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OT3bIB
negyqefi opraHlr3arlfir.r Ha Arccepraur.roHHyro pa6oty IOAuua Hnro.rraq Hurcolaenu'ra

"OnruqecKraft upo6oft MouoKpr.rcrauru ZnGePz u reHepaqllf, I,IK, T|II LI3[ytIeHI,Ifi flpu

eos,qeffctsflu r,rMrryirbcHbrM Jrai]epHbrM r,r3fiyqeHuelvr c AlIauoft BoiIHbI 2,1 MKM",

rrpeAcraBJreHgyro Ha cor{cKaHre y.reuoft crerreHr.r KaH,qI{Aara ([usuro-uateMarl,IqecKl'Ix HayK rro

cflerluanbHocru 1.3.19. - Jlasepnax Susura

Arcryamnocrb reMbl Alrcceprarlnonnoft pa6ornr

,{uccepraqr{oHuafl pa6ora lo4ana Huroras Huronaenuqa [ocBrIIIeHa BI,I3yaJIV3a\krpt

lpoqecca orrrlrqecroro npo6oa MoHoKplrcratna ZnGePz ueto,qorra quQponofi rolorpa$wu u

[ccJreAoBaHLIrc ero MexaHkr3MoB, a raKxe rIoBbIIueHLIrc BpeMeHI,I pa6oru Ao orKa3a lt

e(p(perrunuocrlr KplrcrrrrrrroB ZnGePzB pexrMe rlapaMerpr.Iecroft reHepallrr cBera (nfc) r rpll
reHepaqlru Tfil rcny.regr{f, Ha pa3HocrHoft qacrore [pla HaKatIKe LI3JIfrgH]reM B o6lactu Anun

nomr 2,1 Irtxu.

Irlurepec K AaHHoMy HafrHoMy Ha[paBJreHr,rro BbBBaH TeM, qro oAHIM Ias Haz6oree

s(p(fer<rrnubrx Kpr,rcranJroB AJrfi uenraueftnoro npeo6pasoBaHrlr I,I3nyqeufifi B cpeAHeM I,IK la Tfq
Ar,rarra3oue flnilflercs, ZnGePz. Teu ue MeHee, r.r3BecrHo, rITo yBelI,IqeHIie o6qero KII,{
upeo6pasoBalns.rapaMerpuqecKr,rx reHeparopoB cBera B cpeAHeM IrIK AuauagoHe H reHeparopoB

ptr|Hocrnoft qacromr n TfrI Ar,raflil]oHg ua1aze KpucrarrJroeZnGePzorpaHI,IqLIBaerc .et[(fuerml,ru

onrr,rqecKoro upo6ox ,uaHHoro MonoKpr,rcrrrrrJra, MexaH[3MbI Koroporo Ao l,tccle4onauufi,

orrr{caHHbx n Aaunofi Ar,rcceprarluu 6rrttu He BloJIHe scHbl. Taruu o6pasolrl, uoryqgHl,Ie

KorepeHTHoro [epecrpar.rBaeMoro r.r3fiyqeHr.rs 3a crrer nemanefinoro upeo6pa3oBanl{s qacrorbl

r{3Jrfreur,rfi HaKaqK}r s uerr.ruefiHbrx KpracralrJrax c BbrcoKr{M KII.{ upeo6pasonaHufl H IIr}IpoKI,IM

Ar.rarra3oHoM rrepecrpofixu ocraercfl arTyanrnofi saAaqefi neuunefinofi outurz u nasepuoft

(fusuru.
Crpyrrypa u o6rena pa6orur. fiuccepraurronH€ur pa6ora cocrollT LI3 BBe,qeHI{t, uerrrp0x

rJraB, 3aKJrroqeHr.r.fl, glucKa rlr{Tr{pyeMoft marepatypbl LI flpllJloxeuufi. O6terra Alrccepraql,I]I

cocraBrser 125 crlparrurl, BKrroqa, 55 pucyuxon, 4 ta6ruu u 142 ccbIJIKI,I Ha JrI,ITeparypHLIe

HCTOqHI,IKI{.

