
OT3bIB
oabuq[anbHoro ofl[oHeHTa Ha Arrccepraqr4oHHyro pa6ory Encra$renofi Mapuu
BacfinresHrr <dleDcnerrugHrre Marepr{€uhr Ha ocHoBe HaHocrep)KHe[ oxcra,ua

rIr{HKa: ra3o0a3H6rfi cr,rHTe3, nerupoBaHrre u Y(D ceHcopHlre cBoftcrBa)
rrpeAcraBneHuyro Ha corrcKaHue yreuoft crerreHu KaHAvAara Quszr<o-
MaTeMaTr.rqecK[x HayK rro cfleqrr€rJrbHocTu 05.27 .01 - TBepAoTerbHas
sJreKTpOHr{Ka, paArro9neKTpoHHbre KoMrroHeHTbr, Mr{ Kpo- I{ HaHoSJreKTpoHrrKa,

npr.r6opu Ha KBaHroBblx o$$errax

Marepraanrr Ha ocgoBe oKcI,I,ua uI,IHKa cocrotr B KoDorKoM crlltcKe

nau6onee ficcneAyeMlrx Marepr,rirJroB, HecMorpr Ha ro, qro oHrl ycryflaer MHon{M

coceArM rro 3ToMy cnrrcKy uo uacurra6y npnrr.reHeuuf. Bonrtroe KoJrrqecrBo

ny6nzrcaqlrft r{ HafrHbrx xouQepenqlrfi nocB{rleHo Bo3Mo)r(HbrM [prrMeHeHrrrM

o6reunrrx KpucrirnnoB, ToHKr{x reKcrypl4poBanHbrx rrJreuoK rr HaHocrpyryp Ha

ocHoBe oKcr,rAa rIr4HKa B KaqecTBe yJrbTpaQrroJreToBbrx na3epoB, cBeToAr4oAr{oAoB,

AeTeKTOpOB, aKyCTO3neKTpOHHbIX yCTpOI,ICTB, 9JTeMeHTOB ClrrHTpOHprKyr lr pflAA

Apyfrlx nplrrr,renenui. Terr.r ne MeHee, pa3pa6orxu oqenr peAKo AoBoAsrcf, Ao

cronrro-utt6ygr vacm'ra6nrrx flprrMeHeHufi, ne a fiocJre Hroro oirepeAE r43-3a

orcyrcrBrr{ aAeKB Hbrx rexHoJlorufi cznrega. B sroft cBr3r4 ArrcceprallfioHHat

rroJryrreHr,rf cTpyKTyp

arrya:trnoii.

. ,{uccepraqur

3AKIIOIIEHI,I'

4ucceptaquu 1 I 8

pa6ora EacraQre aofi Mapzz Bacnr seeusr, nocBr rreH Har paapa6orr<e rexHolorufi

Ha ocHoBe HaHocrepxHeft oKcI4Aa rIr4HKa .tBr.f,erc-r BecbMa

u 6r.r6nr.rorpa(fuu

CTPAHI,III, BKJIK)IIA'

M.B.Ercra$renofi nocrpoeHa r43 BBeAeHlr{, rrrrr,{ rJIaB,

rr3 l l4nazMenosaHr,rfi. O6ruufi o6terr.r

62oucvsrca

B nepnofi rJraBe Arlcceprarlur.r AaH rparr<lrft o6sop sarparurnarorqlrfi o6nryro

xapaKTepr4crr,IKy oKcr,IAa IIrrHKa, MeroABr flonyqeHr.rrl KBa3rroAHoMepHbIX

Kpr,rcT€urnoB oKcuAa rIr{HKa, MeToAbr [oJrrreHr.rr nnesor oKcrrAa IIrrHKa,

JrerlrpoBaHr4e oKcrrAa ur,IHKa.



