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Ocp1r11...11r1anbHoro onnoHeHTa 

Ha p,1r1ccepTaL\lr10HHY10 pa60TY 4aH KoHr KxaHH 

«HecTex1r10MeTplr1H lr1 n10Mlr1Hec1...1eHTHble CBOlllCTBa Kplr1CTannw-1eCKOro ceneH1r1p,a L\lr1HKa», 

npep,cTaeneHHOlll Ha COlr1CKaH1r1e y'"leHolil CTeneHi..1 KaHp,1r1p,aTa Xlr1Mlr1'-leCKlr1X HayK 

no cne1...11r1anbHOCT1r1 05.27.06 - TexHonornH 1r1 06opyp,oeaH1r1e p,nH npo1r13eop,cTea nony

npoeop,H1r1Koe, MaTep1r1anoe 1r1 np1r16opoe 3neKTpOHHolil TexH1r1K1r1. 

1. AKTyanbHOCTb AMCcepTa~MOHHOM pa6oTbl 

A1r1ccepTa1...11r1H 4aH KoHr KxaHH noceH~eHa cno>KHOlll npo6neMe 1r1ccnep,oeaH1r1H 

np1r1MeCHO-p,ecpeKTHOro COCTOHHlr1H MaTep1r1anoe Ha OCHOBe Kp1r1cTann1r1'"1eCKOro ceneHi..1-

p,a. AKTyanbHOCTb p,aHHOlll npo6neMbl o6ycnoeneHa w1r1poK1r1M np1r1MeHeH1r1eM ceneH1r1p,a 

L\lr1HKa B lr13P,enlr1HX 3neKTpOHlr1Klr1 lr1 cpOTOHlr1Klr1: p,eTeKTopoe peHTreHOBCKOro lr13ny'"leHlr1H, 

npo3pa'"IHblX OKOH p,nH MO~HblX na3epoe 6n1r1>KHero 1r1 cpep,Hero lllK p,1r1ana3oHax. Cno>K

HOCTb p,aHHOlll npo6neMbl 3aKnlO'"laeTCH B nOCTOHHHO lr13MeHHIO~elilcH Clr1TYa1...11r11r1 c np1r1-

MeCHOlll '"llr1CTOTOlll Kplr1CTann1r1'-leCKOro ceneH1r1p,a L\lr1HKa. 0nTlr1'-leCKlr1e lr1 reHepal,.\lr10HHble 

CBOlllCTBa Kplr1CTann1r1'-leCKOro L\lr1HKa cy~eCTBeHHO 3aBlr1CHT OT np1r1MeCHO-p,ecpeKTHOro 

COCTOHHlr1H MaTep1r1anOB. no3TOMY aKTyanbHOCTb lr1CCnep,oeaHlr11ii 0 np1r1MeCHO

p,ecpeKTHOrO COCTOHHlr11r1 Kplr1CTann1r1'"1eCKlr1X MaTep1r1anoe Ha OCHOBe ceneH1r1p,a L\lr1HKa B 

3aBlr1Clr1MOCTlr1 OT ycnoe1r11/i lr1X nony'"leHlr1H, COCTaBnHIO~lr1X OCHOBHYIO '"18CTb p,1r1ccepTa1...11r1-

-0HHOlll pa60Tbl, He Bbl3blBaeT COMHeHi..1111 lr1 nop,Teep>K,D,aeTCH TeM, '-!TO pa6oTa BblnOnHH

nacb np1r1 nop,p,ep>KKe rpaHTOM PH<l> 15-13-10028 « ll13y'"leH1r1e cpyHp,aMeHTanbHblX 3aKo

HOMepHocTelll cpopM1r1poeaH1r1H na3epHblX cpep, 1r1 ntoMlr1Hocpopoe cpep,Hero ll1K

p,1r1ana30Ha Ha ocHoee xanbKoreH1r1p,oe L\lr1HKa, nernpoeaHHblX d- 3neMeHTaM1r1». 

K MOMeHTY nocTaHOBKlr1 pa60Tbl cno>K1r1nacb c1r1TYa1...11r1H, Korp,a 6b1n1r1 nonY'"'eHbl Ma

Tep1r1anb1 c cyMMapHolil KOHL1eHTpa1...11r1elll np1r1Mecelll He npeeb1wato~elll 10-3 Mac.%. 

lllMeHHo TaKoi.1 Hlr13Klr1"1 ypoeeHb np1r1Mecelll no3eon1r1n aeTopy nonY'"'lr1Tb p,ocToeepHb1e 

p,aHHb1e o pacTeop1r1MOCT1r1 ceneHa e HecTex1r10MeTp1r1'"1eCKOM ceneH1r1p,e L\lr1HKa, cornaco

eaTb lr1X c p,aHHb1Mlr1 no cpOTOnlOMlr1Hec1...1eHTHblMlr1 xapaKTeplr1CTlr1KaM lr1 nOCTp01r1Tb 0606-

~eHHYIO KapT1r1HY 3HepreT!r1'-leCKlr1X ypoeHelil B 3anpe~eHHOlll 30He. 

