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OT3hiB 

Be;::t;ym;eii oprauuJa~uu 

Ha ,n;RccepTal(RIO CaBeni>eBa EBremrn AneKcaH,n;poBRqa 

«KJIACTEPH3AQIUI HTTEPJiiUI B OIITHliECKHX BOJIHOBO,l(AX HA OCHOBE 

AMOP<I»HOro ,li;HOKCH,li;A KPEMHIUI», npe;::t;cTaBJieuuyJO ua coucKauue y'leuoii 

CTCllCHH K3H;:J;H;::t;aTa f}lH3HKO-MaTeMaTH'ICCKHX HayK DO CllC~H3JibHOCTH 01.04.07-

«<I»HJHKa KOH;::t;eucupoBauuoro cocTOHHHH» 

AIQYaJibHOCTb TeMbi ;::t;uccepTa~uouuoii pa6oTbi 

Ha cero,n;IDIIDHRH ,n;eHb ycTpOHCTBa, l(eHTPaJibHOH qacTbiO KOTOpbiX SIBJUieTCSI 

BOJIOKOHHbiH CBeTOBO,ll;, rrpoqHQ BOillJIR B Hamy )Klf3Hb. 0,n;HRM R3 MaTepRaJIOB, Ha OCHOBe 

KOTOpOrO ~03MO)KH0 C03,ll;aHRe BOJIOKOHHbiX .CBeTOBO,ll;OB C MaJibiMR IIOTepSIMR SIBJISieTCSI 

CBepxqRCTbiH aMop<j:>HbiH ,ll;ROKCR,ll; KpeMHRSI (KBapu;eBOe CTeKJIO ) , KOTOpbiH, IIOMRMO :noro 

rrpeRMyll(eCTBa, 06Jia,n;aeT . ell(e TaKRMR IIOJIO)KRTeJII>HbiMR KaqeCTBaMR KaK rrp oqHQCTb If 

XRMifqeCKaSI CTOHKOCTb. 



Ba)I<HOH pa3HOBH,li,HOCTI:.IO CBeTOBO,li,OB Ha OCHOBe KBapu;esoro CTeKJia }JBJUIIOTC}I 

aKTHBHI:.Ie OIITHlieCirne BOJIOKHa, B CTeKJIO cep,li,I.J;eBHHI:.I KOTOpbiX .ll.06aBJieHI:.I HOHI:.I 

pe,li,K03eMeJII:.HI:.IX 3JieMeHTOB. B liaCTHOCTH, rrepBI:.IM aKTHBaTOpOM ,li,JI}I OIITOBOJIOKHa 6I:.IJI HOH 

HeO.D.HMa (Nd3+). OlieHI:. Ba)I(H)'IO poJII:. cero,li,H}I BI:.IIIOJIH}IeT aKTHBHoe BOJIOKHO c rrpHMeCI:.IO 

HOHOB 3p6H}I (Er3+). TaKOe BOJIOKHO CJIY)I(HT aKTHBHI:.IM KOMIIOHeHTOM B Jia3epax H 

YCHJIHTeJI}JX, HCIIOJin3yeMI:.IX ,li,JI}I BOJIOKOHHO-OIITHqeclillX JIHHHH CB}I3H, KOTOpi:.Ie 1103B0JI}IIOT 

rrepe,li,aBaTI:. HHcpOpMai.J;HIO C OrpOMHOH CKOpOCTI:.IO. B Me,li,HI.J;HHe HCIIOJII:.3YIOTC}I BOJIOKOHHI:.Ie 

Jia3epi:.I Ha OCHOBe HOHOB TYJIH}I H rOJII:.MH}I (Tm3+ H Ho3+), a COBpeMeHHa}l rrpOMI:.IillJieHHOCTI:. 

HeMI:.ICJIHMa 6e3 BI:.ICOKOMOIIJ;HI:.IX BOJIOKOHHI:.IX Jia3epOB Ha OCHOBe aKTHBHI:.IX CBeTOBO,li,OB, 

JierHpOBaHHI:.IX HOHaMH HTTep6H}I (Yb3+). 