Bo eeedenuu o6ocrtoBarra aKTyrrJrbHocrb reMbr, cSoprrrynupoBarrbl IIeJILI rr 'sa4aqfi

,quccepTalllloHHoro lrccJreAoBaHu.f,, IIpeAcTaBJreHa HayrIHaJI HOBIA3Ha I'I [paKTI,IqeCKa.f, 3HaqI{MOCTb

nonyqeHHbrx peyJrbraror, c$oprrayJrr{poBaubr ocHoBHbIe [oJIoxeHI{r, Bbmoc}IMble Ha 3arrlrtTy,

rrpr{BoAeHbr cneAeurax o6 aupo6aqnu Marepr,raJroB Ar.Iccepraryu, JI}IrIHoM BKJIaAe aBTopa,

oilr,rcbrBaercs crpyKTypa n o6teu pa6oru.
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Ilepeaa zflana flocBflrrleHa o6sopy Jrr,rreparyprr. flpzregeuhr cBeAeHus o Qusnuecxzx,
x[Ml,rqecKr.rx fi ofiTr,rqecKr.rx cnoficrsax KpI,IcraIInos ZnGePz, TaKxe rIpe.[cTaBneHLI AaHHEIe o

Tlrflax ge([ercron Kpr,rcrrrJrJrr{.recKoft crpyKTypbr ZnGePz I,I o MeroAax I{x xaparTepl,I3alluu.

flotrlraruo 9Toro, flpr{Be.qeHbl aKTyaJrbHbre cBeAgHLm o Aocrl{xer}Iflx B o6nacrv rrapaMerpll'recrofi

regepaqlrr4 r.r3JrfreHlr[ B Kpr.rcranJreZnGePzn cpegneft ]IK o6nact]I fi renepaqvr Tfq I,BJIfTeHI'II.

Bmopan znflBa rrocBtrrrleHa pe3yJrbraraM oKcrrepl{MeHToB rlo Bttsyurusaquu o6reunrx

4eserron MoHoKpr{cTanna ZnGeP2 reHeBbM olTI{qecKI,IM MeToAoM I,I MsToAoM qzlpporofi

rolorpa(pura. Tarxe n 4annofi rJraBe rrpeAcraBneHhl pe:yJlbrarbl BI,I3yzuI[3aIIVt4 Aruarfiiqecxrrx

rpoqeccoB n o6reue MoHoKpr.rcrantaZnGePz uetoAoira qIr(pporofi rouorpa([uu. florasaHo, qro

o[Tr{qecKr,rft npo6ofi MoHoKpr.rcruuru ZnGeP2 npu sos,(eficrsuIa u3ryqeHl{eM B o6lacru Auzn

nomr 2,1 MKM fipoucxoAlrr 3a cqer relJloBbrx flpoqeccoB.

Tpemon ana6a rrocBffrrleHa r{ccJreAoBaHr.rro gHeprerllqecKlax xaparTepl,IcrplK Ia3JIyqeHI{, B

o6nacru.qnr,rH BoJrH 3,5-5 rraxu, reHeprapyeMoro B fIfC na 6aae rpucrwulmZnGePz uplE HaKaqKe

Ho:YAG Jra3epoM c arrveuoft naoAyl.squefi Ao6potuoctu. Brm rloJrfreu o6rqrafi KIII
upeo6pasoBanufi, s 600 rro norJrorqeunofi Morrluocrrr. flponegena pa6ota rro olrLIMI,I3aWu

ycnonufi reHeparlulr B xoAe roropofi flonyqeH pexr.rM reHepallruI cso6oAurtft or orpaurrtlenuit,

cBr3aHHbrx c s(pQexraur{ HaKonJre*vrs.vt oilTr.rqecrrtrrl npo6oeu KpI,IcranJIos ZnGePz.