2. Hay"IHa~ HOBM3Ha 

A1r1ccepTaHT enepeb1e npHMblM cp1r131r1Ko-x1r1M1r1'-lecK1r1M MeTop,oM 1r13y'"l1r1n pacTeop1r1-

MOCTb ceneHa e HecTex1r10MeTp1r1'-leCKOM ceneH1r1p,e L\lr1HKa co cTpyKTypolll ccpanep1r1Ta e 

ycnOBlr1HX MOHO- (Ss .. znsel(Se)V) lr1 61r1eap1r1aHTHOro (Ss-ZnSe V) paeHoeec1r11/i. no pe3ynbTa-
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TaM no11yYeHHblX ,QOCTOBepHblX ,QaHHblX 6bl11 paapa6oTaH op1.m.1Ha11bHblH MexaHlll3M ,Qe

cpeKT006paaosaHllls:I, KOTOpblH Y4111Tb1saeT npm-'ecc no11111KOH.QeHcaL1111111 accoL..1111111.posaHHblX 

BaKaHClllOHHblX ,QecpeKTOB np111 nOBblWeHllllll TeMnepaTYpbl Ill napL1111a11bHOro ,QaB11eHllls:I 

napa ce11eHa. YKaaaHHblH op111r111Ha11bHblH MexaHlll3M 6b111 npe.Qilo>KeH snepsb1e 111 noaso-

1111111 asTopy He T011bKO on111caTb 30HHYIO ,QlllarpaMMY ce11eH111,Qa l...llllHKa, HO Ill npo,QeMOH

CTplllpOBaTb 3cpcpeKTlllBHOCTb np111MeHeHllls:I ,QaHHOro MexaHlll3Ma ,Q11s:I on111caH11ls:I npoL1eC

COB ,QecpeKT006paaosaH111s:1 s .Qpyrnx xa11bKoreH111,Qax Ka.QMllls:I 111 l...llllHKa. 

npaKT1114eCKlllH 111 Hay4HblH lllHTepec npe.QcTas11s:110T peay11bTaTb1 no no11y4eH11110 p-n 

nepexo,Qa s HaHopaaMepHblX n11eH04HblX npenapaTax Ha ocHose ce11eH111,Qa l...llllHKa. 

BnepBble noKa3aHO, 4TO B03MO>KHO ynpaB11s:!Tb TlllnOM Ill KOHL1eHTpaL111leH CB060,QHblX HO

ClllTe11eH aaps:!,QOB B n11eH04HblX CTpyKrypax Ha OCHOBe ce11eH111,Qa l...llllHKa aa C4eT OTKilO

HeHllls:I lllX COCTasa OT CTeXlllOMeTpllllll. 

3. npaKTM"leCKa.H 3H8"1MMOCTb 

npaKTlll4eCKas:I 3Ha4111MOCTb Bbln011HeHHOH 4aH KoHr KxaHeM ,QlllCCepTal...llllOHHOH pa-

60Tbl 3aKill04alOTCs:I B no11y4eHllllll ,QaHHblX cnpaB04HOro xapaKTepa 0 paCTBOplllMOCTlll 

ce11eHa s HecTex1110MeTp1114ecKOM ce11eH111,Qe l...llllHKa co cTpyKTypoH ccpa11ep111Ta. Paapa6o

TaHHas:i MeTO.QlllKa onpe,Qe11eH111s:1 KOHL18HTpaL1111111 csepxcTex1110MeTp1114ecKoro ce11eHa s 

Kp111cTa11111114ecK111x npenapaTax ce11eH111,Qa l...llllHKa noaso1111111a nposecT111 aHa11111a HecTe

x1110MeTp1114ecKoro cocTasa Ha1116011ee 4111.CTblX MOHO- 111 no11111Kp111cTa11111114ecK111x npenapa

TOB ZnSe, 1113roTOB11eHHblX B pa3111114HblX opraH1113al...lllls:IX POCClllHCKOH Cl>e,Qepal...1111111 (111XBB 

PAH lllM. r.r . .QeBs:!TblX, Hll1111 «MaTep111a11ose,QeHllls:I» ). Ha OCHOBaHllllll npose,QeHHOro 

aHa11111aa Ill lllCC11e,QOBaHlllH cpoT011IOMlllHeCL1eHL1111111 6bl11111 ycTaHOB118Hbl aaKOHOMepHOCTlll 

06paaosaH111s:1 ,QecpeKTos HecTex1110MeTp111111 s aas111c111MocT111 OT cnoco6a no11y4eH111s:1 Kp111-

cTa11111114ecK111x npenapaTos ce11eH111,Qa l...llllHKa. 

4. AocToeepHOCTb M o6ocHoeaHHOCTb peaynbTaToe AMccepTa'-'MOHHOM pa6oTbl 

060CHOBaHHOCTb Ill ,QOCTOBepHOCTb peay11bTaTOB 06ecne4111saeTCs:I np111MeHeH111eM 

KOMn11eKca cospeMeHHblX saa111Mo,Qono11Hs:1101..1.1111x MeTO.QOB x111M1114ecKoro 111 CTPYKTYPHOro 

aHa11111aa, TaKlllX KaK Macc-cneKTpOMeTpllls:! c lllH.QYKTlllBHO CBs:l3aHHOH n11a3MOH (MC-111Cn), 

BTOp1114HO-lllOHHas:I Macc-cneKTpOMeTpllls:! (Bll1MC), CKaH111pyio1..1.1as:1 3118KTpOHHas:I MlllKpO

CKOnllls:I c peHTreHo-cp11yopecL1eHTHblM 30H,QOBblM aHa1111130M, nopOWKOBas:I peHTreHOB

CKas:I ,Q111cppaKT0MeTp111s:1, cneKTpa11bH0-1110M111HecL1eHTHblH aHa11111a. Bee MeTO.Qbl 6b111111 pe

a11111aosaHbl c 111cno11baosaH111eM 06opy.QoBaH111s:1 se.Qy1..1.1111x aapy6e>KHblX npo111aso,Q111Te11eH . 

