I{ qTo [pr4

lpor4cxoArrr

nexaqrrx B

A



AOKa3aHO, qTO MeTO,{ MOAenrrpOBaHIrt U3MepeHHr,Ix 3aBr,ICr.IMOCTefi 3s$eXrnnnOcru

co6upauut HaBeAeHHoro roKa or ycKoptroqerc HanptxeH[t uoNer s$$er<runuo

I{CIIOJIb3OBaTbC.TI nIS Olpe.qeJIeHIlt nOKanLHbIx 3neKTpI4qecKI{x xapaKTepIIcTlIK;

rl3yqeHo Bnr,urHve roJrrqr{Hbr BepxHefo cnos narepa,'Ibuo 3apoqeHHofi uenrr,r na

xapaKTep ee uao6paxenl4f B pexlrMe HaBeAeHHoro roKa;

pacKpbrTa rrpuqr.rHa cMeIqeHIrt crIeKTpa Ll3rrreHuf, KaroAonroMl4HecIIeHIIIru

rory6rrx cBeroAr.ro,qoB Ha ocHoBe cl4creMbl KBaHToBbIx sNa InGaN/GaN B cI{HroIo

o6lacm npr4 rrHxeKl1uz ttocurenefi 3apr4a.

3naqenue floJryqeHublx cor{cKareJreM pe3yJrbraroB r{ccJreAoBaHufl p.Jrfl

rrpaKTrrKrr IIoATBep]I(AaeTcq TeM, rrro:

pa:padorannaq Mero.ql4Ka pacqera e(pQer<runnoctu colupatua HeocHoBHbrx

nocurelefi 3aprAa B rerepocrpyKTypax Ha ocHoBe GaN qerqercfi coBpeMeHHbIM

MeTOAOM AUarHOCTr.rKa raKI4X CTpyKTyp;

npeAcraBJreHHr,re pe3ynbrarbr rrccJreAoBatr4fl. BrrLlfllnzfl o6lyueuu.a 3neKTpoHHbrM

fiyrrKoM na csoficrsa roly6r,rx cBeroArroAoB c crlcrerraofi MHox crBeHgsrx KBaHToBBIX

siv InGaNiGaN lroryr 6urr rroJre3ubrMrr Ar.r noHr4MaHr4-r MexaHr.r3MoB AefpaAarlua

AaHHbrx crpyKryp;

[oJryqeHHbre pe3yJrbrarbr Brrr4fl:u:,z't o6:ryvenrlx 3]reKTpoHHLrM nyirKoM Ha

4e(ferruyo crpyKrypy narepzrnbHo 3apoqenHr,rx rrJreHoK GaN voryr 6nrr noregssrulr

fipv onTrrMrr3arlr4rr na3epHbrx r{ cBeToArroAH6rx cTpyKTyp Ha ocHoBe TaKrrx rrJreHoK.

Oqeurca AocroBepHocrn pe3yrbraroB lrccJreAoBaHr{q Bbrfl Br{Jra:

AJrfl 3KcrreprrMeHTaJrLHbrx pa6or flprlMeHrnocb ceprrzQuqapoBaHHoe

o6opyAoBaHr.re, Bocrrporr3BoAr4Mocrb flonyqeHHblx pe3ynbraroB u:tuepeuufi

noATBepxaaercr r,rccJre.aoBau ueu 6orsutofo KorhLlecrBa crpyKTyp. o6:ra4aroulux

pa3Hr,IMIr CeOfi Crnarnrra;

rrcnoJrb3oBaHbI coBpeMeHHbre MeToAITKI4 rlon) {eHI4t 3KcnepIrMeHTaJIbHbIX AaHHbrX

I,I COBPCMEHHbIC METOAbI I,IX OOPAOOTKA VI AHUTA3A.

llpe4cran:reuubre pe3ynbrarbl AoKJIaAbIBuIJIucr u o6cyN4zIJII{cb Ha poccuficrux u

MexAyHapoAurrx r<ouSepenrrytflx pr ony6ruxonauu B BnAe crarefi e peIIeH3I4pyeMbIx



poccnrrcKrrx r,r MexAyHapoAHbIx xypH.rnax.

JluqHrrfi BKJIaA concKareJr.fl cocrolrr B HenocpeAcrBeHuoM u onpeAenqrculeM

YracTrlu coltcKaTert B npoBeAeHI,II4 Hayr{HbIX 3KcrIepI,IMeHToB, Jll{qHoM yqaCTI4],I B

rlocraHoBKe :a4au, aupo6aqvu pe3ynbraroB Ircc.neA oBan:afl, pa3pa6orKe HoBbIX

3KCnepr.{MeHTZUrbHbrx MeToAIIK, OopaoOTKe X rrHTeprrpeTarlll r4 3Kcnepr4MeHTaIIbHbIX

AAHHbIX.

[ucceprarlr.rouurrfi coger cqr]Taer, r{To ALrcceprarlza Beprereca lI.C. npe4craa:rxer

co6of saKoH.{eHHyro HafrHo-xnalra0zraqv oHHyro pa6ory, coAepxaqyrc perxeHrre

KoMrrJreKcHbrx HayqHbrx 3aAaq JroKzulbuofi xapaxrepvsa\vv narepzlnbHo 3aporIeHHbIX

rrJreHoK GaN z rory6srx cBero,ulroAoB Ha ocHoBe MHoxecrBeHHbIX KBaHToBbrx rM

InGaN/GaN, a raKxe o6:sscHeHr4e Bnr flHVfl o6;ryueHux na zx cgoficrsa. Peneuue

,4aHHbIX 3aAarl l4Meer 6olruroe 3HaqeHr.re Anr noBbrrrreHl,rf, KaqecrBa npra6opor

rrocraHoBJreHuelr llpanzrelrcrea Poccuficr<ofi @e4epaquu or 24 cenra6px 2013 r. l\b

842.

Ha sacdAaurzrz 1 5 urons 2077 r. Av cceprarl[oHsrrfi co er rrpuH.sr peureH[e

nprrcyAr4Tb Beprerecy lI.C. yueuyro creneHb KaH.urrAara $u:ur<o- MareMarr4qecKr4x

HayK.

llpr.r npore4enuu raftnoro rorocoBaHr.rf Ar4cceprarlr4oHnHfr coeer e roru.{ecree 16

qejroBeK, r43 Hr4x I ) AOKTOpOB HayK r1O CIIeqI,IILIIEHOCTr.{ paCCMaTpr,rBaeMo}r Ar4 CCepTarlr4r.{,

Y1IACTBOBABIIII4X B 3ACCAAHI4I,I, 149 19 qCJIOBCK, BXOASUIITX B COCTAB COBETA,

nporonocoBu ru sa 76, nporltB ner, ne4efrcrerlreJrbHbrx 6rcltrereneft ner.

llpe,4ce4arem A[ccepralll4oHHoro coBera

vreu - ropp. PAH @"'6 Apzcroa B.B.

Vqeurrfi ce

KaHA. Xr,{M.

15.06.20t7

Mr4KpO9neKTpOHr.IK14

Kau,quAarcxas

Ha ocnoge GaN.

AUCCepTaTI[s COOTBeTCTByeT
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KprlTeprrM, ycTaHoBneHH6IM

oro coBeTa

llau.reHro JI.A.


