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Ha aBTopeQepaT AIIccepTaIIur IIIapuIIoBa Alavruro flaproennqa Ha TeMy

(<cr.rHTe3 rr cBoficTBa aHTIIMOHIIAa V apceHIIAa TaJIJIIIfl B TBepAofi II

x(r{AKOfi Qase>>, [peAcTaBJIeHHOfi Ha coucKaHl{e yueHofi cTeIIeHU

KaHArrAaTa TexHrrqecKIIX HayK IIO ClequaJlbHocTll 05'02'01

MarepuaJroBeAeHlle (n a,r eruporexHlrne)

,{raccepraqlroHHas pa6ora Lllapuuoea Anauuo llaproenraua Ha TeMy

<<Cuures u csofcrBa aHTr4MoHI4Aa V apceHvl$aru:flIzlfl' B TBepAofi I{ xI{AKofi Sugt>'

npeAcTaBnenuofi Ha collcKA:HLIF- yueuofi cTeneHH KaHAI4AaTa TexHIIr{ecKI4X HayK IIO

cneIII4aJIbHocTll 05.02.01 - MarepuaJloBeAeHne (n 3lleKTpoT€grarce) 11ocBf,111aeTcfl

HoBbIM IISJIyIIp9BoAHLIKOBIIM MaTepI{aJIaM, I4MSIOUqX pa3Hoo6pa:HOe cOIIeTaHI{e

enexrpoo"r""""n"X, SusUI<O-XI4MLIIIeCKIIX' TepMO3JIeKTp[qecKI4X' TepMo'4[HaMLI-

qeCKIIX 14 ApyrIIX CBofiCTB B III?IpoKoM I'IHTepBaJIe TeMIIepaTyp' BKIIIoqa'[ 14

x?rAKyIo oasy.
AnmyantHocmb pa6omou lIepcnexuIBHbIMLl noJIyIIpoBoAHI4KOBbIMI4

coe.{}rHeH vrfl.'vr sBJrflrorcfl ABofiHbre 14 TpofiHbre xaJIbKoreH}IAbI r'rlrvrfl'

coeAr.HeH"" ,pytrr"r;utBv, I4'B rlacrHocrl4, rBepAble pacrBofbl Ha I4x ocHose' Ha

OcHoBe nl4TepaTypHoro O6sOpa rro CoeAllHeHI'IflM A"'B" yctaUoBJIeHo' tITo

rroJry[poBo4uur<i,r 3TI4X TIInoB o6laAarot eQSexruBHbIMI'1 corIeTaH[flMI4

ener<rpoSI{3I4rIecKI{X 14 TepMo3neKTpuqecKI'IX '"ofict", KoTopble MofyT 6rrrl

I4ccJIeAoBaHbIKaKHanoJII4KpI4cTaJIJII4IIecKI{x'TaKI, lHaMoHoKpI4cTaJIIInqecKI, lX
o6pasua*. BbIpaqvrBaHVIe MOHOKpI4CTaIIJIOB Ant HeKOTOpbIX XaJIbKOTeHI4AOB

raJrJrr{.f,, MeToAoM fa3oTpaHcrroptnofi peaKIII4Il, rpe6yer crreqllaJlbuofr aulapaTypbl

14 MeToAuIKII npoBeAeHllfl TeXHoJIoruIqecKIaX rrpoqeccoB' Ha rrpl4Mepe

XaIIbKo|eHI,lAoBfaJIJII{floTKpbIBaIoTcflBo3MoXHocT}Iunepc[eKTuBblnoJlylleHufl
MOHSKp1ICTaJIJI6B IIOJIyIpoBOAHIIKoBbIX Coe.4raHenrafi' MeTo'{OM <CAeoeHHbIX

""rn.ii; 
r4 (Xr4Mr{qecKnx ra3 orp aHcIIopTHbIX p eaKIII4fi )

BO BBeAeHTTII o6OCHosaHa aKTyanbHOCTb BbIIIOJIHeHHbIX HOOJIeAOBaH.LIIA'

cQopuynupoBaHbr rlenb vI 3A/La-qra pa6oTbl, HayrlHaf, HOBH3Ha' [paKTHlIeCKa"fl

3HaqI{MOCTb VI OCHOBHIIe IIOJIOX9HLIfl' B'IHOCI{MbI. Ha 3auII4Ty vI KpaTKoe

coAepxaHl4e AI4CC epralJxv'

flepnar fJraBa AI4ccepraIII4I4 IIocB.[qeHa Mecry 6ulagxux apceHI4AoB ]1

aHTT4MOH?rAOB f€uIJILr-tr B cI{cTeMe coeAI4HeHI4fl Tl4'I.ra GaB "; [epcleKTIIBaM

npuMeHeHus; o6:tl\uM 3aKOHOMepHocTsnl $oprlnpoBaHl4{ IIpOCTbIX aHTI';IMOH}IAOB I{

apceHplAoB tann]lil; 3aKoHoMepHocTtrM o6pa:oeanux aHTIIMoHI4Aa V apceHl4Aa

ritstus.T'rla GaBv u rBepAbIX pacrBopoB Ha ux ocHoBe; coBpeMeHHbIM acneKTaM

Teopuu 3JreKTpOHHbrx cBoficTB pacIIJIaBOB; MO'{eneM IIpu6JIuxe]Hufl'