.QocTOBepHOCTb no11y4eHHblX ,QaHHblX o6ecne4111BaeTCs:I CTaTlllCTlll48CKlllM 3Ha4111MblM Mac

ClllBOM no11y4eHHblX ,QaHHblX Ill lllX socnpo111aso,QlllMOCTblO. 

Peay11bTaTb1 ,Q111ccepTaL11110HHOH pa60Tb1 6b111111 ,Qo11o>t<eHb1 Ha se.Qy1..1.1111x HayYHblX 

Me>KAyHapO,QHblX KOHcpepeHL..lllls:IX B 0611aCTlll MaTep111a11ose,QeHllls:I Ill pocTa KplllCTa1111os: 

5th European Conference on Crystal Growth (ECCG5), E-MRS 2015 Spring Meeting, 
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Symposium K: Transport and photonics in group IV-based nanodevices, 1 ih Internation

al Conference on Crystal Growth and Epitaxy (ICCGE-17). 

KpoMe Toro, pe3y11bTaTb1, H3IlO>KeHHble B AHccepTal...IHH, 6b111H ony611HKOBaHbl B 

CileAYIOLltl'IX peL1eH3HpyeMblX >KypHa11ax: Journal of Crystal Growth, Crystal Research 

Technology, Thin Solid Films, KOTOpb1e BXOAflT B CHCTeMbl Lll'ITHpoBaHHfl Web of 

Science, H Scopus. 

5. 06~asw xapaKTepMCTMKa pa6oTbl 

)J.HccepTal...IHfl 4aH KoHr KxaHs:i cocTOHT H3 BBeAeHHfl, ns:iTH maB H 3aKillO'-leHHfl, 

06Lltl'IM 06beMOM 117 CTpaHHL..1, BKillO'-lafl 49 pl'ICYHKOB, 19 Ta6Ill'ILI l'I 6H6Ill'IOrpacpl'llO, 

COAep>Kall.tylO 122 Hal'IMeHOBaHl'IR 

Bo BBeAeHHH AHccepTaHT 06ocHOBb1BaeT aKTYailbHOCTb pa60Tb1, ee Hay1.1Ho~ Ho

BH3He l'I npaKTl'l'-leCKO~ 3Ha'-ll'IMOCTl'I, AOCTOBepHOCTl'I l'I o60CHOBaHHOCTl'I npHBOAl'IMblX 

pe3yilbTaTOB. TaK>Ke BO BBeAeHl'll'I l'l3IlO>KeHbl L1eill'1 pa60Tbl, onHCaHbl o6beKTbl M MeTo

Abl HccneAOBaHMfl. npHBOAMTcs:i IlM'-IHbl~ BKilaA aeTopa, AaHHb1e no anpo6aL1HH pa60Tb1, 

a TaK >Ke COOTBeTCTB"1e COAep>KaH"1fl pa60Tbl nacnopTy cneL1"1ailbHOCT"1. 

B nepBOM rnaee np"1BOAl'ITCfl o63op Il"1Teparypbl, B KOTOpOM aeTop On"1CblBaeT 

npo611eMbl HeCTex1.10MeTp"1l'I B Kp"1CTaI1Il"1'-leCKOM ce11eHMAe l...ll'IHKa, MeTOAbl nOilYl.leH"1fl 

M xapaKTepHCT"1Kl'I MOHOKp"1CTaI1IlOB ZnSe, a TaK>Ke 3aKOHOMepHOCT"1 IllOM"1HeCL1eHL1MM B 

3aB"1C"1MOCTH OT yc110B1.1~ C"1HTe3a Kp1.1cTa11111.11.1ecKMX npenapaToB ZnSe. ComacHo aHa

IlM3Y Il"1TepaTypHblX AaHHblX K MOMeHTY Ha1.1a11a Al'ICCepTal...1"10HHO~ pa60Tbl B Il"1Tepary

pe OTCYTCTBOBaI1"1 AOCTOBepHble CBeAeH"1fl 0 paCTBOp"1MOCT"1 ce11eHa B ce11eHHAe l...IMH

Ka. 

ll1cc11eAOBaHl'lfl no IllOMl'IHeCL1eHL1l'll'I ce11eHHAa l...IMHKa, onHCaHHble B Ill'ITeparype, B 

_OCHOBHOM CBfl3aHbl c 11erHpOBaHHblMl'I Kpl'ICTa1111aMM ce11eHHAa l...ll'IHKa. ll1cc11eAOBaHMfl 

no Bill'lflH"1IO OTKilOHeHl'I~ OT CTeX"10MeTpl'll'I Ha QlOTOillOM"1HeCL1eHL1"1IO Kpl'ICTaililOB HOCflT 

Ka'-leCTBeHHbl~ Hee KOill'l'-leCTBeHHbl~ xapaKTep. 