Vemeepman znaoa rlocB.suleHa r,rccJreAoBaHurc Tfit reuepaq?Ifi Ha pa3HocrHoft qacrore s

MoHoKplrcrutrc ZnGePz npu HaKaqKe ,qByxqacrornbrM r,r3[yueul..Ieu r o6nactn uaxcurrtalruoft

rpo3paquocrr,r KptacraJrna2-5 rrlrrra. Ilpe4craBJreHbr pe3yJrbrarbl IIo reHepaquv Tfit Lt3JIf{eHI,L e-

o-o rr.rla [pr,r HaKaqKe ]r3nf{eHr,reM II|C na ocHoBe KpI,IcraIIJIon KTP, reHepl,Ipyroqero

r.r3JrrreHr4e n o6nacrv AJrHH BoJrH t,9-2,4 rraru. CpeAHfls MorrlHocrb LI3JIrreHI,Is, reHepl,IpyeMoro B

ZnGePz Ha Anr.rHe BoJrHbr 181 rraxir,r cocraBlrJra 3,3 nBr. Pezurugonana fispecrpofixa usnyuenlafl.B

o6nacru - 120-270 v,rrwr.

B sawuoqetuu TrpvBeqeHbr ocHoBHbre pe3yJrbrarbr r.r o6ulre BbIBoAbI Al{ccepralluonuofi
pa6oru.

K nalr6onee 3HarrrrMbrM p$yJrbraraM Alrccepraqulr MorI(Ho orHecrrr cJreAyloqee:

1) Ermu Bnsyul4st4poBaHbr ra oxapaKTepfi3oBaHbr o6reruurre Ae$ertrr MoHoKpI{cranJIa

ZnGePz rrpu rroMorqu MeroAa qra([poroft rouorpa$uu. Oypre aHarII,I3 rolorpa(puqecKllx

uso6paxeuufi nonoc pocra [o3BoJr[Jr BbuIBI4Tb ([rasu.recrue MexaHI{3MbI orBercrBeHuble 3a LIx

rrosBreHr.re. ,{annrre pe3yJrbrarbr crrrJrr{ ocnosofi MeroAI{K}I xapaKTep}Isa\utr o6teunrx
ge$erron ZnGePz.

2) Eul rueyarr{3rapoBaH rrpoqecc (popunponaHr,r, orrrrqecKoro npo6ox MoHoKpI{cranJIa

ZnGePz. flonyueuubre 3aBr,rcr{Mocrr,r, rroKa3aJrr{, qro o[Tr.rqecxufi npo6ofi I,IMeer reIIJIoByIo

lplrpoAy. flpe,4noxeua 6ecrouraxurag MeroAlrKa onpeAereul,Is reMneparypbl BHyrplI

upo6oftuoro rpeKa MoHoKpr.rcruura sa cqer yilpyrlx ge(poprrraquft KpLIcraJIJIa B npoqecco

orrrlrqecxoro upo6ox c r{c[oJrb3oBaHr{eM qz([ponofi ronorpa(fu.Iecrofi KaMepbI.

3) Bunu r{ccJreAoBaHLr Bo3MoxHocrkt iloryreHr.rs MoulHoro Tfq I,I3JIfreHI{, B

MoHoKpr.rcrattrc ZnGePz upra HaKaqKe Kpr,rcraJrJra r,r3JrfleHueru s o6racrll MaKcllManruoft

lpo3parrHocru KpLIcraJIra 2-5 trrlcu.

Hayvnan rleHHocrb: Bnepnrre r{crroJrb3oBaH MeroA qulpponoft rolorpa([rr AJL

BI,I3yanI,I3aIIuLr Av::naMprqecKlrx [poqeccoB, tlpoucxoArrq]rx B o6rerrae nennnefinoro Kpl,Icrtuula.

Ilparcrnvecrcar 3HarrrrMocrb: Peaymratrr pa6orrr co.qepxar peKoMeHAaqI{u rro

co3AaHr{ro sQSemnnubrx I,rcrorrHr,rron TfiI [3nyqeHr.Ifl Ha ocnoBe AByxrracrorublx I,IcrotIHLIKoB

HaKaqKu ra nemanefiHbrx KplrcraJIJIoB ZnGePz.



