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rrpH Pocc11H.cKOM XHMHKO-TeXHOJTOrH4eCKOi\t ymrnepcHTeTe 

HM. ,D,.11. Mett.LJ.eJTeesa 

OT3blB 

Oqrnu;11ru1hHOro onnOHCHTa 

Ha .LJ.HccepTau;110HHYJO pa6oTy lfaH KoHr Kxam1 «HecTex110MeTpIDI 11 JTJOMHHecu;eHTHhie 

CBOHCTBa KpHCTaJTJUPieCKOro ceJTeHH)J,a LI;l1HKa», rrpe)J,CTaBJieHHOH Ha COHCKaHHe yqeHOH 

CTeneHH KaH)J,11.LJ.aTa XHMWieCKMX HayK no crreu;HaJTbHOCTH 05.27.06 - TeXHOJTOrm1 H 060-

PY.LJ.OBaHHe .LJ.JI» rrpoH3BO.LJ.CTJJa 110Jiynposo.nHHKOB, MaTep11anos 11 rrp116opos 3JTeKTpOHHOi1 

TeXHHK.11. 

1. AKTyaJibHOCTb TeMbl ~uccepTau.uu 

,D,ttccepTau;H» qaH KoHr KxaH» nocB»IUeHa aKTYaJThHOH npo6JTeMe -11ccne.uosaH11JO 

npHMeCHO-.uecpeKTHOro COCTO»mrn MaTepHaJTOB Ha OCHOBe BbICOK04HCTOro KpHCTaJTJTH4e

CKOro ceJTeHHJJ,a LI;HHKa B 3aBHCHMOCTH OT ycJIOBHH HX IIOJiyqeHIDI. CeneHH.U LI;HHKa Haxo

)J,HT rrrnpoKoe rrp11MeHem1e B H3JJ,eJJH»X 3JTeKTPOHHKH 11 cpoTOHHKH. OH HCIIOJih3yeTC» .UJT» 

co3.uatt11» pettTreHOBCKHX .LJ.eTeKTopos 11 rrp03pa4HhIX OKOH .UJT» MOIUHhIX Jia3epos HK 

.u11arra30Ha. MoHoKpHCTaJTJihI ceJieHHJJ.a UHHKa, ner11posaHHhie d-3JJeMeHTaMH .ueMOHCT

pttpyIOT rrepcneKTHBHhie Jia3epHbie xapaKTepHCTHKM B 6nm1rneM H cpe.utteM 11K .u11ana30-

Hax. HecMOTP» Ha 6onee qeM 50 JieTHJOJO HCTOpHIO HCCJie,UOBaHHH ceJieHH,Ua LI;HHKa, e.u11-

HOro MHeHH» 0 B3aHMOCB5l3H Me)l(JJ.Y THnOM, KOHU,eHTPau;11eH: co6CTBeHHhIX T04e4HbIX .ue

cpeKTOB (CT,D,) H TepMO.UHHaMH4eCKMMH rrapaMeTpaMH CHHTe3a KpHCTaJTJIH4eCKOro cene

HH.Ua LI;HHKa K HaCTO»IUeMy MOMeHTY HeT. 

IIonyqettHhie asTopoM JJ,aHHhie no pacTBOpHMOCTH cenetta B ttecTeXHOM~H4eCKOM 

BbICOK04HCTOM ceJieHH.Ue UHHKa H cornacosaHHe HX c cpOTOJIJOMHHecu;eHTHbIMH xapaKTe

pHCTHKaMH II03BOJIHJIH JlOCTPOHTb o6o6meHH)'JO KapTHHY 3HepreTH4eCKMX ypoBHeH: B 3a

npemeHHOH 30He BbICOK04HCTOro ceJieHH.Ua LI;HHKa, KOTOpa» MO)l(eT 6hITb HCIIOJib30BaHa 

)J,JT5[ BbJ6opa napaMeTPOB CHHTe3a BbICOK04HCTOro ceJieHH,Ua LI;HHKa c 3a,n:aHHbIMH CBOHCT

BaMH. 

AKTyaJThHOCTb HCCJieJJ,OBaHHH np11MeCHo-.uecpeKTHOro COCTO»Hllil BbICOK04HCTOro 

KpHCTaJTJIH4eCKOro ceJieHH.Ua LI;HHKa B 3aBHCHMOCTH OT ycJIOBHH CHHTe3a, COCTaBJI»JOIUHX 

OCHOBHYJO qacTb )J,HCCepTaUHOHHOH pa60ThI, He Bhl3bIBaeT COMHeHHH H IIO.LJ.TBep)l(JJ,aeTC» 

TeM, YTO pa6oTa BhIIIOJIH»nach rrp11 IIOJJ.JJ.ep)l(Ke rpaHTOM PH<l> 15-13-10028 «113y4ett11e 

cpyH.UaMeHTaJTbHbIX 3aKOHOMepHOCTeH: cpopMHpOBaHIDI Jia3epHbIX cpe.LJ. H JIJOMHHOcpopoB 
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cpe.n:Hero 11K-.n:ttaIIa30Ha Ha OCHOBe XaJibKOreHH,[(OB UHHKa, JierttposaHHbIX d- 3JieMeHTa

MH». 