Ha ocHoeaHMM Bbmo11HeHHOro o63opa IlHTeparypHblX AaHHblX aBTop npHwe11 K 3a

KOHOMepHoMy BblBOAY 06 aKTyailbHOCT"1 pa3pa60TK"1 MeTOAa onpeAeileHl'lfl OT CTeXMO

MeTpl'll'I B ce11eH"1Ae L..1"1HKa, onpeAeileHHe B3a"1MOCBfl3"1 Me>KAy HeCTeX"10MeTpMe~ M 

IllOMl'IHeCL1eHTHblM"1 CBO~CTBaMl.1 Kpl'ICTa11111.11.1ecKHX npenapaTOB ce11eH"1Aa L.ll'IHKa B CBfl-

3"1 c nepcneKTHBO~ 1.1x 1.1cnOilb30BaHHfl Ailfl MOLltHblX 11a3epoe 611H>KHero 1.1 cpeAHero 111K 

A"1ana3oHa. 

BTopasw rnaea ces:i3aHbl c pa3pa6oTKO~ MeTOAa onpeAeileHHfl ceepxcTexM0MeTpM-

1.1ecKoro ce11eHa B HeCTeX"10MeTpl'l'-leCKOM ce11eHHAe L.1"1HKa. np1.1BOAl'ITCfl xapaKTepMCTM

Ka MaTepMailOB l'I peaKTHBOB, l'ICnOilb3yeMblX B pa6oTe. )J.eTailbHbl~ aHaill'l3 npMMeCHOro 

M cpa30BOro COCTaea KPMCTailill'l'-leCKOro ce11eHHAa L.ll'IHKa OT pa3Ill'l'-IHblX npOH3BOAMTe

Ile~ noKa3ail, '-!TO HaL116011ee AOCTynHbl~ BblCOKO'-ll'ICTbl~ no npHMeCflM npenapaT OT 

«3JlMA» (r. 3eileHorpaA), HeCMOTpfl Ha 3aflBileHHYIO KBaill'IQll'IKaL.ll'llO OC.'-1., COAep>Kail 

Bcero Ill'IWb OKOilO 95 Mac.% cpa3bl OCHOBHOro Bell.teCTBa . .QonOilHl'ITeilbHafl O'-ll'ICTKa Ba-
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KYYMHoi:1 All1CT1..uuu:11...1111ei:1 no3eo1111111a aeTopy n011Y4111Tb OAHOQJa3Hbl'1 npenapaT c 4111CTO

T0'1 99,99920 Mac.% no AaHHblM MC-L-1Cn 111 99,99971 Mac.% no AaHHblM BL-1MC. 

B AaHHoi:1 maee AeTallbHO on111caHbl MeTOA111Kll1 c111HTe3a HecTex1110MeTp1114ecK111x 

npenapaToe, MeTOA111Kll1 onpeAe11eH111.s:1 KOH4eHTpa4111'1 np111Mecei:1 Ha ypoeHe 10-9-10-11 

Mac.% MeTOAaM111 MC-L-1Cn 111 BL-1MC, MeTOA111Kll1 1113MepeH111.s:1 cneKTpoe nponycKaH111.s:1 111 

QJOTOlllOMll1Hec1...1eH4111111. 

B AaHHOi:1 maee on111caHa pa3pa6oTKa MeTOA111Kll1 onpeAe11eH111.s:1 11136blT04HOro 

(ceepxcTex1110MeTp1114ecKoro) ce11eHa 1113 HecTex1110MeTp1114ecKoro ce11eH111Aa MeTOAOM 

«1113e11e'-!eH111.s:1». ,Q111ccepTaHTOM 6b111111 onpeAe11eHb1 pe>1<111Mb1 «1113B11e4eH111.s:1» 11136blT04Horo 

ce11eHa, 06ecne4111eat0ll.1111e onpeAe11eH111e KOH4eHTpa1...1111111 ceepxcTex1110MeTp1114ecKoro ce-

11eHa c npeAellOM onpeAe11eHll1.s:I 10-7 M011b 11136. Se/ M011b ZnSe. 

B TpeTbeM rnaee npeACTae11eHbl pe3y11bTaTbl 111cc11eAOBaH111.s:1 pacTeop111MocT111 Se e 

Kp111cTa11111114ecKoM ZnSe e 111HTepea11e TeMnepaTyp 850-1173 K e yc11oe1;1.s:1x MOHO- 1;1 61;1-

eap111aHTHblX paeHoeec111'1. ,Q1;1ccepTaHT enepeb1e onpeAe111;1111;1 no110>1<eH1;1e rpaH"11...1bl 06-

11acT1;1 roMoreHHOCTll1 co CTOpOHbl "136blTKa ce11eHa "1 noKa3a11, '-!TO 11111H"1.s:I C011"1Ayca HO

Cll1T peTporpaAHb1'1 xapaKTep. Bnepeb1e 6b1111;1 no11Y4eHbl AaHHble o paeHoeecHoi:1 pac

Teop111MOCT"1 Se B ZnSe B yc11oe1;1.s:1x 61;1eap111aHTHoro paeHoeec1;1.s:1 Ss-znse V np1;1 963 K, 