0.D.HaKo He6oJII:.mo:H: .D.HaMeTP cep.D.o;eBHHI:.I Tairnx BOJIOKOH (.ll.JI}I O.ll.HOMO.ll.OBoro 

BapHaHTa 3TO MeHee 10 MKM) H 60JII:.illHe OIITHtieCiillC MOIIJ;HOCTH, pa3BHBaeMI:.Ie B HHX, 

IIpHBOMT K IIO}IBJICHHIO HeJIHHeHHI:.IX 3cpcpeKTOB, KOTOpi:.Ie IIOHH)I(aiOT IIOJie3HYIO MOIIJ;HOCTI:. 

Jla3CpHI:.IX HCTOliHHKOB H yMeHI:.illaiOT CTa6HJII:.HOCTI:. H3JIYliCHH}I, BI:.I,li,aBaeMOrO HMH. 

0co6eHHO TaKa}! rrpo6JieMa aKTyaJII:.Ha ,li,JI}J HCTOliHHKOB Ha OCHOBe aKTHBHI:.IX BOJIOKOH C 

HTTep6HeM, Ha OCHOBe KOTOpi:.IX y)l(e H3rOTOBJieHI:.I O,li,HOMO,li,OBI:.Ie Jia3epi:.I, pa6oTaiOIIJ;HC B 

HerrpepniBHOM pe)I(HMe, c MOIIJ;HOCTI:.IO rrop}l,li,Ka 10 KBT. 

0,li,HHM H3 CIIOC060B CHH3HTI:. HeraTHBHOe B03,li,CHCTBHe HeJIHHCHHI:.IX 3cpcpeKTOB 

}JBJI}IeTC}I yBeJIHtieHHe KOHI.J;eHTPai.J;HH aKTHBHI:.IX HOHOB B CTeKJie CBeTOBC.lJ.YIIJ;CH cep,li,I.J;eBHHI:.I 

KBapo;eBOrO BOJIOKHa. 3TO 1103BOJIHJIO 6I:.I COKpaTHTI:. ,li,JIHHY aKTHBHOH qacTH CBeTOBO,li,a H, TeM 

caMI:.IM, yMeHI:.mHTI:. BJIH}JHHe He)l(eJiaTeJII:.HI:.IX HeJIHHeifHI:.IX 3cpcpeKToB. 0.D.HaKo yseJIHlieHHIO 

KOHI.J;eHTPai.J;HH rrpell}ITCTBYCT HH3Ka}l paCTBOpHMOCTI:. pe,li,K03eMeJII:.HI:.IX 3JieMeHTOB B 

IIJiaBJieHOM KBapu;e, liTO rrpHBO,li,HT K o6pa30BaHHIO KJiaCTepOB, KOTOpi:.Ie OTPHI.J;aTeJII:.HO 

BJIH}IIOT Ha XapaKTepHCTHiill JII06I:.IX TBCp,li,OTeJII:.HI:.IX Jia3epOB, B TOM liHCJie H BOJIOKOHHI:.IX. 

EIIJ;e O.lJ.HOH Ba)I(HOH rrpHqHHOH, CTHMYJIHpyiOIIJ;e:H: pa3pa6oTKY aKTHBHI:.IX BOJIOKOH c 

IIOBI:.IillCHHOH KOHI.J;CHTPai.J;HeH pe,li,K03CMCJII:.HI:.IX HOHOB B CTeKJie cep,li,I.J;eBHHI:.I 6e3 

o6pa30BaHH}I KJiaCTepOB, }IBJI}IeTC}I B03M0)1(H0CTI:. IIpHMeHCHH}I TaKHX CBCTOBO,li,OB ,lJ,JI}I 

C03,li,aHH}I BOJIOKOHHI:.IX Jia3epoB C pacrrpe,li,eJieHHOH o6paTHOH CB}I3I:.IO. B 3TOM CJiyliae 

HC06XO,li,HMO ,li,OCTHraTI:. YCHJieHH}I, KOTOporo 6I:.IJIO 6I:.I ,li,OCTaTOliHO ,li,JI}J B03HHKHOBeHH}I 

Jia3epHOH reHepai.J;HH Ha ,li,JIHHe BOJIOKHa IIOp}l,li,Ka HeCKOJII:.KHX CaHTHMeTPOB. 