2. HayquaH uosu1ua ~uccepTau:uouuoii pa6oThl 

Hayquyio HOBH1HY ,LJ,HCCepTammHHOH pa60Tbl MO)l(HO oxapaKTepH30BaTb TeM, qTo 

srrepBbie rrp51MbIM cpH3HKO-XHMJilqecKHM MeTO,LJ,OM 1nyqeHa paCTBOpHMOCTb ceJieHa B He

CTeXHOMeTPttqecKOM cene1-rn.ue l~HHKa co CTPYKTypoil ccpa.riepttTa B ycJIOBl151X MOHO

H 6ttsapttaHTHOro paBHOBecttil Ji[ rrpe,[(JIO)J(eH opttrHHaJibHbIH Mexaml3M ,LJ,ecpeKT006pa30-

BaHH51, yqHTbIBaJOrn:HH: IIOCJie,[(OBaTeJibHYIO TpaHccpopMaUHIO 0,[(HHX accouHHpOBaHHbIX 

saKaHCHOHHbIX ,ll.ecpeKTOB B .upyrtte. YKa3aHHbIH MexaHtt3M rro3BOJIHJI asTopy .uaTb rrpas

.uorro.uo6Hoe OIIHCaHHe 30HHOH ,[(HarpaMMbl cenem1.ua UHHKa H CB513aTb ee c I13MepeHHbIMH 

JllOMHHecueHTHbIMH xapaKTepHCTHKaMH KpHCTaJIJmqecKoro rrperrapaTa, BrrepBbie IIOKa3aB 

B3aHMOCB513b OT,[(eJibHbIX IIOJIOC JllOMHHecueHuHH c HeCTeXHOMeTptteil KpHCTaJIJIJfqecKoro 

s-ZnSe. 

HecoMHeHHbIH uayqnLiii HHTepec rrpe.ucTaBJIHeT srrepBbie rrpo.n:eMOHCTpttposaH

Ha51 B03MO)l(HOCTb rronyqeHH51 p-n rrepexo.ua B TOHKOIIJieHoqHbIX rrperrapaTax Ha OCHOBe 

ceJieHtt,[(a UHHKa 3a cqeT perynHpOBaHH51 OTKJIOHeHH51 OT CTeXHOMeTpHH. 

3. IlpaKTuqecKaH 1uaquMOCTb ~uccepTaU:HOHHOH pa60Tbl 

BbIIIOJIHeHHaH 1IaH KoHr KxaHeM .n:ttccepTauttoHHaH pa6oTa o6na.uaeT cepbe3Hoil 

npaKTttqecKoil 3HaqHMOCTbIO, 3aKJI10qa10rn:eifc51 B rrony1:1eH11tt .n:aHHbIX crrpasoqHoro xa

paKTepa o pacTsopttMOCTH ceneHa B HecTexttoMeTpttqecKoM ceneHtt.Ue UHHKa co CTPYKTY

poil ccpa.riepttTa. Pa3pa6oTaHHa51 MeTO.UHKa rrpHMoro orrpe.n:eneHtt51 KOHueHTPautt11 csepx

CTexttoMeTpttqecKoro ceneHa B KpttcTaJIJIHqecKHx rrperrapaTax ceJieHtt.Ua UHHKa II03BOJIH

na rrpoBeCTH cpaBHHTeJibHbIH aHaJIH3 HeCTeXHOMeTPttqecKoro COCTaBa BbICOKOqlfCTbIX 

MOHO- H IIOJIHKpHCTaJIJIJfqecKHX rrperrapaTOB ZnSe, I13fOTOBJieHHblX B pa3JIJfqHbIX opraHH-

3au;m1x PocCHMCKOM <l>e.n:epautttt (11XBB p AH HM. r .r .,ll:eB51TbIX, HHH «MaTeptta.rIOBe.n:e

HH51») H ycTaHOBHTb 3aKOHOMepHOCTH o6pa30BaHH51 .uecpeKTOB HeCTeXHOMeTPHH B 3aBH

CHMOCTH OT crroco6a rronyqeHH51 KpHCTaJIJIJfqecKHX rrperrapaTOB ceJieHH.[(a UHHKa. 

4. ,[(ocTosepuocTh u o6ocuosauuocTh pe1ynLTaTOB ~uccepTan:uouuoro uc-

cne~OB3HHH 

06ocHOBaHHOCTb pe3yJibTaTOB o6ecrreqttsaeTC51 rrpttMeHeHHeM KOMIIJieKca MeTO.[(OB 

aHaJIH3a KpHCTaJIJilfqecKOM cpa3bl. ,ll:JI51 aHaJIH3a MOHO-, IIOJIHKpHCTaJIJIOB H TOHKOIIJieHoq- . 

HbIX CTPYKTYP Ha ocHose BbICOKoqttcToro ceneHtt.n:a UHHKa 6brntt ttcrroJib30BaHbI s3a11Mo

.uorroJIH5IIO~tte cospeMeHHbJe HHCTpyMeHTaJibHbie MeTO,[(bl XHMJilqecKoro H CTPYKTypHoro 

aHaJIH3a, TaKHe KaK rrop01IIKOBa51 peHTreHOBCKa51 .n:ttcppaKTOMeTPH51, Macc-crreKTPOMeTpH51 

c HH.UYKTHBHO CB513aHHOH IIJia3MOH (MC-HCIT), BTOpttqHo-HOHHa51 Macc-crreKTpOMeTpH51 

(BHMC), peHTreHo-cpJIIOOpecueHTHbIH 30H.[(0BbIH aHaJII13, CKaHttpy10rn:a51 3JieKTpOHHa51 
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3JieICTpOHHWI MHKpocKorrIDI, crreICTpo$0TOJIIOMHHecueHTHbIH aHaJIH3. Bee H3MepeHIDI 

rrpoBO,l(liJIHCb c liCIIOJib30BaHHeM o6opy,n:onaHIDI ne.n:yIQHX 3apy6e)l(HbIX rrpOH3BO,l(HTeJieH. 