(r<na:rarcpncTarluqecKoe uprasnraNen"e; IIpH6JIIIX{eHIIe MOAeJII{ (I-IO'ITU

cBo6oAHbrx 3JTSKTpOHOB); AByX3OHHafl MOAenb; MeroA cl'1nbHofi cnrsu);

onpeAeJIeHI{IoocHoBHoroHaIIpaBJIeHI{f,I{caJIeAoBaHI4ft.
Bo BTOpofi rJIaBe IIpUBeAeHo SKCIIepI4MeHTaIIbHoe I4CCJIeAOBaH.Ide

enercrpool43Hr{ecKlIx vI TepMO3neKTpI4r{eCKnX CBOfrCTB MeTaJIJIOB u

rroJryrrpoBoAHIIKoB B IIII4poKoM AI{an€BoHe TeMIIepaTyp' BKIro.IaI la ]KI4AKyIo Qusy'

3ro .rrBJlfleTc-f, aKTyaJIbHbIM, c ToIIKII 3peHl/Ifl KaK TeopeTuqecKolo' TaK VI
' 

,rpuntt"ecKoro ,rp"tattat s. B cssgl4 c 3TI'IM, 6una cKoHcTpyl{poBaHa ycTaHOBKa'

c r4crroJrb3oBaHrreM quoponlrx yHr{BepcaJrbHbrx npeuI43}IoHHbIX [pI45opoB,

KOTOpa{ rro3BoJr-rreT I4CCJIeAOBaTb KoMIIJIeKCHbIe cBoftcTBa MeTaJIJIOB V

noJIynpoBoAHHKOB B TBepAoM I4 )KLIAKOM COCTOTHI',I?I'



TpersnfJ IaBaI IocBf l I I IeHaTepMoA} lHaMLIqecKI , IMcsof icrsaN{o6texron

I4ccJIeAoB a*.'4fl,.Baxrroe MecTo 
" "'y,.,,uu.]IoJIy[po-B--o4F}IKoBbIx 

aHTLIM'H?IA'B }I

apceHr4AoB TaJIJILIfl n 4noitnlrx tot!""t"ufi' runa CttBu 3aHI4Maer I{ccJIeAoBaHr4e

r<oe$Quu[eHTa TepM}IqecKoro,plc,',npeHll{ 
II TeIIJIoeMKocTb, yI I'x KoppeJI'IILII4

MexAy3neKTpnq.,*" '"uTepMoALI"u*"".,n"\aucsofIcTBaMI4.|Ioerouy,Bflep.
Byro or{epeAb, neo6xoAur,ro "oi't""i 

Solee,[onHyro repMoAI4HaMI{qecKya

xapaKTepucrr4Ky srlrx coeAr4HeH ti nu ocHoBaHr{I. I'r3Mepe'r4t Te[JIoeMKocrI4 14

r<oeQQuul4eHTalurreftrroropac[Il4peilv.ifl.BIuEpoKoM}IHTepBaJIeTeMnepaTyp.
B qereeprofi rJraBe ,rp"uL4*"bl rexHoJloruqecKue flpolleccbr cl4Hre3a vr

B b I p a I q l I B a ] i { v r n M o H o I $ ) I 4 " l T l : " A s o f i H n x t " t o " " t " " f - G a A s 1 4 G a S b '
MonolcplrcraJrJrbr GaBv Bbrpaulr4Barr' B cKo'crpy"pouunt"ofi AsyKgonnofi rreql4'

reMrieparypu rr"""r nco"opoft cra6ntruzlrpoBarracu". i"r.onofi ro'{Hocrbro 4o *2oc'

Erila cKoHcrpylrpoBaHa AByx3o'Hafl rlerlb AJIfl 'I'IHT ega vrflofiyrreHl^fl KpucraJlnoB

Ga Bv.\r4r'I":'ffi 
3:ff iiffffi ##""F:"yl:*:Hfit-Hl4expoMo^rGaSb

vr GaAs B BLrAe KoHrIeHTp iui^ 
"p"*tttft 

yKa3blBaer Ha rroBbIIrIeHI'Ie

l'ai<pornepAocrr..C 
garn€noM, HaMHOfo npeBbrrrraer TOfo xe 3HarreHue o6pa3rroB

locJre xtrMl{qecKoft.o5pa6oTKI4' 
o4naxo' He fIoHf,TeH MexaHI',I3M BIII4flHI',Ifl 3TOfo

I43MEIIEHII'.
-BTeKcTeamope$epaTaAllccepTaul, luMecTaMI{BcTpellaloTctrrpaMMaTlI-

qecKI'Ie ou[a6xra LI o[gqarKr4' 
"ru rr..rr{rn}r{Aror IreHHo

Telr ne Me'ee, yKa3a'Hbre HeAocrarKLI He cHtDlcaror IreHHocrI^ ''o,'yqeH'blx

pe3yJIbTaTOB' nnn.na.r^rrHoM KoJII4qeCTBe [pI4MepOB, II IpoBeAeHa

Pa6ora 6uzupye"tcfl' Ha AocraTor{HoM Kor

Ha BbICOKOM' Hay{HOM ypoBHe'

3anlroqeHl{e'
CyarIIoaBTopesepary,AI,IccepTauI4rIllapunoeaA.fI.npeAcTaBJIfleTcoool4

3aKoHr{eHuyro pa6oTy' BbrrIoJIHeHHyro n'u 
"""onoM 

ypoBHe' oTBer{aroutYn BceM

rpe6onan""' ofloroxeHr,rs o rop"4n. ,rp"ryii.*";; yu.nnx creneuefi) BAK

npu flpe,"o."'._P.cny5',n,re TaaxuKI4cTaH' y'u.p*leuHlry IIocTaHoBJIeHI4eM

flpanuren".ruu 
- 
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lpeAbflBnfleMbrM K KaHAr.,rAarcKlrM Aficcepralrl4fM' a cotIcKaTeJIb 3acJIyx]IBaeT

lpr4cyxA e*vrfl.yqenoir cre[e'I4 KaHALIAaTa rexHLIr{ecKI{x HayK rro crIeIII4aJIbHocrI{
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