OT3bIB

Ha aBTOpedepar auccepranur 3MHOBbeBa PoMana AnekcaHapoBuda
«Hcenenosanue nedextoB B GaN cBeToanonax», NpeCTABICHHOM Ha COMCKAHUE
YYCHOH CTeNeH! KaHauaTa pU3NKO-MaTeMaTHUYECKUX HAYK I10 CIIENUaTbHOCTU

01.04.10 — ®u3uKa MOIYIPOBOHHUKOB

AKTYallbHOCTE TEMBI AUCCEPTAITMOHHOI'O UCCIIEAOBAHUS.

CBeTousiyyaromue MO Ha OCHOBE I€TEPOSMUTAKCUATIBHBIX CTPYKTYP
HUTPUAOB TPETHEW TIpyNNBl HAXOMAT Bce OOJbIliee NPUMEHEHHE B CaMBbIX
pa3NUYHBIX OONIACTAX JesTenbHOCTH. HecMOTpss Ha MaccoBOe MPOMBIILIEHHOE
IPOM3BOACTBO  CBETOAUOAOB, HHTCHCHBHOCTh HAVYHBIX KCCJIEHOBAaHHM,
HaIpaBJIE€HHBIX Ha NOBBIMIEHUE 3(DPEKTUBHOCTH, MOIMHOCTH U HAEKHOCTU STUX
NpUOOPOB, HE CHIDKAeTCS, I[OCKONBKY [aleko He Bce (YHIaMeHTATIbHBIE
BOINPOCHI, CBs3aHHBIE C peanu3alvell MOTEHIHUAILHEIX BO3MOXHOCTEH
HUTPUAHBIX CBETOJUOJOB, pEHIEHbl Ha CerofHSINHUN JeHs. [losTomy
auccepTandoHHas pabota 3uHOBbeBa P.A. "Hcciemopanuwe nedexror B GaN
CBETOAMOMAX", HalpaBl€HHas Ha U3y4YeHHE BIMAHKS TIyOOKMX YpOBHEH Ha
3G QEKTUBHOCTS  SNEKTPONIIOMUHECLEHIIAY COBPEMEHHEIX HHUTPE[ TalIMEeBBIX
CBETOAMOJOB B IIMPOKOM CHEKTPAIbHO JHalla30He, BBISBIIEHHE MEXAHU3MOB
Aerpatallii TaKuX CBETOIUOMOB, SBIAETCS, 0€3 COMHEHMUs, BECbMa aKTyallbHOM.

3HAYUMOCTD PE3YIBTATOB AUCCEPTALIHUHA.

B pabGore mnpencraBneHsl pe3yNbTATHl  KOMIUIEKCHOIO — HCCIIEIOBAaHHUS
TyOOKMX SHEpreTUYecKHi ypoBHel, (OPMHUPYEMBIX TOYEUHBIMU AehEKTaMH B
InGaN/GaN  rerepocTpykTypax  yiabTpaQMONETOBBIX, CHHHX ¥  3€JIeHBIX
CBETOAMOJOB, B COIIOCTABIIEHUU CO CIIEKTPOM Habmromaembix yposHeid B n-GaN, u
MX BIMSHUS Ha 3(Q(EKTUBHOCTD dIeKTpomoMuHecteHuu (DJI) ceronnonos. Ilpu
3TOM IOJIy4Y€H Psii HOBBIX U UHTEPECHBIX PE3YIBTATOB.

B 4gactHOCTH:

- OIIpe/ieICHbl 3HAYECHUs SHEPIHH, CEYCHUN 3aXBaTa, JOKAIK3allii JIOBYIIEK B
KBaHTOBBIX fMax ¥ B Oapbepax CBETOOWOAOB C Pa3TIUUYHEIM COJEpIKaHueM In u

COIIOCTaBJIEHBI C YPOBHIMH B n-GaN;




- YCTaHOBIIEHO, UTO CHIDKEHUE KBaHTOBOM 3((eKTUBHOCTA B CBETONMOLAX
6mmwxHero ynbpTpaduoieTa B 3HAYUTEIHLHOH Mepe CBS3aHO C YBeIUYEHUEM
CUTHajla B CIIEKTPaX 3JEKTPOHHBIX JIOBYLIEK B KBAHTOBBIX sSIMax, a YBEIUUEHUE
TOKOB yT€4eK — C POCTOM KOHLIEHTPALUK IbIPOYHBIX JIOBYIIEK;

- 1IOKa3aHO, 4YTO BBEIEHHe TOACIOs W3 HaHocronOmkos GaN ¢
nanodactunamu SiO; B cioit n -GaN yBen#uMBaeT HHTEHCUBHOCTS DJI 3eNeHBIX U
CUHUX cBeTOAMO0B Ha 15-35%, 4To KOppenupyeT ¢ yMEHbIIEHHEM KOHIIEHTpaluu
06Hapy)eHHBIX 31eKTpoHHBIX (N;) 1 JbIpouHbIX JoByHIeK (Vi,-D) u obbsicHaercs
CHIDKEHHEM ILTOTHOCTHU AMCIOKALMA ¥ YIPYruX HANpsHKeHUH B aKTUBHOU 001acTu
reTepOCTPYKTYD;

- nmoka3aHo, 4To B n-GaN ¢ INTOTHOCTBIO JMCIIOKALUN MeHee 5x10% cm™
mudy3roHHbIE JUIMHBI HEPaBHOBECHBIX HOCHTEJIEW 3apsjia ONPENEISIOTCS HE

IINIOTHOCTBIO HHCHOKaHHﬁ, a IIPUCYTCTBUEM TOYCHHBIX Z[G(b@KTOB, CO3arouiux

riryOOKHe ypOBHHU.