,D;ocronepHOCTb IIOJI)'lleHHbIX ,n:aHHbIX o6ecrre"l!HBaeTCjl CTaTHCTH"lleCKHM MaCCHBOM IIOJIY

qeHHblX ,n:aHHbIX, HX BOCIIpOH3BO,l(liMOCTblO Ii cornaconaHHOCTblO c pe3yJibTaTaMH Teope

Tli"lleCKOro pac"l!eTa. 

,ll;aHHbie Ii pe3yJibTaTbl ,l(liCCepTaQHOHHOH pa60Tbl 6bIJili rrpe,n:cTaBJieHbl Ha ne.n:y:cQHX 

Hay-qHhIX Me)K.l(yHapo,n:HhIX KOH$epeHQIDIX B o6nacTH pocTa KpHcTarrnon: 5th European 

Conference on Crystal Growth (ECCG5), E-MRS 2015 Spring Meeting, Symposium K: 

Transport and photonics in group IV-based nanodevices, 1 ih International Conference on 

Crystal Growth and Epitaxy (ICCGE-17). 

KpoMe Toro, pe3yJibTaTbI, H3JIO)KeHHbie B ,n:ttccepTaQHH, 6brnH orry6JIHKOBaHbI B cne

.n:yIO!QHX )KypHarrax: Journal of Crystal Growth, Crystal Research Technology, Thin Solid 

Films. 

5. 06m:aH xapaicrepucTHKa pa6oTbI 

,D;ttccepTaQIDI qaH KoHr Kxalijl cocTOHT H3 nne.n;eHIDI, IIj{Tli rnan Ii 3aKJIIO"lleHIDI. 

06IQHH 061.eM ,n:ttccepTaQHH - 117 CTPaHHU, BKJIIO"llruI 49 pttcyHKOB, 19 Ta6JIHU Ii 6tt6-

JIHorpa$HIO, co,n:ep)KaIQYIO 122 HaHMeHOBaHIDI. 

Bo nne,n:eHHH anTop ,n:aeT xapaKTepHCTHKY aKTYaJihHOCTH pa6oTbI, ee Hay"l!HOH Ho

BH3He Ii rrpaKTH"lleCKOH 3Ha"l!HMOCTH, ,l(OCTOBepHOCTli Ii o6ocHOBaHHOCTli rrpHBO,l(liMbIX pe-

3YJibTaTOB, li3JIO)KeHbl QeJIH pa60Tbl, OIIHCaHbl 061,eKTbl Ii MeTO,l(bl HCCJie,LJ;OBaHIDI. IJpHBO

,l(liTCjl JIH"llHbIH BKJia,l( aBTopa, ,n:aHHbie 110 arrpo6aQHH pa60Tbl, a TaK )Ke COOTBeTCTBHe co

.n:ep)l(aHIDI pa6oThI rracrropry crreuttarrhHOCTH. 

B nepeoii rJiaee rrpHBO.l(HTCjl o63op JIHTeparypb1, co.n;ep)Ka!QHH B ce6e cyIQecTny

IOIQHH B3rJUl,l( Ha rrpo6JieMbl HeCTeXHOMeTPHH B KpHCTaJIJIH"lleCKOM ceJieHH,l(e UliHKa, Me

TO,l(bl IIOJiy-qeHIDI Ii xapaKTepHCTHKli MOHOKpliCTaJIJIOB ZnSe, a TaK)Ke 3aKOHOMepHOCTli 

JIIOMHHecueHQlili OT ycJIOBHH cmrre3a. AHaJili3 JIITTeparypHbIX ,n:aHHbIX IIOKa3aJI, "l!TO K 

MOMeHry Ha"llarra ,l(liCCepTaQHOHHOH pa60Tbl B JIHTeparype IIOJIHOCTblO OTCYTCTBOBaJia KO

JIH"lleCTBeHHruI HH$OpMaQIDI 0 paCTBOpHMOCTli ceJieHa B ceJieHH,l(e UliHKa; He orrpe,n:eJieHO 

IIOJIO)l(eHHli rpaHHQbl o6JiaCTli roMoreHHOCTli $a3bl. 