HeCMOTP}I Ha TO, qTO ,li,O HaqaJia HCCJie,li,OBaHHH, pe3yJII:.TaTI:.I KOTOpi:.IX rrpe,li,CTaBJICHI:.I B 

,li,HCCepTai.J;HOHHOH pa6oTe, CJIO)I(HJIOCI:. 06IIJ;ee rrpe,li,CTaBJICHHC 0 TOM, liTO IIOBI:.IillCHHe 
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KOH~eHipa~HH pe~K03eMellbHhlX aKTHBaTOpOB B MaTPH~e MaTepHalla-OCHOBhl CTHMYllHpyeT 

o6pa30BaHHe KllaCTepOB, qTO ITpHBO~HT K yBellHqeHHIO OIITHqeCKHX ITOTepn H yxy~rneHHIO 

CITeKTPallbHO-lliOMHHeC~eHTHhlX CBOHCTB, OTCYTCTBOBallO ITOHHMaHHe BlliDIHIDI Ha 3TH 

CBOHCTBa HeiTOCpe~CTBeHHO xapaKTepHCTHK KllaCTepOB B KBap~eBOM CTeKlle. A HMeHHO: HX 

XHMHqecKoro cocTasa, pa3Mepa H CTPYKTYPni. IIccHe~osaHIDI, ITpe~cTaBHeHHhle B ~aHHOH 

~HCCepTa~HOHHOH pa6oTe, IT03BOllHllH BITepBnie peiliHTb 3TY aKTYallbHYIQ 3a~aqy. 

06maB xapa~crepncTnKa p;uccepTau;uouuoii pa6oThi 

,Zl;HccepTa~HOHHrui pa6oTa E. A. CaseHnesa cocTOHT H3 BBe~eHIDI, qeThlpex mas, 

3aKHIOqeHIDI H CITHCKa mrrepaTyphl H3 99 HaHMeHOBaHHH; CO~ep)KHT 1 0 1 CTPaHHey ITeqaTHOrO 

TeKCTa. 

Bo BBe~eHHH ITOKa3aHa aKTYallbHOCTb, HayqHruJ: HOBH3Ha H ITpaKTHqecKrui 3HaqHMOCTb 

HCCHe~osaHHH, ITposo~HMhlx B ~aHHOii pa60Te. C<PopMyHHposaHhl ~ellH H 3a~aqH 

~HCCepTa~HH, a TaK)Ke 0603HaqeHhl OCHOBHhle ITOllO)KeHIDI, BhlHOCHMhle Ha 3aiiJ;HyY. 

Bse~eHHe co~ep)KHT KpaTKoe co~ep)KaHHe ~HccepTa~HH ITO rHaBaM. IIpe~ocTaBHeHhl ~aHHhle 

ITO aiTpo6a~HH HaCTOHIIJ;eH pa60Thl. 

B ITepBOH rllaBe ITpe~CTaBlleH 0630p llHTepaTyphl, KOTOphlH ITOCBHIIJ;eH BOITpocaM, 

CBH3aHHhlM C 06IIJ;HMH CBOHCTBaMH pe~K03eMellbHbiX 3lleMeHTOB. 3aTPOHYThl TeMhl 

ITpaKTHqecKOrO ITpHMeHeHIDI lla3epOB Ha OCHOBe KBap~eBhlX BOllOKOH, HerHpOBaHHhlX 

pe~K03eMellbHhlMH HOHaMH, H He~OCTaToqHOH paCTBOpHMOCTH aKTHBaTOpOB B KBap~eBhlX 

cTeKHax, a TaK)Ke B03MO)KHJ>Ie ITYTH perneHHH ~aHHoii ITpo6HeMI>I. PaccMOTPeHbi B03MO)KHhle 

MeXaHH3Mhl ITepeHOCa 3HeprHH B036y)K~eHIDI Me)K~ HOHaMH aKTHBaTopa. 0co6oe BHHMaHHe 

y~elleHO ITp06lleMe KOH~eHipa~HOHHOrO TyrneHIDI B KBap~eBhlX CTeKllaX, aKTHBHpOBaHHhlX 

HOHaMH Yb3+. Ilpose~eHo cpasHeHHe pa3ll~HbiX ciToco6os HerHposaHIDI KBap~esoro cTeKHa 

pe~K03eMellbHbiMH 3lleMeHTaMH B CTaH~apTHbiX BOllOKOHHO-OIITHqecKHX TeXHOllOriDIX 

(MCVD, OVD H T.~.) H B ITlla3MOXHMHqecKoM ITpo~ecce SPCVD. 