Or4emnrrfi pa3AeJr o6sopa flocBrrrleH Qoronporo4nlrocul vr

ynr:rpaQuoneroBbrM ceHcopal,r ua ocnose ZnO

B emoil zraee ecmb ymeepcrcdeuue o uedocmamoHHoM Kaqecmse rueHoK

noJtyqaeMwx tn zasoeofi Qasu. IIo HeHuto onnoHeHma maxue uemodat

paspa6omauat I qacmHocmu e HI'IIIMB (Maprcoe, ,[aeudoe) u e LII{AH

(C euu.nemoe, P a6adauoe)

Bropan rJraBa [ocBrrrleHa MeroAr4Ke gKcneplrMeHToB

Onlrcaua Mero.4uKa cr.rHTe3a HaHocrepxHeft lt nndnox oKcLIAa rII,rHKa

Brrparquranne MaccrrBoB HaHocrepxneft oxcz4a qr{H a MeroAoM xuMrrqecKofo

ra-:oQa.snoro ocaxAeHr,rr r,r3 gJreMeHToB rrpoBoAr.rJrocb Ha r43roroBJreHHofi s LIIITM

PAH ycranoaKe xr4MrrqecKoro ra-:o$asnoro ocaxAeHr4r B AByx3oHHoM peaKrope

rlpoToqHofo Tuna.

Hedocmamrcou dauuozo pasdena tannemcn omcymcmsue cpalHeHun c nodxodauu,

uc no I*y eMdMu ow zravtu a6mop cLMu

Bo nropoft HraBe orr[cana pa:pa6oraHHa{ rrpu yqacruLr aBTopa MeroAr.rKa rr

arrlapaTypa ftBotpa3Horo cr4HTe3a HaxocrpyKTyp rrpr{ coBMecrHoM r4cnapeHtrr4

III{HKa v MarHr{-{. 3ror pas4el 3acnyxlrBaer srrcorofi orIeHKr.I.

Bo nropoi rJraBe raKxe ouucaHrr MeroAbr lrccJreAoBaHwr [oJryreHHrrx

o6pa^rqon. Vcuteaonawut flpoBoAr.rnrrcl c r4cloJr63oBaHLreM TaKrix MeroAoB, KaK

pacTpoBar 3JreKTpoHH€ur MnKpocKorlu.s, QoTo- r.r KaToAoJrroMr,rHecrleHrltrJr,

sleuentnrrfi Mr.rKpoauanr.r3, c[eKTpocKolr4.s xov6unaqr.rouuoro paccefr:utrr',

peHrreHoBcK€ur Ar.rQpaKToMeTprrf

Hedocmamrcou dauuoeo pasdena rartemcfl uedocmamoquoe o6ocuoeanue

ucnonb3 o a aHHwx u em o dux.

Tperra ruraBa. llocnrrqeHa

nanocrepxuei u nl€nor oKcr{Aa

(Gauoxararuruqecroro ) pocra rro

cI4HTe3y ylopf,AoqeHHhrx MaccrrBoB

rrr4 HKa. Ha ocHoBe Mexaur.r3Ma

MexaHr,r3My [ap-]Kr.rAKocTb-KprrcTulJrn



c$opMynr,rpoBaHhr ocHoBHbre [prrrurHbr pocra HaHorrpoBoJroK ZnO paswrtlnoit

(fopuu.

Aaropou rroKa3aHo, rrro B AaHHoM npoqecce n o6qenr cnfrae nonepeqHlre

pa3Mepbr pacryqefo KprrcrzrJrna He rBr.srorcr rocrosHHbrMlr. Ha ocnosaH[rr groro

sKcrreprrMeHT€urbHo rrpoAeMoHc'rpr{poBaua Bo3MoxuocrE yrrpaBneHr{r $opuofi

HaHOKpI,TCT€UrJrOB B rrpoqecce pOCTa 3a CrreT rr3MeHeHr{q [apaMeTpoB clrHTe3a.

