
Or:rrs Ha anropeQepar

Ar.rccepragr4r.r Beprereca flaua Cepreeeuua <I4CCJIEIOBAHI4E METOAAMI4
PACTPOB OI{ ?NEKTPOHHOII MI4KPOCKOIItr4I{ IITIEHOK I,I f E TEPOCTPYKTYP
HA OCHOBE HI4TPI4AA fA n llLlA>>, npelcraBneHHofi ua concxanue yvdnoil crerreurr
KaHAr.rlara rpr.rsuro-uareuarr{rrecKrrx HayK no crerlr4arJrbHocru 05.27 .01 - TBep,4orenbHat
3neKTpoHuKa,paAr.ro3neKTpoHHbre KoMrroHeHTbr, MuKpo- n HaHo3neKTponura. npu6opr,r

Ha KBaHToBbrx 3f Qer<rax

Axr)ralsnoclr reuu Al,IcceprarluoHHof o I4ccJle,qoBaur.u o6yc:rouena 6omuruu
rrHTepecoM K lrccJreAoBaHu-f,M, HalpaBneHHbrM Ha pa:pa6orxy nosbrx GaN .ur{cKperHbrx r.r

rrHTerpanbHbrx 3JreKTpoHHr,rx r.r onro3neKTponnrrx npu6opoB, a raore nacyrquoii
norpe6Hocrrro B ryrrrxeM rroHr4MaHur,r fv:uuecrux npoueccoB, rrpoucxoarru[x npr4 r.rx

It3foroBneHr{n u QynxquouupoBaHrrrr. Orcyrcrwre ptAa AaHHr,rx rro MexaHrr3MaM
6e:rrslyuare;mrofi perou6nnaquu, cra6r.r:rsHocrl.r orrruqecKux csoiicrs flpu
3neKTpoHHoM nhr:ur QoroHHola ro:6yx4enuu, a raxi(e o noBeAeHrru nporr)KeHHBrx

4eQerron v rrx BrruflHnrt Ha KBaHToByro alprperrunuocrb r4 Aerparaqlto InGaN/GaN
cTpyKTyp cAepxrrBaeT [paKrr4qecKoe rrpr4MeHeHrre u ofpaHr.rquBaeT npeAeJrbHbre

napaMerpbr GaN onroeler:rpoHuux npu6opoB c KBaHToBr,rM14 rMaMr.r.

Pa6ora fI.C. Beprereca orBeqaer Ha r4Merolquecr ceroAHr Bbr3oBbr, a ed qelr
3AICTIIOqACTC' B UCCJENOBAHI{U METONAMU HABCACHHOfO TOKA I,I KATOAONIOMUHCCUCHUI4I,I

OB9TOAr{OAHLrX CTpyKTyp Ha OCHOBe CUCTeMbT MHOX(eCTBeHHbrX KBaHTOB6TX .rrM

InGaN/GaN u rr;reHoK GaN, u:yveuuu perou6zHarllrouHbrx ceoilcrn lr poJrr4

npor{xeHHrrx nelperron B 3Tux crpyKTypax, a raKxe Bnue,Htfl, o6,ryvenua
HI43KO3HepfeTUqHr,rM [yrrKOM Ha OIITLIqeCKI4e r4 3neKTpIIqeCKI4e XapaKTeprrcTr{ KI{

cBeTor43Jryqarour.rx cTpyKTyp.

fI.C. Beprenec B AocraroqHoM o6'seue r43yqr4Jl r.r3BecrH;re B nr,rreparype AaHHbre u
Ha rrx ocHoBe c$oplryrupona,r 3a4a-uv uccne4oeauufi. .{:rr no:ryveHur HoBbrx HayrrHbrx
pe3ynbTaToB aBTop KoppeKTHo npr.rMeHr.rJr MeToIr4Krr 3KcrrepuMeHTajrbHofo
IrccJIe.4oBaHI4r, a raKxe MeroArr o6pa6orr<lr nonyqeHHrlx AaHHbIx, rrro He rro3Bon-r{er
coMHeBarbcq B BepHocrH nonox(eHuii, BbrHocI{MbIX rla 3auLITy, a raKt{e B BbrBoAax,
r43nolKeHHbIX a pa6ore.