Bo BTOpOH rllaBe ~eTallbHO OITHCaHa TeXHOllOriDI ITpHrOTOBlleHIDI 3KCITepHMeHTallbHhlX 

o6pa3~0B OITTHqecKHx BOllHOBo~os Ha ocHOBe cTeKoll, CHHTe3HposaHHhlX MeTo~oM SPCVD. 

IlpHBe~eHhl OCHOBHbie XapaKTepHCTHKH ITOllyqeHHbiX o6pa3~0B, TaKHe KaK reOM~HqecKHe 

pa3Mephl H XHMHqecKHH COCTaB CTeKlla. IJpe~CTaBJleHhl pe3yllnTaThl HCClle~OBaHIDI o6pa3~0B 

C ITOMOIIJ;l>IO CKaHHpyiOrn;ero H ITpOCBeqHBaiOrn;ero 3lleKTPOHHbiX MHKpOCKOITOB, B qacTHOCTH, 

H306pa)KeHIDI aKTHBHpOBaHHOrO CTeKlla cep~~eBHHhl OITTHqeCKOrO BOllHOBO~a. IlOKa3aHO 
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IIpiiCYTCTBIIe KJiaCTepOB C IIOBbiiiieHHhlM CO,[(ep)KaHIIeM IITTep6IDI, OIIpe,[(eJieH IIX 

xapaKTepHhlii pa3Mep 11 ero 113MeHeHIIe, Bhl3BaHHoe rrporrnasJieHIIeM cTeKJia. Orr11caHI>I 

IIpOQeCCbl TeiiJIOBhl,[(eJieHIDI B pe3yJinTaTe 3K30TepMJil:leCKHX peaKQIIH aCCOQIIaQIIII aTOMOB 

KHCJIOpO,[(a II XJIOpa Ha BeyTpeHHeH IIOBepXHOCTII TPY6KH, B pe3yJibTaTe KOTOpOrO B03MO)KH0 

JIOKaJibHoe rrporrnaBJieHIIe rrp11rrosepxHOCTHhlX cnoes B xo.11:e rrponecca SPCVD, qTo MO)KeT 

rrp11BO.l1:11Th K o6pa3oBaHIIIO KJiacTepoB ern:e .11:0 o6pa6oTKH KBapnesoii TPY6KH BMecTe c 

SPCVD-cTPyKTypoii B rrnaMeHe BO.il:OPOkKHCJIOPO.il:HOii ropenm. 

YlciiOJib3Y.SI ,[(aHHbie, IIOJiyqeHHhle 113 3JieKTPOHOrpaMM II XIIMIIqeCKOrO COCTaBa, 

IIOKa3aHO, ~0 B KBapQeBOM CTeKJie C O,[(HOBpeMeHHhlM HaJIIIqlleM B HeM <J:>oc<J:>opa II IITTep6IDI 

MoryT o6pa30BhiBaTbC.SI HaHopa3MepHhle KpiiCTaJIJihi YbP04. Ilpe,[(CTaBJieHhl cxeMhl 

113MepeHIDI OIITIIqecKHX xapaKTepiiCTIIK BOJIHOBO,[(OB (TaKHX KaK CIIeKTPOB rrporrycKaHIDI II 

CIIeKTPaJibHO-JIIOMIIHeCQeHTHhlX CBOHCTB ). 

B TPeTneii rnase rrpe,[(cTaBJieHhl rronyqeHHhle crreKTPhl rroTepb IICCJie,[(yeMhlX 

BOJIHOBO,[(OB. 0T,[(eJibHO aHaJIII311pyiOTC.SI o6JiaCTII CIIeKTPOB, r,[(e OCHOBHhlMII IICTOqHIIKaMII 

OIITIIqecKHX IIOTepb .SIBJI.SIIOTC.SI pacce.SIHIIe II IIOJIOCa IIOrJIOIII;eHIDI IIOHOB Yb3+. B CJiyqae 

pacce.SIHIDI .l1:JI.SI 3TOrO IICIIOJib3YeTC.SI IIp116JIII)KeHIIe P3Jie.SI, Ha OCHOBe KOTOporo ,[(aHhl OQeHKH 

cpe,[(HHX pa3MepOB pacCeiiBaiOIII;IIX QeHTPOB II qiiCJia aKTIIBHbiX IIOHOB B HHX. IlOJIO)KeHIIe 