Bneparre rroKEBaHo, qro BbrcoKoKaqecrBeHHlre cflJlorrrHrre

TeKcryp[poBaHnrre u€nrra oKcr4Aa rIr4HKa MoryT 6rrrr nolyrenlr MeroAoM

rasotpaenoro cEHTe3a I,I3 gJIeMeHTon rryr€nr BErpaqrrBaHLIr y[oprAoqeHHoro

MaccnBa HaHocrep nefi c nocneAyroqr,rM pocroM tt x 6oKosux rpanefi 6es

rrpoMexyToqHoro r,{3BJreqeHl,rq oopa3rloB r.r3 peaKTopa.

B dauuou pazdene )rcenamenbHo 6utno cpalHumb oco6euuocmu

6amo 6u maKirce u3yqumbnpututeHeHHozo uemoda c LBaecmHbuvtu. )I{enamenauo

c mpy KmypH u e oc o6e u noc m u ua u oc m epctc n e d.

I.nasa 4 [ocBrrrleua olucauuro Jrefl4poBaHr{r HaHocrepxHefi orcuga qznxa

varnraefir.BnepBbre rrpr4 o6pa6orr<e HaHocrepxHeft ZnO B fiapax MarHr.rr c

rIocJIeAyIoqr,IM orxrrroM Ha Bo3Alxe 6rrru [oJD reHbr [epapxlFrecKr.re

HaHorrpoBoJroqHLre crpyKrypsr MgO I ZnO.

Bneprue noKa3auo, rrropr{AHbre cTpyKT}?6r, cocrorrque

yloprAoqeHHbrx Maccr,rBoB Hauocrep)KHeft ZnO, noKprrrlrx nndnrofi MgO, ua

KpeMHrreBLrx rr cTeKJIrHHLrx [oAJroxKax MoxHo cr4HTe3r{poBaTB B oAr{H 3Ta[ c

LICrrOJrb3OBaHr.reM MeTOALIKTT m3Olpa3HOrO pOCTa rrpr4 COBMeCTHOM I4CrrapeH[rr

MeraJlJrl{qecKlrx quHKa u MarHtrfl. floryrennrre aBTopoM crpyrypbr flpeAcraBnrlor

oKcr,rAa rIr{HKa , rroKpBbrrbre cBepxy ry6uvecrofi lpasofi ocrr,r4a

R cocrcateuuto meepdaa pacmsopoe ocrcuda quHKa MazHun asmopy

HaHOCTKpIKHT4

MAf}lLIfl.

notNvumb He vdarocb.



I.nana 5. Zcc.negoaauue Y(D cencopurrx xapaKTepr{crr4K nanocrepxnefi

ZnO

llpone4eno I{ccJIeAoBaHIre Y@ cencopuux csoficrs MacclrBoB tr oAr'tHorrHbrx

Hauocrep)KHefi orcuAa rIr{HKa. lloKa3aHa Bo3Mo)KHocr6 pe3Koro yBert,rqeHfis

oTHOIIIeHVJI TOKa npOBOAr'{MOCTrr K TeMHOBOMy TOKy B pe3yJrbTaTe OTX}rra Ha

Bo3gyxe rlro o6rqcHeHo BJrr4f,HueM Kr{cnopoAHrrx eaKaHcufi rr rroATBep)KAeHo c

IIOMOIIIbIO II3MEPCHI,I'I KATOAOJIIOM}IHECIIEHIIIII{ AO I,I TOCJIE OTXLITA

Anroponr Ar{cceprarllrr{ lloryreurr HoBbre AaHHbre o BJtr-trHrr}r BJraxuocrrr

orpyNarorqeft cpeArr Ha Y(D cencopnlre xapaKTepucrr4Kvr o6pa3rloB. ?ro

oco6enno aKryirrbHo Nrs, ceHcopoB rra ocnoBe Harronpoaonor< ZnO, r.rMerorr[D(

pa3Bl{r)4o [oBeprcrocrr r,By{eHo BJrn rHr4e npoAoJDKrdreJrbHorD ryarrewfi o6pa:qon

so sraxHoft cpeAe Ha Q orouyncrenreJrbHocrb. Arrrryolrr B IpuHoM pqAeJre rruytren

