
Orsrrn HayrrHoro pyrcoBoArrreJrfl

Ha Ar{cceprarlroHHyro pa6ory Cropy6nena Anrona Bsqecrasosuqa

(fIoJIvqEHVE kt I4CCnEAOBAHI4E OyHKIII4OHAJIbHbIX IIOKPbI Tt4vT, HA OCHOBE

HAHOy|JIEPOAHbIX KOM[O3r4TOB An I CBq r4 CyETEpAf EPUOBOTZ

MI4KPOSnEKTPOHI4KI4>, upegcraBJreuHyro Ha cor{cKarrue yuenoft crerreHr.r KaHAr.rAara

(fuauro-uareMarurrecKr{x HayK rro cnerlurrJrbHocrrr 2.2.2.3rerrpounaff KoMloHeuruas 6aga

MHKpO- r{ HaHOSneKTpOHrlrK}r, KBIUITOBbD( yCrpOft Ctn

,(uccepraquouHzur pa6ora Cropy6rena Anrona B.f,.recranonr,rqa Bbr[oJrueua rro

aKTyaJIbHofi npo6nerr,re, rro cleqr{aJrrHocrr.r 2.2.2.3rerrpouutrfi KoMrroHeHTHaJr 6asa uurpo- u

HaHogJIeKTpoHI,IKI{, KBaHToBbrx ycrpoftcrr u flocBrrqeHa coBepureHcrBoBaur{ro rexHoJronru

npoE3BoAcTBa u xapaKTepr,rcTlrK lrcTorrHr.rKoB gJreKTpoHoB 1r KaToAHo ceTorrHbx y3JroB

ycrpoficm CBII u cy6repareprloBoro Ar,rana3oHon cpe4ueft u srrcoxofi MorrlHocrr{.

Arryanrnocru Bbrflom{eHuoro Ar,rcceprarlrroHHoro }rccJreAoBaHr,rs o[peAersercs

ueo6xoArauocrbro oflepexarcrqero pa3BHTHfl arrr,rsHoft sneil{eHruofi 6asH Ars o6pa6orxr,r

paAl{ol,IM[yJmcnoft un$oprr,raquu CBH r.r cy6repareprloBoro Ar.rarrrBoHoB, HalpaBJrennofi na

co3AaHI{e v" coBeprrreucrBoBaur,re c}rcreM cnyruuroroft cB.ff3r{, paAr,roJroKarl}ru,

paAr{ogJreKTpoHHoro nporr,rBoAeficrsus r,r rtpoq. BaxueftmrM HanpaBJreu[reM pasnr,rrux CBH

9JIeKTpOHI{KI,LBJI'eTCff BaKyyldHaff MI,IKpOOJIeKTpOHI,IKa LI BaKyyil4Hble I,IHTerpaJIbHLIe CxeMbI

(BI4C). EnuxariunMlr KoHKypeHraMr,r BI,IC, rpeAua3HaqeHHbrMr Ans.ycvnreHr{r, repeKJrrorreHu.f,

I'IJII'I MOAyJITIIHI,I BbICOKOEIaCTOTHbIX gJIeKTpI{qeCKIrtX CI{rHaIIOB, flBJIIIOTCS TBep,qOTeJIbHbIe MAII

(naemr.n-4u9neKTpr,rK-flonynporo4nur) crpyKTypbr, pa6ota KoropbD( ocHoBaua Ha rBMeHeHr{}r

lpoBoAr,rMocrr{ rroJrylpoBoAHr,rKa rroA Aeficrnueu grerTpuqecKoro rroJu c Harrp.f,xeHueM

MeHBIrre 10 B. EnaroAapff rrpocrore r,r3roroBJreHr,rr, ura3roft crolrMocrr{ B p*yJrbrare rpynnoroft

o6pa6otrr.r fi eHeprororpe6renuro, KpeMHr{eBbre M,(fI crpyKrypbr 3aHr,rMaror BeAyrqee

noJIoxeHI,Iu B coBpeMenuofi rr,rurpo- H HaHooJreKTpoHr{Ke. O,quaro, rro pfAy npr{Hrlr,r[praJrEHbD(

xapaKTepI,IcTI,IK, OHI,r 3HarrrrTeJrbHo ycTyIIiloT aKTI,IBHbIM gJIeMeHTaM, B KOTOpbIx Anfl flepeAaqu

cI,IrHfIJrOB BMeCTO TBepAOTO TeJra r{CrrOJrb3yeTCS BaKyyIU.