JIIIHIIH rrornorn;eHIDI B crreKTpe ,[(JI.SI o6pa3Qa, co,[(ep)Karn:ero B KaqecTBe ,[(OIIOJIHHTeJibHoii 

)1:06aBKH TOJibKO <J:>oc<J:>op II IIpOIIIe,[(IIIero CTa,[(IIIO rrpOIIJiaBJieHIDI, IIO,[(TBep)K,[(aeT HaJIJiqlle B 

3TOM o6pa3Qe KpiiCTaJIJIOB YbPQ4. 

IlyTeM cpaBHeHIDI <J:>opMbi crreKTpoB rrornorn;eHIDI IIOHOB Yb3+ B o6pa3Qax KBapnesoro 

CTeKJia C pa3JIIIqHhlMII )1:06aBKaMII. Y CTaHOBJieHO, ~0 C yBeJIIIqeHIIeM CO,[(ep)KaHIDI aJIIOMIIHIDI 

II yMeHbiiieHIIeM CO,[(ep)KaHIDI IITTep6IDI B CTeKJie yMeHbiiiaeTC.SI KOHQeHTPaQIDI Yb B 

KJiaCTepax. Ilp11 3TOM B CTeKJiaX, CO,[(ep)Kaiii;HX O,[(HOBpeMeHHO aJIIOMIIHIIH II <J:>oc<J:>op, 

IIpOIIJiaBJieHIIe IIpiiBO,[(IIT K pe3KOMY yMeHbiiieHIIIO IIOTepb Ha pacce.SIHIIe B KOpOTKOBOJIHOBOH 

qacTII CIIeKTPa, qTo CB.SI3aHO C yMeHbiiieHIIeM cpe,[(Hero pa3Mepa pacceiiBaiOIII;IIX QeHTPOB. 

3+ 
B qeTBepToii rnase rrpe,[(CTaBJieH MeTO.il: oQeHKH KOHQeHTPaQIIII IIOHOB Yb B 

o6pa3QaX, r,[(e OIIpe,[(eJIIITb XIIMIIqecKHH COCTaB 3JieMeHTOB C IIOMOIII;biO CKaHIIpyiOrn;ero IIJIII 

IIpOCBeqiiBaiOrn;ero 3JieKTPOHHbiX MIIKpOCKOIIOB IIp06JieMaTIIqHO BBII,[(y HII3KOrO CO,[(ep)KaHIDI 

IITTep6IDI. ,l(aH aHaJIII3 CIIeKTPOB II KHHeTIIKll Ha6JIIO,[(aeMOH KOOIIepaTIIBHOH 

JIIOMIIHeCQeHQIIII, B03HIIKaiOrn;eii B pe3yJibTaTe B3aiiMO,[(eHCTBIDI .il:BYX 6JIII3KOpaCIIOJIO)KeHHhlX 

3+ 
B036y)K.l1:eHHhlx IIOHOB Yb . IloKa.JaHhl xapaKTepHhle .il:JI.SI pa3JIIIqHhiX o6pa3QOB crreKTpbi 
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O.D;HOHOHHOH If KOOnepaTHBHOH CTaiJ;HOHapHOH JIIOMHHecu;eHIJ;HH Yb3+ npH HaKaliKe Ha .D;JIHHaX 

BOJIH 903 H 964 HM. ,[(JUI BCeX o6pa3IJ;OB YKa3biBaeTCSI, liTO cneKrpbi O.D;HOHOHHOH 

CTaiJ;HOHapHOH JIIOMHHecu;eHIJ;HH npH B036y./K,n;eHHH Ha pa3JIHliHbiX .D;JIHHaX BOJIH 

pa3JIHliaiOTCSI. IlOKa3aHO, liTO .D;JISI o6pa3IJ;OB C co,n;ep./KaHHeM aJIIOMHHHSI B HeCKOJibKO pa3 

npeBOCXO.D;SII.IJ;eM co,n;ep./KaHHe HTTep6HSI, HeCMOTPSI Ha TO, liTO npoiiJiaBJieHHe 3HaliHTeJibHO 

yMeHbiiiaeT pa3Mep KJiaCTepOB, 3TO npaKTHlieCKH HHKaK He H3MeHSJ:eT BpeMSI ./KH3HH 