OqeHxa Hoeu:Hr,r u nocrosepnocru.
B r<a.recree nonrx, Haz6olee I{HTepecHbIX HayqHEIX pe3ynbraroB, nonyLreHHrrx

aBTOpOM, MOXHO OTMeTr.rTb CnelyroUlr{e yTBepXAeHUS.
. Bnepnrre rr3MepeHbr JroKilJrbHEre 3neKTprlqecKue xapaKTepr4cruKl4 B orAeJIbHbIx

o6racrqx nareptu'rbHo 3apo IeHHhrx nJreHoK Ha ocHoBe H:a'tpugla ta,'IJrlrt.
YcranosreHo, qro :$qperrunnne KoHrreHTpaquu AoHopoB s o6racr.f,x
BeprrrKaJrrHoro H Jrarepa!'rr,Horo pocra ELOG rrreHoK pa3Jrr4qarorcr He trenee, ueu n 3
pa3a, qTo KalrecTBeHHo xapaKTepr.r3yeT BepotTHocTb BcTpaHBaeMocTu nefupytoueu
npr.rMecr.{ B pa3rr-rrrHr,rx rrJrocKocrrx pocra. flo4reepx.qeHo rrpelnonoxeHlre o



3aBUCr{MOCTr4 rrrr4prrHbr rn3o6pa)KeHufi rrpoHr{Karounx AucnoKarlflfi B pexuMe
HaBe,qeHHoro roKa KaK or BeJrr/FrlrHbr Au(baby3r.roHHoft Alr,ruu, rar z or pa:uepa OfI3.
Yctanonneno, rrro x3MepeHnfl MeroAoM HaBeAeHHoro rora (HT) [o3BoJrtlor orleur{Tb
napaMerp, xaparoeprr3yrorqufi nepo-rrnocrr perou6rnaqrrr{ Hocr,rreJr eit zaptga v
aKTr{BHoM cnoe cBeroArro,4oB. floKa}aHo, rrro Ha cBeroArroAax c srrcoKofi
s(pqperrunnocruo METoA HT nogson{er Br,Byuurr.r3r.rpoBarr KaHaJrbr }'TeqeK ToKa r{nrr
IroBbrrrreHHoro rpaHcrropra HeocuoBHbrx nocz're;reft 3aptAa rrepe3 arrfisnr,rfi croft
crpyKTyprr a nrage geqperroB, Iiuourrx cse:r,rbrfi KoHTpacr.

O6napyxeu ra o6rscHeH aHoMirJrBHo rr,re,qneunrrfi cnaA cr.trHurJra HaBe,qeHHoro roKa
nne 6aprepa Illorrrr, Ha6firo.qaeMrrft r'6ttuzu rpauurlBr cparqrrBaHr4s. 06 acreir
JlarepilJrbHoro pocra ELOG rrJreHoK rawrpv!.a riurJll{r. Ycranonneno, rrro yBenr{lreHr4e

KoHllerrrpaqur4 nerrrpoBaHrlrr Si ycrpanrer sror s1p1perr. lloxa:ano, qro rpaHr,rua
cpaur,rBaHr,rr BcrpeqHbrx Qporron pocra f,BJUrETcr 3aprr(eHHbrM nporrx(eHHhrM
gelperrou.
O6napyxeno ABrDKeHr.re cerMeHToB lrac.noraquft npu o6lyueuulr B cKaH4pyrorleM
gJreKTpoHHoM Mr4KpocKorre Hr.r3KogHeprerr{rrHbrM 3JIeKTpoHHbrM nyqKoM. lloxa:ano,
qro cKoJrbxeHrre Aracnoraqufi uoxer na6mo,qarbcr AarKe npfi oqeub Hr{3rrlx ypoBHrx
Bo36vxneHu-q.

3ru v 4pyrr.re, npelcraBJreHHrre B aBTope(bepare, pe3ynbrarbr rBJrf,rorcr HoBbrMr,r

HA}^{HrIMII 3HAHI4JIMI{ B O6JIACTI,I TBCPAOTCIrHOfi 3lrEIctPOI ,IKX, A TAKXE UPZ6OPON TTA

rnanronnx e(p(pexrax.
Crenenr AocroBepHocrr,r p*ytrrTaroB pa6orbr, a raKxe o6ocuoBaHHocrb HayqHbrx

no;roxenlrft, MeroAoB r,rccle4oranraft r4 BrIBo,qoB rro,4rBepxlaercr crrcreMarr,rqecr M

xapaKrepoM gKcflepl{Me}rraurbrrblx r.rccJreAonanr,rft, r.rcno:rrcoBaHr,reM coBpeMeHHbrx r,r

opxruHzurbHbrx MeTo,qr,rK, colocTaBJreHr4eM rr yAoBneTBoprrelbHbrM coBrraAeHr.reM

3KC[epI,IMeI aJrBHbrX AaHHbrX C pe3yJrbTaTaMr{ TeopeTrrqecKoro aHzIJrr,Ba, oTc},TcTBr{eM
rtporllBopeqxfr MexAy rroJrfreHHbrMrr AaHHbrMr,r u pe3yJrbraraMr.r Apyfllx
LICCJIe,qOBareneft.