B srrnorueHHoM r.rccJreAoBaHr,rr.r AlrccepraHToM paspa6omubr rexuoJrorr.rf, rroJrfrennfr vt

IrccJreAoBaHbr 3aKonoMepHocrr{ B3ar,rMocBflsefi anrosMlrccr{oHHBx xaparTepr.rcrr{K r{crorrH}rKoB

gJreKTpoHoB Ha ocHoBe KoMrro3r.rrHbx aJrMasorpa(furonrx [JreuoqHbrx crpyrTyp c ]rx

s.nerrpo(fu3lrqecrr,rMr,r csoficrsail{r.r. Vcrauonneuo, qro B3a}rMocB.f,3b MexAy floporoBbrMr,r

HarrprxeHHocrrMr,r no.nenofi gMlrccurr gJreKTpoHoB B cr,rJrbHbrx r,rM[yJrbcHbrx greKTpuqecKr,rx

[oJrfrx MuKpoceKyuAuoft ArureJrbHocrr,r r{ yAeJrbHbrMr,r rroBepxHocrHbrMu coflporlrBJreur,rqMr{

anuasorpa{I{ToBhx KoMtro3r,rroB orr}rcbrBaercfi. 3aKoHoM Orr,ra.
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aBTOgMr.rCCHOHHbre TOXr{, XapaKTep}r3yroque UepeXOA OT peXHMa ycToftrrr.rBofi sMI,ICCUI,I K

B3pbrBHOft gMHCCr,rU, 3aBr{C.flT OT TTOBepXHOCTHOTO CO[pOT]rBJreH[L yrurepoAHbrx rrJreHOrIHbD(

KOMIO3ITTOB U HMeTOT MaKCr,rMyM rlp]r OUpeAeJIeHHBX ero 3HaqeHr,rSX. B HTT3KOOMHbD(

[reHorrHbx crpyKTypax ocHoBHbrM MexaHH3MoM pa3pyrleHus KaroAHLrx cTpyKTyp sBr.ffeTc.ff

yAapHa"[ ]rour,r3aur,rr, B BbrcoKooMHbrx - eQrferr 3uuepa.

Bueprrre [oKtBaHo, rITo BbrcoKtur KpyrH3Ha aBTogM]rcc]roHHbD( BAX, Koropail

o6ecneqfisaer floBbrrrreHuoe 6ucrpo4eficrBr,re [oJreBbrx ]rcrorrHr,rKoB gJreKTpoHoB B

ycrpoftcraax CBrI n cy6repareprloBoro Ar{arra3oHoB, pezrJrr,rsyercf, B rroJreBbrx HcrorrHI,IKax

gJreKTpoHoB Ha ocHoBe alrMiBorpalpuronrx KoMrro3lrroB c srrcoroft norepxnocruofi

gJrerTpolpoBoAHocrbro. Han6oree ycrofiunnrnralr K B3pbrBnofi eruprccufl ,Br.f,rorc"f, KaroAHbIe

Marplrqbr upr.r ue6oarurofi KpyrH3He BAX.

Bnepnue ycraHoBJreH pasrur.nrrrfi xapaxrep BaKyyr\rHo-nJra3MenHrrx rrpoueccoB flpu

SKCTpeMaJIbnOfi nOlenofi grrlracclrr,r B aJrMa3orpasuronbD( r{crorrH}rKax sneKTpoHoB. B cryrae

Hlr3KooMHbD( aJrMa3orpa([r,rtorrx crpyKTyp B gxcrpeMrurbubrx pexr{Max sKcrrJlyararlfiI,I

cHJrbHorortrrbrx rrJraHapHo-ToprleBbrx aBTo9Mr{cc}roHHbx crpyKTyp ocHoBHErMr,r [pFr[HttMr,r

necra6unrHocru uapaMerpoB gMr4ccr,ru u prcpymeHlrmBJrffercff Bo3nlrKHoBerr[e Ha KaroAe

(cerKr,I) gJreKTporerrJroBbx upo6oen, xapaKTepubrx AJrf, ToHKr,rx Ar,rgJrexTpr.rqecKr,rx uorprttufi

npu [poreKaHr.ru croJrb3flrrlero rroBepxHocrHoro greKTpuqecKoro paspfrpla. B srrcorooMHbx

crpyKTypax, TaKxe KaK ,qrs cr,rJrbHororrHbx regrrnfinror AgK, ocHoBHbrM xapaKTepoM

pililpy[reH]rtr B gKcrpeMaJrbnbD( pexr{Max gKcrrJryararlupr frBr,frercfi. gpo3rlfl raro4uofi qacr}I

rrJreHKr{. Sposur o6ycroueHo rrpoqeccaMr,r B3pbrsHofi sNrucc}rr.r oneKTpoHoB c gMpIcc}IoHHbx

rIeHTpoB KoMlo3HTHofi urenoquoft crpyrtypbr c Bo3Hr,rKHoBeHr.reM (farenor raroAnoft [JrtBMbI I{

pacrrbrneHlrerra rpa(furosoft roMuoHeHTbr Marepr,raira KaroAa Ha aHo.q r,r B MexoJrerrpo4usul

rrpoMexyToK.

Ycranonneu e(!$err yJrfrilrenr{f; gMr,rccrironnoft cuoco6nocru aarvrasorpaSfiroeoro A3K

rocre repeocaxAenns,HaHero c aHoAa pac[brJreHHoro c A3K Marep]raJra, Koropoe uoxer 6rrru

peanr{3oBaHo r,r3MeHeHr{eM [oflspHocTr,r Ha[pflxeH]rf, B MexeJreKTpoAHoM 3fBope.