JIIOMHHecu;eHIJ;HH. 3-fo CBSI3biBaeTCSI C aMop<l>HOCTblO KJiaCTepOB If 3arpy,n;HeHHOCTblO 

6e3bl3JiyliaTeJibHOrO nepeHOCa 3HeprHH Me./K.D;y HOHaMH, 3aKJIIOlieHHbiMH B HHX. HaH6orree 

CHJibHble H3MeHeHHSI <PopMbi KHHeTHlieCKOH KpHBOH B pe3yJILTaTe nponJiaBJieHHSI 

Ha6JIIO.D;aJIHCb .D;JISI o6pa3IJ;a C HTTep6HeM If <Poc<PopOM, liTO CBSI3biBaeTCSI C yBeJIHlJ:eHHeM 

BepOSITHOCTH 6e3bl3JIYliaTeJibHbiX nepeXO.D;OB B pe3yJibTaTe pa3,D;eJieHHSI <l>a3 If 

KpHCTaJIJIH3aiJ;HH KJiacTepoB. IlpHBe,n;eHbl ,n;aHHbie no yiiiHpeHHIO JIHHHH HH<l>paKpaCHOH H 

KOOnepaTHBHOH JIIOMHHecu;eHIJ;HH C yBeJIHlieHHeM MOIIJ;HOCTH HaKaliKH. 

HayquaH HOBHJHa u JlOCTOBepuocTL noJiy'leHHbiX peJyJILTaTOB 

B ,n;HccepTau;HOHHo:M: pa6oTe BnepBbie npHBe,n;eHhl pe3yJILTaTbl Hccrre,n;oBaHHSI no 

BJIHSIHHIO TepMoo6pa6oTKH npH BbiCOKHX ( ~ 1600 °C) TeMneparypax Ha cneKrpbi norrroiiJ;eHHSI 

If cneKTpaJibHO-JIIOMHHecu;eHTHble CBOHCTBa HOHOB Yb3+, BCrpOeHHbiX B aMop<l>HbiH .D;HOKCH.D; 

KpeMHHSI, CHHTe3HpoBaHHbiH MeTo,n;oM SPCVD B ,n;HanaJoHe OT 400 .n;o 1250 HM. 

IlOKa3aHO, liTO rJiaBHbiMH npHliHHaMH, no KOTOpbiM KBapu;eBbie CTeKJia C pa3JIHliHbiM 

XHMHlieCKHM COCTaBOM pa3JIHllaiOTCSI C TOliKH 3peHHSI cneKrpaJibHbiX CBOHCTB If BpeMeHH 

./KH3HH JIIOMHHecu;eHIJ;HH HOHOB Yb3+, SIBJISIIOTCSI cpe,n;HHH pa3Mep, XHMHlieCKHH COCTaB If 

crpyKrypa KJiaCTepOB, npHCYTCTBYIOIIJ;HX B HHX. 

Onpe,n;erreHO HaJIHliHe KJiaCTepOB B cep,n;u;eBHHe OnTHlieCKOrO BOJIHOBO,D;a Ha OCHOBe 

KBapu;eBoro cTeKJia c .n;o6aBKaMH Hrrep6HSI H <Poc<Popa, KOTOpbie npe,n;cTaBJISIIOT co6o:M: 

HaHopa3MepHbie KpHCTaJIJibi YbP04. 

IlOKa3aHO, liTO MaKCHMaJibHaSI KOHIJ;eHTpau;HSI HTTep6HSI B aMop<l>HOM .D;HOKCH,D;e 

KpeMHHSI 6e3 corrernpYlQiu;HX .n;o6aBoK, norrylieHHOM no TexHorrorHH SPCVD, rrpH KOTopo:M: 

nponJiaBJieHHe npHBO.D;HT K yMeHLIIIeHHIO cpe,n;Hero pa3Mepa KJiaCTepOB, COCTaBJUieT nopSI,D;Ka 

0,2 aT.%. 

IlOKa3aHO, liTO eCJIH liHCJIO aTOMOB aJIIOMHHHSI, ,n;o6aBJieHHbiX B KBapu;eBOe CTeKJIO, 

npeBOCXO.D;HT liHCJIO aTOMOB HTTep6HSI, pa3Mep KJiaCTepOB rrpaKTHlieCKH He BJIHSieT Ha BpeMSI 
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)KH3HH JIIOMHHeCIJ;eHIJ;HH. 