Pesymtaru pa6omr co1epxar peKoMeHAarILtLr ilo co3laHr,rrc s$SerrunubD( v Ha,{exHEx

lIfC ua 6ase xpuctrrJrJroB ZnGePz, cnoco6unx Anr,rrenruoe BpeM, HerrpepuBHo ocyuecrBilsrt
reuepartrIrrc r,r3JrfreHr{, 6es orpauuueuufi, cBfl3auHhlx c eS$exmlall HaKoIIJIeHVfl, Lr o[T]IqecKI,IM

npo6o eu KplrcrrrJrJra ZnG eP z.

IrlccleAonaurr.f, orrrr4qecxoro upo6ox z 4e4exrHofi crpyrrypbr KpLIcraJItos ZnGePz

rro3BoJrrrJrr{ Ha [op.rrAoK rroBbrcr{Tb rropor orrr}rqecKoro npo6or orerlecrBeHubx HeJII{Hefinrx

Kpr{crrrJuros ZnGePz.

Bnegpeuue p$yJrbraron pa6orbr rr flpeAJroxeHnfl tlo lrx ucrloJrb3oBaHlrro: MetoAIara
(Dypre-aualr{3a roJrorpa(puuecxux nso6paxeufifi xnasfinepuo.(utlecxux o6reunux 4e([ertor
6ura rue4peHa B rlpor3Bo,{crBenHufi npoqecc OOO (JIOK) r. Tovcr.

Helugefiso-ofiTr{qecKr.re gJreMeHTbr r,r3 Kpr,rcrannos ZnGePz c IroBbIIrreHHbM lroporoM

upo6ox, r.r3roroBJreHHbrs n OOO (JIOK), ucroJrb3ylorc.fl Poccuficxnun HafrHbIMI{

yqpexAeHr,rfrMu Arrs, upoBeAenr{, [p]rKJraAHbrx r,r $ylr.qanaenrilJlbubx LIccJIeAoBaHufi, uonar.ruo

STO|O .qaHHbre Kp[cTanJrbr rrpr.rMeHrroTc"rr B rrpoMbrr[neHHo BblllycKaeMhlx [apaMeTpI,IqecKLIx

reHepaTopax cBeTa.

Pesynmarur [peAcraBJreHHbre s Aauuoft Azcceprallllu .,IBJIrrcTcfi aKTy€ubHbIMfi Arrs

Azulruefiruux ([yu4arraeHT[rrrbHbrx r,r [pr,rKJraAHbrx r,rccJrepLosauufa n na:epuofi $rasure rI orHocrrc,
K TaKr,rM o6nactsl{ r{ccJreAoBallufi, raK (lrasrra ssaflN,ro.{eftcr8fifr KorepeHTHoro o[T[IqecKoro

v3JrfreHu, c BerrlecrBoM; rrpoqeccbr reuepaquu u upeo6pa3oBaHla, KorepeHTHoro orlTl,IqecKoro

r{3nfrenlrfl, Srnsrauecxue MeroAbr ylpaBJleHr{, cnofictnarrau 14 rrapaMerpaMn Jla3epHoro

r,r3Jrfreur,rr, BrJrroqa, paspa6orxy ficroqHr..rKoB u3Jrfreuprs. c HeKlaccfitIecKI,IMH croftctnauz;
[ccJreAoBaHue (pyu4al,reHTaJrbHbrx cnoftcrs BerrlecrBa c floMorrlbro KorepeHTuoro I,I3iIfreH[,
MeroAaMH ueruueft uoft ourzxu u rasepuofi crreKTpocKoIII{I{.

O6ocnosaHHocrb [r AocroBepHocrb p$yJlbraroB, BbIBoAoB ]I3aIIII{IIIaervmrx uonoxeuufi
lo.{TBepxAaeTcfi. Boc[pou3BoAr.rMocTbro xapaKTepHcTr{K }r3JrrreEvrs., [oJrrraeMblx Ha pa3JII{qHbIx

Kpr{craJrJrax ZnGePz, [p]rMeHeH]reu o6uenpr{Hsrbrx Mero.{r{K r,r craHAaprublx IIoBepeHHbx

r,BMepuTeJrbHbrx npu6opon.