1078 K, 1173 K. ,Q11.s:1 on1;1caH111.s:1 no11y'-leHHblX AaHHblX e paMKax KBa3"1Xt.1M"14ecKoi:1 TeopM111 

Ae¢eKToo6pa30BaHll1.s:I aBTOP npeAllO>Kt.111 op111r111HallbHYIO MOAellb, no KOTOpoi:1 npl1 pac

TBOpeHt.1"1 ce11eHa B ce11eH111Ae 1...1"1HKa o6pa3ylOTC.s:I 311eKTpOHei:1Tpa11bHble Ae¢eKTbl. 3Tt.1 

Ae¢eKTbl npeACTae11.s:it0T co6oi:1 acco41;11;1poeaHHb1e eaKaHc1111;1 (KI1acTepb1) e noApeweTKe 

l...1111HKa. ComacHo npeA110>1<eHHOi:1 MOAe111;1 cTeneHb acco41;1a41;1111 eaKaHc111'1 pacTeT npM 

noeb1weH1;1111 TeMnepaTypbl 111 pocTe nap41;1a11bHoro Aae11eH111.s:1 napa ce11eHa. 

AHa111;13 cneKTpoe ¢0To11t0M"1Hec4eH41111;1 Kp111cTa11111114ecK111x npenapaToe ZnSe, KaK 

HOMll1Ha11bHO 4111CTblX, TaK l1 COAep>Kall.\111X np111Mec1;1 B KOHL1eHTpa41;1.s:1x, conocTaBMMblX c 

KOHL1eHTpa41;1.s:1M1;1 ceepxcTex1110MeTp1;14ecK111x KOMnoHeHTOB, noKa3a11, 4TO pa3pa6oTaHHa.s:i 

MOAellb Ae¢eKT006pa3oeaH111.s:1 no3eo11.s:1eT aAeKeaTHO on1;1caTb no11y'-leHHb1e AaHHble. 

06o6ll.1111B no11y'-leHHb1e AaHHble no HecTex1;10MeTp1;11;1 111 ¢0To1110M"1Hec1...1eH41;11;1, AMCcep

TaHT npeAJ10>1<11111 Hoeyt0 cxeMy 3HepreTt.14ecK111x ypoeHei:1 co6cTeeHHblX T04e4HblX Ae

¢eKToe Ha 30HH0'1 At.1arpaMMe ce11eHll1Aa 1...1"1HKa, KOTOpa.s:i, HeCOMHeHHO, 6yAeT BOCTpe-

6oeaHa np111 pa3pa60TKe TeXH0110rt.1'1 pa3111114HblX MaTep111a11oe Ha OCHOBe ZnSe. 

6011bWOe npaKTt.14eCKOe 3Ha4eHt.1e t.1MelOT pe3y11bTaTbl "1CC11eAOBaHl1'1 npt.1MeCHOro, 

HeCTeX"10MeTpll14eCKOro COCTaBa "1 lllOMt.1Hec4eHTHblX ceoi:1CTB Kpll1CTa11111114eCKll1X npena

paTOB ce11eHll1Aa 1...1"1HKa, 1113roTOB11eHHblX B Hay4H0-111CC11eAOBaTe11bCKll1X opraHt.13al...ll1.s:IX 

Pocc1;1'1cK0'1 ¢eAepa1...1111111. BonpeKt.1 c110>1<111eweMyc.s:1 MHeHt.1!0 o B03MO>KHOCTll1 no11Y4eHM.s:I 

ce11eH"1Aa 1...1111HKa c 4111CTOT0'1 6N 111 7N cpaBHt.1Te11bHbl'1 aHallt.13 noKa3a11, 4TO c Y4eTOM 

coepeMeHHblX BblCOK04YBCTBll1Te11bHblX MeTOAOB aHa1111130B (BTOpll14H0-1110HH0'1 Macc

cneKTpOMeTpll1111 111 Macc-cneKTPOMeTpt.1"1 c "1HAYKT"1BHO CB.s:l3aHH0'1 n11a3M0'1) npeAellbHa.s:I 

4111CTOTa "1CC11eAOBaHHblX Kpt.1CTa11111114eCK"1X npenapaTOB ZnSe COCTae1;111a 99,9981 
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Mac.% no 72 np111MeCflM. TaK111e npenapaTbl 6b111111 nony4eHbl MeTOAOM CVD B lllHCTlllTY

Te XlllMllllll BblCOK04111CTblX Bell..leCTB lllM. r. r . .QeBf!TblX PAH. 