AHaJIH3 JIITTeparypHbIX ,n:aHHhIX 06 ttccne.n:onaHlij{X JIIOMHHecuem.i;HH ceneHH,n:a UHH

Ka IIOKa3aJI, qTo 6oJibIIlruI "l!aCTb liCCJie,n:oBaHHH BbIIIOJIHeHa c aKIJ;eHTOM Ha BJIIDIHHe JierH

pyIOIQHX rrpHMeceH:. IIptt 3TOM norrpocaM BJIIDIHHe HecTexttoMeTPHH Ha JIIOMHHecueHTHbie 

CBOHCTBa KpliCTaJIJIOB ceJieHH,l(a UliHKa ,l(OCTaTO"llHOe BHHMaHHe He y,n:eJUIJIOCb, TaK KaK 

Ha,l(e)l(HblX MeTO,l(OB orrpe,n:eJieHIDI KOHQeHTPaUHH CBepxcTeXHOMeTPH"lleCKOro ceJieHa B 

ceJieHH,l(e UliHKa Ha MOMeHT Ha"llarra pa60Tbl He cy:cQeCTBOBaJIO. 
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B pe3yJihTaTe aHamna c,LJ,eJiaHHoro o63opa JIHTeparyphI aBTop TipmneJI K o6ocHo

BaHHOMY BhIBO,LJ,Y 06 aKTyaJihHOCTH pa3pa60TKH MeTO,LJ,a OTipe,D,eJieHIUI CBepxcTeXHOMeT

pwiecKoro ceJieHa B cenemt,LJ,e UHHKa H ycTaHOBJieHHH B3aHMOCBH3H MeTO,LJ,y OTKJIOHeHIUI

MH OT CTeXHOMeTpHH H JIIOMHHecueHTHhIMH xapaKTepHCTHKaMH BhICOKOqHCThIX TipeTiapa

TOB ceJieHH,LJ,a UHHKa B CBH3H c TiepcTieKTHBHOCThIO HX TIPHMeHeHmI B KaqecTBe Jia3epHhIX 

Ma-rpHUhI ,LJ,JIH Jia3epos cpe,D,Hero HK ,LJ,HaTia30Ha. 

Bo BTOpoii rJiaBe ,LJ,aHa xapaKTepHCTJ1Ka MaTepHaJIOB H peaKTHBOB, HCTIOJlh3yeMhIX B 

pa6oTe. BmKHhIM acTieKToM ,LJ,aHHoro pa3,D,eJia HBmieTCH ,LJ,eTaJihHhiii aHaJIH3 TipHMecHoro H 

~a30BOro COCTaBa OCHOBHOro o6neKTa HCCJie,LJ,OBaHHH - KpHCTaJIJilfqecKoro ceJieHH,LJ,a 

UJ1HKa. ABTOp TIOKa3aJI, qTo HeCMOTIJH Ha 3aHBJieHttyIO KBaJIH~HKaUHIO oc.q., TIO CO,D,ep

)l(aHHIO OCHOBHOro semecTBa TIPOMhIIIIJieHHhIH TipeTiapaT He y,LJ,OBJieTBOp5IeT ,LJ,a)l(e KBaJIH

~ttKauttH q.,LJ,.a., TaK KaK CO,D,ep)l(aHHe OCHOBHOH ~a3hl COCTaBJI5IeT Mettee 95 Mac.%. IIo-

3TOMY 6hrna TipOBe,LJ,eHa ,LJ,OTIOJIHHTeJihHaH oqttcTKa, B pe3yJihTaTe KOTOpoii KOHeqHa5I qttc

TOTa O,LJ,HO~a3HOro TipeTiapaTa COCTaBttJia 99,99920 Mac.% TIO ,LJ,aHHhIM Macc

CTieKTpOMeTptt11 c 11H,LJ,YKTHBHO CB5I3aHHOii TIJia3MOH H 99,99971 Mac.% TIO ,LJ,aHHhlM BTO

pHqHO-HOHHOH MaCC-CTieKTPOMeTpHH. 

B ,LJ,aHHOH rnase OTIHCaHhI OCHOBHhie MeTO,LJ,JiqecKHe acTieKThI ,LJ,HccepTaUHOHHOH pa-

60Thl. ,ll.eTaJihHO OTIHCaHhI MeTO,LJ,HKl1 CHHTe3a HecTeXHOMe'rpttqecKHX TipeTiapaTOB B ycno

Bl15IX MOHO- H 6HBapHaHTHhIX paBHOBeCHH, MeTO,LJ,HKH OTipe,D,eJieHH5I KOHueH'rpauHii Tiptt

Meceii Ha ypoBHe 10-9_10- 11
Mac.% MeTo,LJ,aMH MC-11CII H BHMC, MeTo,LJ,ttKH H3MepeHH5I 

CTieKTpOB TipOTIYCKaHH5I H ~OTOJIIOMHHecueHUHH. 

0,LJ,HHM H3 KJIJOqeBhlX pa3,D,eJIOB rJiaBhl l1 ,LJ,HccepTaUHH B ueJIOM 5IBmleTC5I pa3,D,eJI 2.3, 

TIOCB5IIIJeHHhIH pa3pa60TKe MeTO,LJ,lfKM «lf3BJieqeHH5I» lf36hJTOqHoro ( CBepxcTeXHOMeTptt

qecKoro) CeJieHa H3 HeCTeXHOMeT}JJfqeCKOrO CeJieHH,LJ,a UHHKa. oJiaro,D,ap5I TeopeT11qeCKOH 

Tipopa6oTKe MeTo,LJ,a «tt3BJieqeHH5I», ,LJ,ttccepTaHTOM 6hrn11 oTipe,D,eJieHhI pe)l(lfMhI «113BJie

qeHH5I» H36hJToqHoro ceJieHa, 06ecTieqJisa10III,11e oTipe,L1,eJieH11e KottueHTPau1111 CBepxcTe

xttoMeTpHqecKoro ceJieHa c Tipe,D,eJioM onpe,L1,eJieH115I 10-7 
MOJih H36.Se/ MOJih ZnSe. 