Ily6.rruxaqun. IIo Marepr,raJraM Ar,rcceprarluu Ftr.H. IOAraua ory6rurorano 16 ctatefi n
xypHzrrrax Ir3 crrr{cKa BAK, r,r Bxo.qsrq[x s 6a3rr AaHHbrx Web of Science n Scopus. Marepuamt
uayuuoft pa6oru colrcKareJr.f, rpeAcraBJreHbr Ha 8 rueNAynapoAHhrx xouSepeuquax. Ilonyteso 3

cBr.rAereJrbcrsa PocnareuTa o rocy.qapcrBesuofi perr,rcrparlufi [porpaMM.qnfl 3BM tt"tpt4 aKTa o

BHeApeHr4 r,r B rrpolr3BoAcrBo.

3aueqaHns rro A[cceprarllronHofi pa6ore:
1. B uoroxenru Jtlb 3 ne pacxpbrBaerc, $usuuecxufi upoqecc [o[yqeHr.r, ruarcuuanrnoft
e$Sercrunuocrra flapaMerprrqecKoro upeo6pa:oBalalafl. B MoHoKprrcraJrJra ZnGePz fiptt
nosAeftcrnl,rIa r.rMrryirbcHbm r.r3flyrreur.reu Ho:YAG Jra3epa c r,rHTeHcuBHocrblo B ABa pa3a

rraenrurefi floporoBoro 3HaqeHr,rs, [pr,r KoropoM Aocrr,rraerc.ff oflT]rqecxuft upo6ofi KpLIcraJrJra.

2. K coxaJreHr,rro, He [pr,rBeAeHbr cpaBH]rrenbHbre gKcrreprrMenTaJlbuble .qaHHbIe rro

ourr,rqecKorrry npo6orc MoHoKpr{cruna ZnGePz npr pa6ore Jra3epa HaKaqKLI B oAI,IHotIHoM I,I

TIACTOTHOM PEXI,IME.

3. B rercre anropet[eparav rt4cceprarlrtu HMerorcs oreqarrr{ r,r op(porpa([uuecxue orua6ru,
a rarxe HcrroJrb3oBaHrre cneHroBbrx Bblpalreuuit, Harrpr,rMep, ((ort]IcauHblft ua ssHxe... )) I{ ,qp. Ha

crp.5, 6,31,32.
Orlae.reuurre HeAocrarKr,r He cHr{xrrror ypoBu, Bbr[oJrHeHHoro Al{ccepraq}IoHHoro

r,rccJreAoBaHr,rf; B qeJroM 14 He oKa3LrBaroT BrruflH\tfl. Ha BbIcoKyIo HayqHylo 3HaqllMocTb

IlonrreHHbrx aBTopoM peyJIbTaToB.



3ar.irro.reuue

Ha ocHoBanr,r[ troJr1nreuHrrx Ar{ccepraHToM pe3yJrbraroB, cIeJIaHHLrx BLIB0,UoB u

BbrABr,rHyrbrx Hayqubrx [oJroxeHr,rfi cne4yer cqvrrar\ qro [ocraBJIeHHa"[ IIeJIb I,IccJleAonauufi

ycrrerrrHo Aocrr{rHyra. ,{ucceprarlr{oHHa-f, pa6ora lOnzua Hru<oras HflxoraesIaqa BblilolHeHa Ha

BbrcoKoM HayqHoM ypoBHe r{ upe.qcraBnser co6ofi qenbHoe HafrHoe ilccneAoBaHue, coAepxalqee

perrreHr.re aKTyrrJrbHbrx HayirHbrx sa1a'.r.. Terq Al,Iccepralluu o(poprraJleH B coorBercrBvrv c

rpe6onanusnau BAK. Anrope(pepar npaBr{JrbHo orporaer ocHoBHbIe po3yJlbrarbl Allccepra\t4t4.