O6napyxenurrfi s$Serr Moxer 6um lrc[oJrb3oBaH AJr.fi yJrfrrrreHr,rfl oMllcc]IoHHbrx

xapaKTepr4crr.rx A3K, a rarxe AJrr BoccraHoBJreHr{.f, ero gM}rccuonnoft cnoco6nocr}I rIp}I

AoJrroBpeMennoft pa6ore B cocraBe Morqubrx CBH ycrpoficrn.

Paspa6oran nonrrft TexHoJroru.recrufi rrpouecc [oryqeHlr, aHTr,rgMr{cc}IoHHbIx

yrJrepoAHbrx rrJreHoqHbrx uorprrrufi c rroBbrrrresnofi pa6orofi BErxoAa BTop[qHbIx

sJreKTpoHos u H[srofi cropocrbro repMr,rqecKoro ocaxAenufl.Ha H]rx aKT]rBHbrx rrpr{MecHbrx

Ao6asor MIIK KCY rr,rorqnrrx CBII ycrpoftcrn. florasaHo, rrro rrJra3MeHHoe Qtoprlponanr,Ie

rpa(furonoAo6urx yurepoAHbx rrJreHox yBenuqr,rBaer pa6oty BbD(oAa gJreKTpoHoB or



r,rcxoAHbrx 4,6 eB go 5,2 sB nocne o6pa6orru n unaslrte CFa. Tor c yrpaBJrtlouefi cemr

yMeHbrrraercr 6onee, qeM B rrrrb pa3, rro cpaBueHr{ro c roKoM cerr}r runonofi KoHcrpyKIII,IrI

KCy, noryrennru? nprr craH.qapuroft, rraenrmeft B ABa paga, AJrr.rreJrbHocrlr ucnrrtaruEft. IIpn

oALIHaKoBofi Anure;rrnocrl,I llcrlbrranuit, coorBercrByrorqefi crarrAaprHoft AonroseqHocrl,I MIIK

B MorqHbrx CBH yctpoficrnax, ptrJrlrrrlre B gMr.rcclroHHbD( ToKtx [peBbrrrraJro oAI,IH [oprAoK.

Pesynrrarrr pa6orrr r,rMeror aKTyaJrbHoe HafrHoe lr Baxuoe upr,IKJraAHoe 3HaqeHI,Ie B

o6nacru co3AaHr{, t4 MoAepHr{3arl[u ycrpoftcrr raryyrr,troft Mr,IKpogJreKTpoHI{KLI CBrI u

cy6repareprloBoro Ar,ra[a3ouoB.

OpuruuamHbre p$yJrbrarbr rrpoBe.qenuoro lrccJreAoBaH?r.ff ory6maronarrbr B 16 pa6omx,

B ToM qlrcJre 3 ctatsu B r,r3AaHr,rf,x, peKoMeuAyeMbrx BAK, 4 pa6orrr, BrrroqeHHrre s 6a3rr

SCOPUS unu Web of Science, T pa6or B rpoqux vrsryauuflx) BxoA.f,rrlrx r PZHI{, uoryreuo 2

rrareHTa ua uso6perenfis PO. Marepuaru Ar,rcceprarl]rr,r AorJra,qbrBaJrr{cb ua 8 uexAyHapoAHbx

r,r Bcepoccuficrurx Ha1..rHbrx nou(fepeuquar<, ony6ru.rKoBaubr n c6opuurtx Hx pa6ot.

B xoAe pa6orsr HaA 4ucceptaqrefi Cropy6nen A. .B. rposBr,ur cnoco6noctr K

rponormanoft caMocrorremnoff paSore, yr\feH]re pealr]BoBarb cJroxHbre (fuszuecrue

SKCrrepr{MeHTbr c r,rc[oJrb3oBaH]reM BbrcoKoBaKyyr\,rHoro o6opy4onauur [r BBIcoKoBoJILTHbx

lrcroqHr,rKoB rrvtralvrs, flpoBecrr,r aAerBarHoe $usrEuecroe o6ocsoBtllll4e rroJlfreHHbrx

gKcrrepr,rMeHTaJrbHbx peyJrbraroB. OpuruuamHocrb r,rccreAoBaufis il nrrcorufi ypoBeub

HoBr,r3Hbr peyJrbraroB BbmoJruennoft pa6orbr, BcecropoHHee o6ocnosauue ux AocroBepHocr[

cBrlrnereJrbcrByror o roM, uro cropy6ree AHron Bs.recraBoBrrq 3acJryxuBaer ilpl,IcyxAeHr'Irl

eMy yireHoft ctenenu KarrAlrAara $usuro-uareMarr{trecKr,rx HayK [o cfleq]ranbHocrr,r 2.2.2.

3rempounarr KoMrroHeHTHaff 6asa rraurpo- r,r HarrogJrerTpoHr,rKlr, KBarrroBbx ycrpoftcrn.
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