4eTeepTaJI rnaea nOCBflll..leHa lllCCileAOBaHllllO B03MO>KHOCTlll C03AaHl/lfl npo3pa4-

HblX TOHKOnileH04HblX TpaH3111CTOpOB Ha OCHOBe HeCTeXlllOMeTplll4eCKOro ceneHlllAa 4111H

Ka. 611ar0Aapfl pa3pa60TaHHolll MeTOAlllKe AlllCcepTaHT snepsb1e onpeAe1111111 HecTex1110-

MeTp1114ecK111lll COCTaB HaHopa3MepHblX nneHOK ce11eH111Aa 4111HKa, oca>K,qaeMblX MeTOAOM 

BaKYYMHoro TepM1114eCKoro 111cnapeH111fl Ha «XOilOAHYIO» nOAilO>Key. KoMn11eKCHb111! aHa111113 

HaHopa3MepHblX nneHOK Ha ocHose ce11eH111Aa 4111HKa MeTOAaM111 C3M, MC-lllCn, onT111-

4ecKolll cneKTpocKon111111, acpcpeKTa Xo1111a no3001111111 AlllCcepTaHTY onpeAeillllTb yc1100111fl 

nony4eHlllfl OAHOcpa3HblX nneHOK c KOHTpo11111pyeMblM OTKilOHeHllleM COCTaBa OT CTex1110-

MeTp111111. 

no11y41110 HaHopa3MepHylO nneHey n-T111na npoBOAlllMOCTlll 3a C4eT csepxcTex1110MeT

p1114ecKoro 4111HKa, A!lfl cpopM111posaH111fl n11eHK111 p-T111na asTop Hanb11111111 nneHKY TBepAoro 

pacTsopa ZnSeo,gTeo,1. 3a C4eT csepxcTex1110MeTp1114ecKoro Te1111ypa TaKafl n11eHKa 

06ecne41110a11a p-T111n npoBOAlllMOCTlll. noc11eA0BaTe11bHO Hanb1111110 n11eHK111 n-T111na 111 p
T111na, AlllCcepTaHT 1113roT0011111 npo3pa4HYIO TOHKon11eH04HYIO CTPYKTYPY, KOTopafl 0611a

Aa11a AlllOAHOlll BOilbT-aMnepHolll xapaKTep111cT111Kolll. 

TaK111M o6pa3oM, AlllCcepTaHT snepsb1e noKa3a11 nepcneKTlllBHOCTb pa3pa60TK111 npo-

3pa4HblX TpaH3111CTopHblX MaTp1114 Ha ocHose HaHopa3MepHblX TOHKon11eH04HblX CTPYKTYP 

HeCTeXlllOMeTp1114eCKOro ceneHlllAa 4111HKa Ill ero TBepAblX paCTBOpOB Ha HenOAOrpesae

MblX nOAilO>KKax, KOTOpble MOryT 6b1Tb 1113roTOBileHbl KaK 1113 HeopraHlll4eCKlllX ( CTeKila) TaK 

Ill opraHlll4eCKlllX MaTep111a110B, lllCnOilb3yeMblX B r1116KlllX opraHlll4eCKlllX CBeTOlll3IlY4alOLl..llllX 

AlllOAHblX CTPYKTYpax. 

B nJITOM rnaee AlllCcepTa4111111 AaeTcfl 0606L1..1eH111e pe3y11bTaTOB AecpeKT006pa30-

BaH111fl a HecTex1110MeTp1114ecK111x cpa3ax coeA111HeH111lll A11 Bv1 co CTPYKTYPOlll ccpa11ep111Ta. C 

noMOLl..lblO MOAem1 AecpeKT006pa300aH111fl, pa3pa60TaHHOlll B mase 3, asTop npeA!lo>1<11111 

A!lfl on111caHlllfl paCTBOplllMOCTlll xailbKOreHa B HeCTeXlllOMeTp1114eCKlllX cpa3aX COeAl/IHeHl/llll 

A11 Bv1 co CTPYKTypolll ccpa11ep111Ta 0606L1..1eHHYt0 MOAeilb AecpeKT006pa300aH111fl, no KOTO

polll npeo611aAat0L1..1111M111 AecpeKTaM111 np111 pacTsopeH111111 xa11bKoreHa B aHa111113111pyeMblX 

cpa3ax flBilfllOTCfl BaKaHClllOHHble AecpeKTbl B nOApeweTKe MeTa1111a. np111 3TOM comacHO 

npoBeAeHHOMY aHa111113y nepeXOA OT lllOHlll3111pOBaHHblX BaKaHClllOHHblX AecpeKTOB (s

ZnTe 111 s-CdTe) K a11eKTpoHell!Tpa11bHblM acco4111111posaHHblM AecpeKTaM npo111cxoA111T c 

yMeHbWeHllleM 3HTailbnllllll peaK4111111 o6pa30BaHlllfl acco4111111posaHHblX AecpeKTOB OT 3H

AOTepM1114eCKOlll K 3K30TepM1114eCKOlll peaK4111111. 

6. OcHOBHble 3aMe'laHMJI no pa6oTe 

1. B pa3Aene 1.2 11111TepaTypHoro o63opa np111 aHa111113e pa60Tb1 [30 Okada H., Ka

wanaka T. Study on the ZnSe phase diagram by differential thermal analysis// J. Cryst. 

Growth. 1996. V. 165. P. 31-36] (cTp. 14) AlllCcepTaHT n111weT, 4TO «Cocmaabt Hecme

xuoMempul/ecKux c/Ja3 a pauoHe nepexooa He onpeoeneHbt». 3To He cosceM TaK, no-
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CKOilbKY e 6011ee no3,D,HeM Hccne,o,oeaHHH (lshiki M.M. Metals (in Japan) 1997, v.67, 

p.1060), BblnOilHeHHOM B TOVI >Ke na6opaTOpl1l1 npl1 aHaI1l13e nOI1l1MOpcpHoro nepexo,o,a 

«BIOPl...ll1T-ccpanepl1T» B ceneHH,D,e l...ll1HKa aBTOpbl onpe,o,eI1l1Ill1 rpaHHLIY 0611aCTl1 roMO

reHHOCTl1 co CTOpOHbl l136blTKa KaK l...ll1HKa, TaK l1 ceneHa. 