EDKI]bM DErvJIbTAT orcyrcrfl4r AerpaAar{&r YO ceHcopoB npn ,4nlrerbrnr{

nos4eficrnuz sra:rcrofi anuoo$epu Hanporun, [oc]re He3HarmreJrbHoro lBMeHeHut

ux xapaKrepuc'turKrrcra6rnv3r{pylorcfl u n 4aruuefineM ocrarorcr [ocrornu6rMr.r,

He3aBr4crrMo or ycloeufr nueuHefr cpeALr.

K" uedocmamrcau MoJrcHo omHecmu uedocmamouuoe cpaaHeHue c

nqpAJvtempAlvtu u3gecmHbtx ceHCOpOe

B qenolr 4vccepra\vs. [por{3BoAr,rr BllerrarJreHr.re BrroJrHe garonqeunoft

I{ccJleAoBareJlrcrofi pa6orbr c 6on6lrrprM KoJrr.FrecrBoM gKcrrepr,rMeuTaJrluoro

Marepl,I€ura Iz BcecropoHHr.rM aH€L[r.r3oM [onyqeHublx AaHHrIx v. pa6o"ra

3acJryxl{Baer srrcorofi orIeHKI,I. Honue, [oJDAreHHbre Ar.rccepraHToM Ha) rHbre

pe3yJlbrarrl, HMeror 6omuroe 3naqeHrle Arr' Hayxr4 r4 [paKTrrK]r

Marepr,raJroBeA euut . [ucceprarlur xapaKTepr,r3yercr JrorLrqecKu AoKa3areJrbHrrM

CTI4JIEM II3JIOXEHI'I'I I,I XOPOruO OSOPIOTCUA. BTTTO4TT AI,ICCEPTAIIIII4 BIOJIHE

o6ocnosaHrr. OcuosHrre rroJroxen[r Ar4cceprarlrlr4 onyOnr.rronanrr B

peIIeH3LIpyeMLIx poccvftcrrx Haln{Hbrx vsp'anvflx BxoA-f,rrlfix B [epeqeHb BAK u

anpo6r.rpoeaHrr Ha rcepocczftcrux ra Mex(AyHapoAHbrx ronQepenqrux.

Codepucauue aemopefiepama coomaemcmeyem codepucauun daccepma4uu.



Tarun o6pa:oM, Molr{Ho cAenarb BbrBoA, 'llro duccepmaquoHHan padoma

M.B.Encra$renofi nonnocmbn omneqaem acew mpe6o6aHunM BAR,

npedanennenatu x duccepma4utut Hs coucKaHue yaenort cmeneHu t<andudama

HayK, a ee a6mop Encra(prena Maprar BaczmesHa HecoMHeHHo zacny)rcusaem

np ucytcden un efi yteuoit crerreur.r KaHAr.rAara (f uszxo-uarerr,rarr{qecKr,rx HayK rro

cfleq]ranlHocru 05.27 .01 - TBepAoreJrbHzur gJreKTpoHr4Ka, paA[osJreKTpoHnbre

KoMnoHeHTrr, Mr,rKpo- r,r HaxogneKTpottura, npr,r6opEr Ha KBaHToelrx e$Sexrax

frannuft nay+rrrfi corpyAHr4K na6oparopr.ru pocroBrrx

rexnonorraft , cr.rHTe3a rr Brrpaqr{BaHr.rr KpricrirJrJroB

OI{I4U <Kpr.rcra.nnorpaSun u $orouura>>

AoKTop Er{3.-MaT. HayK IO.B. lllrcapencrrafi
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