OcHosrue pe3ynbrarbr Alrcceprarlfiu orry6;rraroranrr s26 crarssx n pocczftcrux u
Mex,qyHapoAHbrx HayqHbrx xypHaJrax, r43 r .rx 26 n uz4auusx rl3 fiepeqns BAK.
Heo6xo4ano orMerraTb BbrcoKr,rft pefiTr.rHr )r(ypHilnoB, B Koropbrx ocytuecrBJreHbl
rry6;ruraqr,ru, a rarxe ror (baKT, .rto 6orblrr,rHcrBo r.rccJleAoBauzft srrnorHeHo s
KOO[epaqIM C MeX.{yHapOAHbrMrr HaJ rHbrMr{ KOJ]Jreror,rBaMr{.

K uegocmrry, o6napyxennoMy B xoAe o3HaKoMJreHr4r c anropeQeparou
ArrcceprarluoHHofi pa6or6r, cqrrraro neo6xo4.nrrru orHecrrr cn€Ayrouee. flpurr,renenue
TepMr{Ha (cBeToAlroA)) B [epBoM noJro)KeHr{r{, Bbrl{ocrrMoM Ha 3arqr.rTy, He B florHofi
Mepe [paBoMorluo. Aelo B ToM, qro repMrrH ((cBeroAtroA)) TpaAr4rlr.roHHo r{cnoJrb3yerc.fi

Ars o6o3naqeHr,rJr notrynpoBoAHr,rKoBoro npu6opa uMeroruero Koprryc. Anrop xe
I,IcnoJrmyer gTor repMr4H Ars o6osna.renur nonynpoBoAHuKoBoro Kprlcrirnna, He

I,IMeIoUero Koprryca. flparrurrnee 6rrro 6rr ficnoJr;3oBarb repMI4H
(nonynpoBoAHzronrrfi Kpr{crilnn cBeronl{ola> IrJrr4 TepMraHbr, I,Icnonb3yeM6le aBTopoM B
TeKcre aBTope@epara - (cBerorr3n)Aarouar crpyKrypa> u <ELOG-nneHKa GaN).



Orrueqentrrrft HeAocraroK He cHr,Draer KaqecrBo uccneAonanrafi r,r He BJrltrer Ha
HraBHbre HaJ rHbre r4 flparcrFrecKr.re pe3ynbTaTbr .{ficcepTarlr ,r.

3ax;toqenrae .

B pa6ore upr,rBeAeHbr Hayr{Hbre p*yJrbrarbr, rro3BoJrrrollr4e xnanulpraqupona'rr rx
KaK HoBbIe HayqHbre 3Haltlu{. flolyrennrre aBTopoM pe3yJrbrarbl ,qocroBepHbr, BbrBoAbr 14

3aKJrroqeHr.ul o6ocHoBaHbr.
Pa6ora 5azupyercs. Ha AocrarorrHoM qr,rcJre r{cxo.qaErx Aar{H6rx,

gKcneprrMerrrilJrBHbrx r{ccJreloaanrafi, parpa6oroK rr oueHoK. flo raNgonay pa3Aeny
anropeQepara 4ucceprapv c.qeJraubr qerKr,re BbrBoAbr.

Anrope(pepar coorBercrByer rpe6onaurula BAK r ran4r,rgarcrr,rM .qr,rccepra\usM, a
Bepre.nrac flanel CepreeBr,F{ .qocror,rH flpucyxAeHr,r;r eruy yrenoft crerreHr4 Ka*Alr2Lala
(f u:r.rro-uareuarrrrrecKrrx HayK rro cleurraJrbHocrrr 05,27 .01 - TBepAoreJrbHalr
sreKTpour,rKa, pa,4uoSreropoHHBre KoMroHeHTbr, Mr,rKpo- r,r HanogJrercponura, npu6oprr
Ha KBaHroBErx s(p(perrax.
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