2. Ha pHc.3.11 l1 3.12 npHeo,o,s:iTcs:i ,o,aHHble 06 a6co1110THb1Vi HHTeHCHBHOCTs:ix cneKTpoe 

cpoT01110MHHec1...1eHL1Hl1 pa3Ill14HblX y4acTKOB KpHcTanna ZnSe, Bb1paL1.1eHHoro l13 pac

nnaea no,o, ,o,aeneHHeM PAr=100 aTM. 1113eecTHO, 4TO ,D,Ilfl cpaeHeHHs:i a6co1110THblX 3Ha-

4eHHVI l1HTeHCl1BHOCTelti QJOTOI1IOMl1Hec1...1eH1...1l1l1 npe,D,bs:IBils:llOTCs:I oco6ble Tpe6oBaHMs:I, 

KaK K no,o,roTOBKe 06pa31...1oe, TaK l1 K ycnoeHs:iM cbeMKH. B TeKcTe ,D,HccepTal...IMH ,o,aHHble 

onHcaHHs:i OTCYTCTBYIOT. 

3. npl1 aHaI1l13e 30 pacnpep,eneHHfl npHMecelti B Kpl1CTa1111e ZnSe, BblpaL1.1eHHOro 1.13 

pacnnaea no,o, ,o,aeneHHeM PAr=100 aTM (pHc. 3.8) ,D,HccepTaHT o6cy>K,D,aeT pa3Ill14l1fl B 

pacnpep,eneHl1l1 «IlerKHX» (no aTOMHOVi Macce) l1 «Ts:l>KeilblX» npHMecelti. npl1 aHaI1M3e 

pacnpe,o,eneHHs:i npHMeceiti no ,D,IlHHe pacTyL1.1ero KPHCTanna >KenaTeilbHO 3HaTb nocTo

flHHOVI Ill1 6b111a CKOpOCTb pocTa (He CKOpOCTb BblTs:lrHBaHHs:I) Kpl1CTa1111a, l1 KaKHe BeI1M-

4l1Hbl paBHOBeCHblX K03QJQJl11...1l1eHTOB pacnpe,o,eneHHs:I ,D,Ils:I ,D,aHHblX npHMeceiti l13BeCTHbl 

l13 m1TepaTypb1. 

4. B TeKCTe ,D,l1CCepTal...ll1l1 BCTpe4alOTCs:I one4aTKl1, B 4aCTHOCTl1, Ha CTp. 93 Ha3BaHHe 

Ta6Ill11...1bl 5.1. He COBCeM COOTBeTCTByeT co,o,ep>KaHHIO Ta6Ill11...1bl. 

YKa3aHHble 3aMe4aHHs:i He CHH>KalOT 06L1.1elti nono>KHTeilbHOVI 01...1eHKl1 pa6oTbl. 

7. 3a1<.mo'leHMe 

PaccMoTpeHHas:i ,o,HccepTal...IHOHHas:i pa6oTa 0611a,o,aeT aKTYailbHOCTblO, a npe,o,

cTaeneHHble B Helti pe3yI1bTaTbl ,D,OCTOBepHbl l1 0611a,o,a10T Hay4HOVI HOBl13HOVI. Pe3yI1bTa

.Tbl pa60Tbl 6b1Ill1 ,D,OilO>KeHbl Ha TeMaTl14eCKl1X Me>K,D,yHapO,D,HblX l1 OTe4eCTBeHHblX KOH

cpepeHl...ll1s:IX, l1 ony6Ill1KOBaHbl B Be,D,yll.IHX HaY4HblX pe1...1eH3l1pyeMblX >KypHanax. 4l1CI10 

ny611HKaL1l1Vi aBTOpa COOTBeTCTByeT Kpl1Tepl1s:IM n. 13 pa3,o,e11a II nono>KeHHs:I. ABTOpe

cpepaT l1 ony6nl1KOBaHHble pa60Tbl B nOilHOVI Mepe OTpa>KalOT co,o,ep>KaHHe ,D,l1CCepTa

l...ll10HHOVI pa60Tbl. 

.QHccepTal...IHOHHas:i pa6oTa 4aH KoHr KxaHs:i «HecTexHoMeTpHs:i l11110MHHec1...1eHTHb1e 

CBOVICTBa Kpl1CTaI1Ill14eCKOro ceneHH,D,a l...ll1HKa» no COOTBeTCTByeT nacnopTy cne1...1HaI1b

HOCTl1 05.27.06 - «TeXHOI10rl1s:I l1 o6opy,o,oeaHHe ,D,Ils:I npOl13BO,D,CTBa nonynpOBO,D,Hl1KOB, 

MaTepHailOB l1 npl16opoe 3IleKTPOHHOVi TeXHl1Kl1», B 4aCTHOCTl1 3KCnepl1MeHTaI1bHO 

ycTaHOBileHbl 3aKOHOMepHOCTl1 ,o,ecpeKToo6pa30BaHl1s:I npl1 pacTBOpeHl1l1 ceepxcTeXl10-