IIpeACTaBJieHo KaqecTBeHHoe o6DSICHeHHe BJIIDIHIDI cpeAHero pa3Mepa KJiacTepHLIX 

o6pa30BaHHH Ha BpeM.si )KH3HH JIIOMHHecu;eHIJ;HH HTTep6IDI B o6pa3u;ax, COAep)Kai.IJ;HX B 

cepAIJ;eBHHe KBapu;eBOe CTeKJIO 6e3 A06aBOK aJIIOMHHIDI HJIH <Poc<Popa. 

,lJ;OCTOBepHOCTb rrpeACTaBJieHHLIX B AHCCepTaiJ;HH pe3yJinTaTOB IIOATBep)KAaeTC.si 

HCIIOJib30BaHHeM pa3JIHqHLIX 3KCrrepHMeHTaJibHLIX MeTOAHK AJI.si IIOJiyqeHIDI 

3KCIIepHMeHTaJibHbiX AaHHbiX, rrpeACTaBJieHHbiX B AHCCepTaiJ;HOHHOH pa60Te, a TaK)Ke HX 

BOCIIpOH3BOAHMOCTbiO AJI.si pa3JIHqHbiX cepHH o6pa3IJ;OB, ~0 rOBOpHT 0 AOCTOBepHOCTH 

rrpeACTaBJieHHbiX pe3yJinTaTOB, KOTOpnie TaK)Ke o6cy)KAaJIHCb Ha BCepOCCHHCKHX H 

Me)KAyHapOAHLIX HayqHLIX KOH<l>epeHIJ;H.siX H IIOJiyqHJIH rrpH3HaHHe HayqHOH 

o6m;ecTBeHHOCTH. Pe3yJinTaTLI orry6JIHKOBaHLI B peu;eH3HpyeMLIX poccHiicKHx H 

Me)KAyHapOAHLIX HayqHLIX )KypHaJiaX, qTo TaK)Ke CBHAeTeJibCTBYeT 06 HX AOCTOBepHOCTH. 

Ilpa~cruqecKaH JuaquMOCTb pa6oTbi 

B AaHHOH AHccepTaiJ;HOHHoii pa6oTe 6LIJIH rronyqeHLI HOBLie, 3HaqHMLie AaHHLie o 

rrpou;eccax H .siBJieHIDIX, COIIpOBO)KAaiOI.IJ;HX TeXHOJIOrHIO H3rOTOBJieHIDI 3arOTOBOK 

BOJIOKOHHLIX CBeTOBOAOB MeTOAOM SPCVD. HaH6onee Ba)KHLIM c rrpaKTHqecKoii ToqKH 

3peHIDI .siBJI.sieTC.si B03MO)KHOCTb AaJinHeifrneif OIITHMH3aiJ;HH AaHHOH TeXHOJIOrHH Ha 

OCHOBaHHH IIOJiyqeHHLIX pe3yJinTaTOB. Pa3BHTLIH B AHCCepTaiJ;HH MeTOA 3KCrrepHMeHTaJibHOrO 

HCCJieAOBaHIDI .siBJieHHH, CB.si3aHHbiX C o6pa30BaHHeM KJiaCTepOB C IIOBLIIIIeHHLIM 

COAep)KaHHeM aKTHBaTOpa, II03BOJI.sieT IIpHMeH.siTb ero AJI.si H3yqeHIDI aKTHBHpOBaHHLIX CTeKOJI 

n106oro Apyroro XHMHqecKoro cocTaBa, rronyqeHHLIX c HCIIOJIL30BaHHeM MeTOAa SPCVD. 

B n;eJIOM, IIOJiyqeHHbie B AHCCepTaiJ;HOHHOH pa6oTe pe3yJinTaTLI MOryT HCIIOJib30BaTbC.si 

B OpraHH3aiJ;IDIX 3aHHMaiOI.IJ;HXC.si H3rOTOBJieHHeM H HCCJieAOBaHHeM Jia3epHLIX CHCTeM Ha 

ocHoBe aKTHBHLix BoJioKoH. B qacTHOCTH 3To: HQBO PAH, 000 HTO "HP3-IIoniOc", MrY 

HM. H. II. OrapeBa r. CapaHcK, YHHBepcHTeT HTMO r. CaHKT-IleTep6ypr, OAO IIHIIIIK r. 