B TpeTheii nrnse H3JIO)l(eHhI pe3yJihTaThI HCCJie,LJ,0BaH115I pacTsopHMOCTH ceJietta B 

HeCTeXHOMeTpHqecKOM Kp11CTaJIJIJfqecKOM ceJieHH,LJ,e UHHKa B ycJIOBH5IX MOHO- 11 611sa

pHaHhIX pasttosec11ii. AsTopoM BTiepBhie oTipe,D,eJieHa rpaHHua 06JiacT11 roMoreHHOCTH co 

CTOpOHhl H36hITKa ceJieHa B 11HTepBaJie TeMTiepaTyp 850-1173 K 11 TIOKa3aHO, qTo Jll1H115I 

COJil1,LJ,yca HOCl1T pe'rporpa,D,HhIH xapaKTep. ,D.11ccepTaHTOM BTiepBhie TIO~eHhl ,LJ,aHHhie 0 

pacTBOp11MOCTH ceJieHa B ceJieH11.n;e UHHKa B ycJIOBH5IX 6HBapHaHTHOro paBHOBeCl15I 

Ss-znseY npH Tpex TeMTiepaTypax. IIpH aHaJIH3e TIOJiyqeHHhIX pe3yJihTaTOB asTop pa3pa6o

TaJI op11n1HaJihHYfO MO,LJ,eJih ,LJ,e~eKT006pa30BaHH5I, corJiaCHO KOTOpoii TIPl1 paCTBOpeHHH 

ceJieHa B ceJieH11,L1,e IJ,11HKa o6pa3yfOTC5I TipeHMyIII,eCTBeHHO 3JieKT}JOHeii'rpaJihHhie .n;e~eKThI 
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B BH;:i:e acCOQHaTOB BaKaHCHM B ITO;:i:peweTKe QHHKa. 11pH 3TOM CTeITeHb acCOQHHpOBaHmI 

BaKaHCHM pacTeT ITPH ITOBbIWeHHH TeMneparypbl H pocTe napQHaJlbHOfO naBJiemu1 ITapa 

ceneHa. 

Pa3pa6oTaHHa51 MOJJ:eJih He TOJibKO II03BOJIHJia aneKBaTHO OITHCaTb ITOJiyqeHHbie naH

Hbie, HO H o6o51CHHTb pe3yJibTaThI aHaJIH3a cneKipOB cpoTOJIIOMHHeCQeHQHH KpHCTaJIJIH

qecKHX ITpenapaTOB ceJieHHJJ:a QHHKa, KaK HOMHHaJlbHO qJiCTbIX, TaK H conep)J(a:W:HX npH

MeCH B KOHQeHTpaQIUIX, COIIOCTaBHMbIX c KOHQeinpaQH51MH CBepxcTeXHOMeTpHqecKHX 

KOMIIOHeHTOB. 11peJJ:JIO)l(eHHa51 JJ:HCCepTaHTOM cxeMa 3HepreT11qecKHX ypoBHeM co6CTBeH

HbIX ToqeqHbIX necpeKTOB Ha 30HHOH JJ:HarpaMMe ceJieHHJJ:a QHHKa He 6brna OITHCaHa paHee 

H npe;:i:cTaBJI5leT caMOCT051TeJibHYIO QeHHOCTb JJ:JI51 pa3pa60TKH TeXHOJIOfHM pa3JIJiqHbIX 

MaTep11aJioB Ha ocHoBe ZnSe. 

BeCbMa HHTepeCHbIM npe;:i:cTaBJrneTC51 pa3;:i:eJI 3 .2, IIOCB51W:eHHbIM aHaJIH3Y xapaKTe

pHCTHK KpHCTaJIJIJiqecKHx npenapaTOB ceJieHHJJ:a QHHKa, norryqaeMbIX B opraHH3aUH51X 

P<I>. ABTop ITpoBeJI cpaBHHTeJibHbIM aHaJIH3 ITPHMecHoro, HecTex110MeTp11qecKoro cocTaBa 

H JIIOMHHeCQeHTHbIX CBOMCTB npenapaTOB 113 Tpex opraHH3aQHH, KOTOpbie B pa3HOe BpeM51 

HBJI51JIHCb JIH;:i:epaMH B o6JiaCTH OTe1:1eCTBeHHOH TeXHOJIOfHH BblCOKoq11cToro ceJieHHJJ:a 

UHHKa. EbIJIO ycTaHOBJieHO, 1:1TO c y1:1eTOM COBpeMeHHbIX BbICOK01:1YBCTBHTeJibHbIX MeTO

JJ:OB aHaJIH3a (MC-11CI111 Bl1MC) MaKCHMaJibHaR q11cT0Ta KpHCTaJIJIHqecKHx ITpeITapaToB 

ZnSe, BbIIIYCKaeMbIX B HaCT051W:ee BpeM51 B P<I>, COCTaBJIReT 99,9981 Mac.%, H HX ITOJiy-

1:1aIOT ITO CVD TeXHOJIOfHH B l1HCTHTYTe XHMHH BblCOKOqI.fCTbIX sew:ecTB HM. r. r. ,[(eBH

TbIX PAH. 