Heo6xonuMo OTMETHTh, YTO TOJXY4YEeHHBIE PE3yJbTaThl HArOT BO3MOXHOCTH
IPOM3BOANTh TEPBUYHYIO pPa30pPaKOBKy BBIPALIEHHBIX TETEPOCTPYKTYp [UIA
CBETOJMOIOB, IMPOTHO3HMPYS BEPOSTHOCTh MX MNPEXIEBPEMEHHON Jerpajanuy, a
TaK)Ke JAl0T TEXHOJIOraM ONpejelieHHble OPUEHTHPBI JIJisl ONTHMU3AIKH POLIECCOB

MOJy4eHUs] HUTPUIHEBIX TeTEPOCTPYKTYp, YTO ONpEAeNnseT U MPAKTUYECKYIO

3HAYMMOCTh paccMaTpUBaeMoil paboTEhI.

CunTaro Heo6XOMMBIM BBICKA3aTh U PsJ] 3aMevyaHuil o pabore.

1. W3 aBropedepara ciemyeT, YTO B TPETbeH IJiaBe IPUBENCHBI
SKCIIEPUMEHTAIBHEIE Pe3yJIBTAThl HCCIeNOBaHUNA MEXaHH3MOB PEKOMOUHALINY B N-
GaN u B MKJI crpykrypax. OpnHako, B AalbHEHINEM TEKCTE IPHBOMASATCS TOIBKO
JAHHBIE O CIIEKTPaxX IIyOOKHX JIOBYIIEK B MCCIEAYeMbIX OOBEKTAX W WX aHANM3.
Kak 370 cBsI3aHO ¢ MEXaHU3MaMU PEKOMOWHAIAHN

2. He scHO, moyeMy aBTOp MHpHIIEN K BBIBOLY O TOM, uUTO «BEIsSBIEHHBIM
MEXaHU3MOM Jerpafaiuu B Y O-cBeToAHOAaX SABIIIETCS CMEIIEHNE aTOMOB Gauln
C MOCNIEAYIONIUM MEpEMEIEHHEM WX K TUCIOKaUsaM...». Cyls 1o IpiBeIeHHBIM
pesyibTaTaM, 3TO MOXXHO pPaccMaTpuBaTh TONBKO KakK [PEIrOIOKUTEIbHEIH

MCXaHH3M.



OTtMeueHHEIE HEOJOCTATKU, OJJHaKo, HE€ CHIDKAKOT IICJOXUTEJIBHOIO

BIIEYATIIEHUS OT pabOTEI B LIETIOM.

3aKIIOYEHHs 110 aBToped)epaTy AUCCEPTAIIUHN.

Penensupyemas mo aBropedepaty muccepramus «Mccnenosanue neQeKToB B
GaN  cBerogmomax» mpexacTaBiusieT  coGoit 3aBEPLICHHOE  HCCIIEHOBaHHUE.
JloCTOBEpPHOCTE ¥ OGOCHOBAHHOCTH BBIBOJIOB TOATBEPXKIAIOTCS JIOCTATOYHBIM
KOJIMYECTBOM JKCIICPUMEHTANbHBIX NAHHBIX, IOIYYEHHBIX C UCTIONB30BAHMEM
COBPEMCHHBIX METOJAUK, WX KOPPEKTHOH 00paboTkoii W wuHTepIpeTranuei.
OCHOBHBIE pe3yNbTaThl, IONOXKEHWS W BBHIBOABl JUCCEPTALY W3IOKEHH B
NPHBECHHBIX ITyOIUKALKAX ¥ COOTBETCTBYIOT €€ COAePKAHHIO.

Hcxons ©3 BBINIECKA3aHHOTO, MOXHO CYMTaTh, YTO pACCMATpHBAEMast
AWCCepTalliOHHas paboTa COOTBETCTBYeT TpeGoBanusiM [lonokeHus o IOpSIKe
IIPUCYXXKICHUSI YYEHBIX cTeneHed B «HamuoHamsHOM — uccieaoBaTeTbCKOM
TEeXHOJIoTU4ecKoM yHuBepcurete «MUHCuC», a ee asrop 3uHOBREeB Poman
AnleKCaHAPOBUY 3aCIly)KHBACT NPUCYKACHNUs yUEHOH CTENeHu KaHmunaTa BU3AKO-
MaTeMaTHIECKUX HayK o cirenuansrocty 01.04.10 — Ous3uxa nonynposoLHAKOB.
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