MeTpl14eCKOro Se e KpHcTa1111H4eCKOM ZnSe l1 noKa3aHa B3aHMoces:i3b Me>K,D,y KOHL1eH

Tpa1...1Hs:iMH co6CTBeHHblX l1 npHMeCHblX T04e4HblX ,o,ecpeKTOB, QJOTOI1IOMl1Hec1...1eH1...1Helti 

KpHcTannoe ZnSe, Bb1paL1.1HBaeMb1x pa3nl14Hb1Ml1 MeTo,o,aMH (o.Hc.1 ); pa3pa6oTaHa Me

TO,D,HKa nony4eHl1s:I O,D,Hocpa3HblX TOHKHX (90 ,D,O 230 HM) nneHOK HenernpoeaHHOro ZnSe 

c KOHTPOilHpyeMOVI HeCTeXHOMeTpHelti (o.Hc.4); pa3pa6oTaHa MeTO,D,HKa onpe,o,eneHHs:I 

6 



• 

OTKnOHeHL-1111 OT CTeXLi10MeTpLi14eCKOro COCTaea B KpLi1CTaJ1I1Li14eCKLi1X Li1 TOHKOnneH04HblX 

npenapaTax ceneHLi1Aa L.1Li1HKa (o.Li1c.5). 

,QL11ccepTaL1Li10HHas:i pa6oTa LlaH KoHr KxaHs:i «HecTexLi1oMeTpLi1s:i Li1 I110MLi1HecL1eHTHb1e 

CBOlllCTBa KpLi1CTaJ1J1Li14eCKOro ceneHLi1Aa L.1Li1HKa» , npeACTaeneHHas:i Ha COLi1CKaHLi1e y4eHolll 

CTeneHLi1 KaHALi1AaTa XLi1MLi14eCKLi1X HayK no cneL1Li1aJ1bHOCTLi1 05.27 .06 - TeXHOilOrns:i Li1 o6o

PYAOBaHLi1e AI1s:i npoLi13BOACTea nonynpoBOAHLi1KOB, MaTepL11anoe Li1 npLi16opoe :meKTpoH

Holll TeXHLi1KLi1 , npeACTaens:ieT co6olll 3aKOH4eHHYIO Hay4HO-KBaJ1Li1QJLi1Kal.ILi10HHYIO pa60TY, B 

KOTOpolll Ha OCHOBaHLi1Li1 3KCnepLi1MeHTaJ1bHblX Li1CCI1eAOBaHLi1111 pa3pa6oTaH Hay4HO

o6ocHOBaHHbllll MexaHLi13M ¢opMLi1poeaHLi1S1 co6CTBeHHblX T04e4HblX Ae¢eKTOB B HeCTe

XLi10MeTpLi14eCKOM ceneHLi1Ae L.1Li1HKa Li1 paCCMOTpeHa Li1X B3aLi1MOCBS13b c IllOMLi1HeCL1eHTHbl

MLi1 xapaKTepLi1CTLi1KaMLi1 KpLi1CTaI1I1Li14eCKLi1X npenapaTOB Ha ero OCHOBe. C4Li1Tal0, 4TO no 

aKryaJ1bHOCTLi1 , Hay4HOlll HOBLi13He Li1 npaKTLi14eCKOlll 3Ha4Li1MOCTLi1 , a TalOKe c y4eTOM I1Li14HO

ro BKnaAa aBTOpa ALi1CCepTaL1Li10HHas:i pa6oTa B nonHolll Mepe COOTBeTCTByeT Tpe6oea

HLi1S1M nyHKTa 9 nonO>KeHLi1S1 0 npLi1CY>KAeHLi1Li1 y4eHblX CTeneHelll , YTBep>KAeHHOro nocTa

HOBI1eHLi1eM n paBLi1TeI1bCTBa PoccLi1111CKOlll ¢>eAepaL1Li1Li1 OT 24.09.13 r. N2 842, BAK Pct>), a 

TaK>Ke nacnopTy cneL1L11aI1bHOCTLi1 Hay4HblX pa6oTHLi1KOB 05.27.06 - TexHonorns:i Li1 o6opy

AOBaHLi1e AI1S1 npoLi13BOACTea nonynpoBOAHLi1KOB, MaTepL11anoe Li1 npLi16opoe aneKTpOHHolll 

TeXHLi1KLi1 . AeTop ALi1CcepTaL1Li10HHolll pa6oTbl «HecTexLi1oMeTpLi1s:i Li1 I110MLi1HeCL1eHTHb1e 

ceolllcTea KpLi1cTannL11L1ecKoro ceneHLi1Aa L.1Li1HKa» - LlaH KoHr KxaHb - 3acny>KL11eaeT npLi1-

cy>KAeHLi1s:i y4eHolll CTeneHLi1 KaHALi1AaTa XLi1MLi14eCKLi1X HayK no cneL1Li1aI1bHOCTLi1 05.27.06 -

TexHonorLi1s:i Li1 o6opyAOBaHLi1e AI1s:i npoLi13BOACTBa nonynpoBOAHLi1KOB, MaTepLi1anoe Li1 

npLi16opoe 3JleKTPOHHOlll TeXHLi1KLi1. 
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