B qeTBepTOH rJl3Be ITpHBe;:i:eHbl naHHbie 06 HCCJie;:i:oBaHHH HaHOpa3MepHbIX TOHKO

nJieHoqHbIX CTPYKTyp Ha ocHoBe cenett11;:i:a UHHKa. B ;:i:attttoif rnase oco6ettHo xoqeTC» 

BbI)J.eJIHTb HCCJie,lJ.OBaHH51 ITO OITpe;:i:eJieHHIO HeCTeXHOMeTpHH HaHOpa3MepHblX nrreHOK ce

JieHH)J.a QHHKa, HaITbIJieHHbIX Ha «XOJTOJJ.HYIO» (HenonorpesaeMyIO) ITOJJ:JIO)J(Ky. ABTOp Bbl

IIOJTHHJI 01:1eHb CJIO)J(HOe c 3KCrrepHMeHTaJlbHOM TOqKJi 3peHIUI HCCJie)J.OBaHHe, KOr,ZJ,a B 

IIJTeHKaX MaCCOH JJ:O 200 Mf 6hIJIH ITpOBe;:i:eHbl H3MepeHH51 COCTaBa C TOqHOCTblO 10-2 
%. 

BcecTopoHHHH aHaJIH3 ITony1:1eHHhIX rrnettoK MeTonaMM C3M, MC-11CII, OITT11qecKoi1 

cneICTpOCKOITHH, 3cpcpeKTa Xonna IT03BOJTHJI OITpe;:i:eJIHTb ycnoBH» nony1:1eH1UI OJJ.HOcpa.3-

HbIX ITJTeHOK ceJieHH)J.a UHHKa c KOHTpOJIHpyeMbIM OTKJIOHeHHeM COCTaBa OT 

cTex110MeTP111:1ecKoron-T11na npoBOJJ:HMOCTH. CcpopM11poBaB ITJieHKY TBepnoro pacTBopa 

ZnSe0.9 Teo.i. KOTopa51 o6nanaJia ycToi11:111BbIM p-THITOM ITpOBOJJ:HMOCTH, n11ccepTaHTY yna

noch ccpopMHpOBaTb TOHKOITJieHoqHyIO CTpyKTypy, KOTOpa51 o6na;:i:aJia ,ZJ,HO,ZJ,HOM BOJibT

aMnepHOH xapaKTepHCTHKOH. 

TaKHM o6pa30M, B rnase 4 6hrna ITOKa3aHa ITepcITeKTHBHOCTb pa3pa6oTKH neweBbIX 

np03paqHbIX TpaH3HCTOpHhlX MaTpHU Ha opraHI.fqeCKHX H HeopraHH1:leCKHX ITOJJ:JIO)J(Kax Ha 
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OCHOBe HaHOpa3MepHblX TOHKOTIJieHoqHbIX crpyKTYP HeCTex110Merp11qecKoro ceneHH:)],a 

UHHKa H ero TBep)],bIX pacTBOpOB. 

IIBTaH rJiaBa )1,HCCepTawrn TTOCBHll{eHa aHaJIH3Y )1,e<t>eKToo6pa30BaHHH B HeCTex110-

Merp11qecKMX cpa3ax coe.llHHeH11H: A
11B vi co crpyKTypoH: c<t>aJiep1na. HcrroJih3YH pa3pa6o

TaHHYIO MO.lleJih .llecpeKT006pa30BaHJ1jJ rrp11 pacTBopeHHH Se B s-ZnSe 11 3Kcrrep11MeHTaJih

Hhie )1,aHHhie o pacTBop11MocT11 Te B HecTeX110Merp11qecKHX <l>aJax s-ZnTe 11 s-CdTe, .llHC

cepTaHT rrpe.llJIO)l(HJI o6o6meHHYJO MO.lleJih .lle<l>eKToo6pa3oBamrn rrp11 pacTaopeHHH XaJih

KoreHa B HecTex110Merp11qecK11x cpa3ax coe)],HHeHHH A
11B vi co cTpyKTypoH: ccpaJiep1na. 

CornacHo )1,aHHoH: MO)],eJIH np11 pacTBopeH1111 XaJihKoreHa B aHaJIH3HpyeMbIX cpa3ax rrpe

HMymecTBeHHO o6pa3yJOTCH BaKaHC110HHble )1,e<t>eKTbI B MeTamrnqecKOM IIO)J,perneTKe. ,[(JIH 

HeKOTOpbIX cpa3 o6pa3yJOTCH HOHH3HpOBaHHbie )1,ecpeKTbl, )1,JljJ HeKOTOpbIX - rrpeHMymecT

BeHHO 3JieICTpoHeH:rpaJibHhJe. KaK 11 B cnyqae cpa3bI s-ZnSe KOHUeHrpauH:jJ accoum1po

aaHHhIX 3JieICTpoHeH1'paJlbHbIX .uecpeKTOB B HeCTeXHOMerpH:qeCKMX cpa3ax s-ZnTe H s-CdTe 

B03pacTaeT ITO Mepe IIOBbIIIIeHHH TeMrrepaTypnI H yaeJrnqeHHH .uaaneHH:jJ rrapa XaJlbKOre

Ha. B pe3yJihTaTe aHaJI113a 6nrno rroKa3aHo, qTo rrepexo.u K 3JieKrpoHeH:rpaJibHhIM acco

u11aTaM rrpHB0)1,11T K yMeHbllleHHIO 3HTaJibIIJUI peaKUJ.fl1 o6pa30BaHJ1jJ accou1mpoBaHHbIX 

)1,ecjJeKTOB OT 3H)1,0TepM11qecKOH K CHJibHO 3K30TepM11qecKOH peaKUHH. 