,{ocronepuocrs nofiyqeuHhrx pe3yJlbraroB He BbI3bIBaer conanenrafi. Pesylrrarrr

Ar,rcceprarluouuofi pa6oru IOArasa H.H. ony6JILIKoBaHbI B 16 ny6nznal!:zflx B xypnaJltlx,

BKrroqeHHbD( n flepeueub perleH3r,rpyeMrx HaytIHbIx usgauuit, B Koropbrx Aolxurr 6rrm

ony6luronaubr ocHoBHbre HayqHbre pe3ynbrarbl ,{I{ccepmqufi Ha co}IcKaHze yreuoft creleHl,I

KaH.qr,rAara Ha)m, Ha cor{cKaHue yreuoft crerreH[ AoKTopa uayr (us ul.tx 8 crateit n sapy6eNuux

HayqHbrx xypHanax, r,rHAeKcr,rpyeMbrx Web of Science u Scopus, 8 cratru n poccr.lficrrlx HafrHLIx

xypHanax, [epeBoAHbre Bepcfiu Koropbrx raKxe ilHAercl{pylorcx n Web of Science u Scopus).

,{uccepraqur IOAuua Hru<onas Hr.monaenr,r.ra flr.ilflercs. gaxou.reHuofi HayqHo-

rnanu(pur<arluounoft pa6orofi Ha aKTyarrbHyro reMy, coorBercrByer crreqrrzlJlbHocrl{ 1.3.19 -
<Jlasepuar (fusura> r4 orBeqaer tpe6onaurrrM rr. 9 "floroxeHu, o np]IcyxAeHuI,I yqeHEIx

crereuefi", yrBepxAeHuoro IIocraHoBJreHr,reM rlpaBr.IreJlbcrBa PO Ns842 or 24.09.2013, lnx
KaHAHAarcKr,rx 4uccepraqufi, a ee aBTop, IOAxn Huxouafi Huronaenuq 3acJIyxI,IBaer

flpflcyx.qeHux yrexoft crerreHr,r KaHAr{Aara (prsuxo+rareMarr.Iqecrllx HayK uo cfleqfiallbHocrl{

1.3.19 - <Jla:epnaa $usura>.

,.{r.rccepraquoHHrlf, pa6ora, arrope([epar IOAuua H.H. vr nactosqfifi or3blB Ha

Anccepraur,rrc 6unu paccMorpeHbr u o4o6peuu Ha Ha)nIHoM ceMl4Hape (De,qepalruoro

rocyAapcrBeHHoro 6roANeruoro yqpexAenr{s HayKx I,Incrutyta cllJlbHoroqnoft gneKTpoH}IK}I

Cu6upcxoro orAeneur,rs Poccuftcrofi araAeMr,rlr HayK B KaqecrBe se,qyuefi oprarlu3alluIa

(upororon }lb 20 or 28 ceurt6pt2022 r.).

Orsrrn cocraBr,rJr flaH.reuxo IOpuft Huroraesfirr, 3aneAyroquft na6opatopuefi ftBoBbrx JIa3epoB

I4C3 CO PAH, .qorrop $usuro-uareMarr,rqecrr.rx HayK (cuequamuoctr 01 .04.21 - rla3epHa"f,

$usnra)
HaranaeuonaHlre opraunsapu: Oe4eparuuoe rocyAapcrBennoe 6roAxernoe ytlpexAeul{e HayKrI

I4ucruryr criurbrororruofi srexrpoHr,rxr,r Cra6upcroro orAeJleHus. Poccutrtcroft araAeMI,II{ HayK

(r4c3 co PAH)
Aapec: Poccnx, 634055, ToMcKas o6n., r. Toucr, flp-Kr Ar<aAelrrE.Iecruir,2l3

Ten.: +7(3822) 491-544
(Daxc : +7 (3822) 492-410

E-mail : contact@hcei.tsc.ru

3ase.qyroqnfi na6oparopuefi
ra3oBbrx na3epoB I4C3 CO PAH,

AoKTop ([usuro-ruareMarr.rqecKr,rx IO.H. flauqeuro

floAnr.rcr flauqeuro IO.H. y,

f6r.tAaPcro{l}
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