6. Ocuoeub1e 3aMeqauuB no pa6oTe 

1. B MeTO.ll11qecKoH: qacTH B rnase 2 rrp11se.ueHo orr11caH11e pa3JIJ1qHhIX MeTO.llOB 11ccne

.llOBaH11H, BKmoqa51 113MepeHHH crreKrpOB rrporrycKaHH:jJ. B TO )Ke BpeMH B rnaae 4 on11caHbl 

MeT0)1,11qecK11e acneKTbl BaKyyMHO-TepM11qecKoro HailbIJieHHH TOHKHX TIJleHOK. TaKoe rro

crpoem1e He COBCeM y.llaqHo H HapyrnaeT JIOrHKY CTJ'YKTYPbl )1,11CCepTaUHH. 

2. AsTopoM nonyqeH 6oJihllIOH o6beM )1,aHHhIX no pacTaop11MocT11 ceneHa B HecTex1rn

Merp11qecKOM ceJieHH:)],e U:HHKa, BhIBe)leHbl ypaBHeHH:jJ, 0IlHCbIBaJOll{l1e )laHHbie npou:ecCbl. 

0.uHaKO aBTOp 3a 11CKJIIOlJeH11eM cpe,rmeH: OllIH6KM B 17 OTH.% He np11BeJI HHOH 11HcpopMa

U1111 0 KOppeJI.HUHH nonylJeHHOro ypaBHeHH:jJ c 3KCnep11MeHTaJlbHblMH )1,aHHbIMli. 

3. B pa.3)1,eJie 3.2 aBTOp OTUJCbIBaeT pe3yJibTaTbl aHaJIH.3a rrp11.MeCHOro COCTaBa 11 HeCTe

Xl10Merp11.11 KpHCTaJIJI11.qecKoH: 6yn11. ceneH11..ua U:HHKa. 0)1.HaKo on11caH11e npou:ecca pe3KM 

6yn11 Ha aHaJIH311pyeMhie cpparMeHThI, 11. oco6eHHO wx oqwcTKa nocne pe3KH nepe.ll npoae

.lleH11eM MHKporrpwMecHoro aHaJIH3a MeTO.llOM MC-HCTI 11 aHaJIH3a HecTexwoMeTp1111 Me

TO.llOM «H3BJieqeHJ1jJ» OTCYTCTByeT. 

4. B TeKcTe )1.11ccepTau:1111 acrpeqamTc.H .uoca)],Hble orreIJaTKM, B qacTHOCTH, )1.eU:H:MaJih

HhIH 3HaK «,» 11Hor.ua 3aMeHHeTCH Ha«.» KaK 3TO rrpHH.SITO B aHrJIO.Sl3bllJHOH JIH.TepaType. 

YKa3aHHhie 3aMelJaH11H He H3MeH.HJOT o6meH: noJIO)l(HTeJihHOii ou:eHKH pa6oThI. 
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7. 3aKJ11011euue 

PaccMO'rpeHHa51 ,n;MccepTaUMOHHM pa6oTa o6na,n;aeT HeCOMHeHHOH aKTyanbHOCTbIO, 

a rrpe,n;CTaBJieHHbJe B Hett pe3yJibTaTbl HayqHOH HOBM3HOH If JJ:OCTOBepHOCTbIO. Pe3yJibTaTbl 

pa60Tbl 6bIJIM JJ:OJIO)l(eHbl Ha Me:>K.n;yHapo,n;HbIX If OTeqecTBeHHbIX KOH$epeHUM51X, If orry6-

JIMKOBaHbl B BeJJ:YlllMX HayqHbIX peueH3llpyeMhIX )l(ypHanax. qHCJIO rry6JIHKaUMH aBTOpa 

cooTBeTCTByeT KpHTeptt51M rr. 13 pa3.n;ena II IIono)l(eHH51. ABTope<i>epaT H orry6mfKOBaH

Hbie pa60Tbl B IIOJIHOH Mepe OTpa)l<alOT co.n;ep)l(aHHe .n;ttccepTaUMM. 

,lI)iccepTau11.ottHa5l pa6oTa qaH KoHr KxaH51 «HecTeXMOMeTpirn M 1110M1rnecueHTHhie 

CBOHCTBa KpHCTaJIJIH.qecKoro ceJieHJ.f)J.a LJ,HHKa» ITO o6JiaCTM HCCJie,n;oBaHH51 COOTBeTCTByeT 

crrel.(HaJibHOCTH 05.27.06 - «TeXHOJIOrH.51 If o6opy,n;oBaHH.e JJ:JI51 rrpOM3BOJJ:CTBa rronyrrpo

BOJJ:HHKOB, MaTepHaJIOB 11 rrp11.6opoB 3JieKTPOHHOH TeXHHKH», a H.MeHHO: 

- no nymny 1. 3Kcrrep11MeHTaJibHO ycTaHOBJieHbl 3aKOHOMepHOCTH .n:e<PeKToo6pa30Ba

HH51 rrpw pacTBopemrn csepxcTeXH.0MeTPJ11-IecKoro ceneHa B KpttcTannax ceneHtt.n;a UHHKa 

co ClJJYKTYPOH c<PanepttTa H IIOKa3aHa B3aHMOCB513b Me)l(,n;y KOHL(eHTPaUH51MH co6CTBeH

HbIX H rrpttMeCHbIX ToqeqHbIX .n:e<PeKTOB H CITeKTPaMH <PoTOJIIOMHHecueHL(HH KpHCTaJIJIOB 

ceJJeHH,n;a UHHKa, BbipalIIHBaeMbIX pa3JJHYHbIMH MeTO,n;aMtt; 

- no nymny 1.4. Pa3pa6oTaHa MeTOJJ:HKa nonyYeHH51 o.n;tto<Pa3HhIX rrneHOK HeJJerttpo

BaHHoro ceneHH,n;a UHHKa c KOHTponttpyeMOH HeCTeXHOMeTPHeif TOJllIIHHOH OT 90 .n:o 230 

HM, rrpHro,n;HhIX ,n;mI co3,n;aHH5l npo3paYHhIX rronyrrposo,n;HHKOBbIX cTpyKTyp; 

- no nymny 5. Pa3pa6oTaHa MeTOJJ:HKa orrpe.n;eneHH51 OTKJJOHeHHH OT CTeXHOMeTpHqe

CKoro COCTaBa B KpMCTaJIJlHYeCKHX H TOHKOIIJieHoqHblX rrpenapaTax ceneHH,n;a UMHKa . 

.lJ:HccepTaUHOHHM pa6oTa qaH KoHr KxaH51 «HecTeXHOMeTpM51 M JIIOMHHecueHTHbie 

CBOHCTBa KpMCTaJIJlMYeCKOro ceJieHH.n;a UHHKa», rrpe,n;cTaBJieHHa51 Ha COHCKaHHe yqeHOH 

CTerreHH KaH,n;H,n;aTa XHMlfl:leCKH.X HayK ITO crreuHaJibHOCTH 05.27.06 - TeXHOJ10rH51 If 060-

py,n;oBaHHe JJ:JJ51 npOH3BOJJ:CTBa IIOJJynpoBOJJ:HMKOB, MaTepMaJIOB Ji npH6opoB 3JieKTpOHHOH 

TeXHMKH, rrpe.n;cTaBJUieT co6oit: 3aKOH1:leHHYIO HayqHO-KBaJIH$HKal.(JfOHttylO pa6oTy, B KO

Topoif OIIHCaHbI HayqHo-o6ocHOBaHHbie MexaHH3Mbl <PopMHpOBaHM51 co6CTBeHHbIX TO

yeqHbIX .n:e<PeKTOB B HeCTeXMOMeTpHYeCKOM ceneHH,n;e UHHKa If HX B3aHMOCB513b c JJIOMH

HecueHTHblMH xapaKTepHCTHKaMH KpHCTaJIJIHqecKHx rrpenapaTOB Ha ero OCHOBe. Cq11TaIO, 

qTo no aKTYaJibHOCTH TeMaTHKH, Haycrnoif HOBH3He If npaKTlfqecKOH 3HaqJ1MOCTH rrony

qeHHblX pe3yJ1bTaTOB, a TaK)l(e JlHYHOMY BKJJa.n:y aBTopa .n;11ccepTaUHOHHa5l pa6oTa B IIOJJ

HOH Mepe COOTBeTCTByeT TPe6oBaHH51M IloJIO)l(eHH51 0 rrpHCY)l(JJ:eHMM yqeHbIX CTerreHeif, 

yTnep)l(,n;eHHoro IlocTaHonneHHeM IlpaBHTeJibCTBa Pocc1riicKoi1 <l>e.n;epau1111 OT 24.09.13 r. 

.NQ 842, BAK P<l>), a TaK)l(e rracrropTy cneuHaJibHOCTH HayYHbIX pa6oTHHKOB 05.27.06 -

TexHoJJorH51 H o6opy.n;onaHHe ,n;n51 rrpoH3BOJJ:CTBa rronyrrpono.n;HHKOB, MaTepHanoB 11 rrp11-

6opos 3JieKTPOHHOH TeXHHKH. AnTop .n;HccepTauttoHHoif pa6oThI «HecTex110Me1JJH5l 11 
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JIIOM1mecu.eHTHhie csoiicTBa KpHCTaJIJI11:qecKoro ceJieHH,n:a U.HHKa» - qaH KoHr KxaHh -

HeCOMHeHHO, 3aCJIY)KHBaeT rrpHCy)K,n:eHllil yqeHOH CTerreHH KaH,n:H,n:aTa XHMH:qecKHX HayK 

no YKa3aHHOii crreu.HaJihHOCTH. 

0$HU.HaJihHbIH orrrroHeHT, 
KaH,n:H,n:aT XHMHqecKHX HayK, 
3aBe.n:yIOllJ.HH Jia6opaTOpHeii MaTepHaJIOB 3JieKTpOH
HOH TeXHHKH H OITTHKH <l>e.n:epaJibHOro rocy,n:apcT
BeHHOrO 610,n:)KeTHoro yqpe)K,n:eHllil HayKH HHCTHTYT 
o61ll.eii $H3HKH HM. A.M. IIpoxoposa Pocc11:iicKoii 
AKa,n:eMHH HayK 

Ko::ypHXHH BJia,n:HMHp BJia,n:11M11pos11:q 

119991 r. MocKsa, yJI. Bas11:Jiosa, ,n:. 38 

kochurikhin@mai l .ru 

0$HU.HaJibHbIH TeJie$oH + 7-499-13 5-82-00 
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