IIepMn, HrY r. HoBocH6HpcK H AP· 

3aMeqauuu 

HeCMOTp.si Ha HOBH3HY H 3HaqHMOCTb AaHHOH AHCCepTaiJ;HOHHOH pa60TLI B HeR TaK)Ke 

rrpHcyTcTByeT H p.siA MOMeHToB, T}Je6yiOm;Hx 3aMeqaHHii: 
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1) B rryHKTe 4.1 011HCbJBaeTCSI CI10C06 )l)ISI OQeHKH KOHQeHlpaQHH HOHOB Yb3+ B 

KBapQeBOM CTeKJie, O.l]HaKO B .l]aJibHeihneM Q>opMyJia (4.7) 11pHMeHSieTCSI JIHillb K o6pa3QY 7f. 

JibiJIO 6bi 110Ka3aTeJibHO, C TOqKJf 3peHHSI 11pHMeHHMOCTH ::noro MeTO.l]a, IIpOBeCTH TaKHe 

pacqfu'bi H )]JISI HeKOTOpbiX .n:pyrHX o6pa3QOB, y KOTOpbiX KOHQeHlpaQHSI HTTep6HSI H3BeCTHa 

HCXO)]SI H3 .l]aHHhlX 110 peHTreHOBCKOMY MHKpOaHaJIH3y. 

2) )l,OI10JIHHTeJibHhlM apryMeHTOM B 110Jib3Y .l]OCTOBepHOCTH 11pOBe)]eHHhlX OQeHOK 

Cpe.l]Hero pa3Mepa KJiaCTepOB Ha OCHOBe Cl1eK1pOB OIITHqecKOrO pacceSIHHSI H 11pHMeHeHHSI K 

HHM a1111pOKCHMaQHH P3JieSI, 6hlJI 6bi Hel1ocpe.n:cTBeHHhiH aHa.rrH3 H3o6pa)KeHHSI aKTHBHoro 

CJIOSI C KJiaCTepaMH, 110JiyqeHHbiH 11pH 110MOIQH 11pOCBeqHBaiOIQero H CKaHHpyiOIQero 

3JieK1pOHHbiX MHKpOCKOI10B. 

3) B pa6oTe TaK)Ke BClpeqaiOTCSI He3HaqHTeJibHbie o11eqaTKH. Ha11pHMep: Clp. 6: 

«QeJihiO .l]aHHOH .l]HCCepTaQHOHHOH pa6oTe ..• » , Clp. 9: «PaCCMOlpeHa B03MO)KHOCTb HX 

11pHMeHeHHe B KaqeCTBe HHClpyMeHTa ... » , Clp. 24: «B CHJIY Ba)KHOCTH B011poca 0 BJIHSIHHe 

KOHQeHlpaQHH». HeKoTopbie rpaQ>HKH CJIHIDKOM Ma.rreHbKoro pa3Mepa, qTo6hl MO)KHO 6hlJIO 

SICHO YBH)]eTb Ha HHX 011HCbiBaeMhle oco6eHHOCTH KpHBbiX. 0co6eHHO 3TO KacaeTCSI pHCYHKa 

3.2.d. B .n:aHHOM cJiyqae 6bmo 6bi Jiyqme 11pe.n:cTaBHTh ero B JiorapHQ>Ml{qeCKOM MaciiiTa6e. 

C.n:eJiaHHhie 3aMeqaHHSI, o.n:HaKo, He SIBJISIIOTCSI 11pHHQHI1HaJihHhlMH H He 

CHH)KaiOT BbiCOKOH OQeHKH .l]aHHOH .l]HCCepTaQHOHHOH pa60Tbi. B QeJIOM OHa Bbli10JIHeHa Ha 

BhiCOKOM ypoBHe, MaTepHa.rr xopomo cTpyKrypHpoBaH H pa36HT 110 rJiaBaM, qTo y11poiQaeT 

BOC11pHSITHe H 110HHMaHHe pa3HOpO.l]HbiX aCI1eKTOB, H3JIO)KeHHhlX B .l]aHHOH pa6oTe. 

ABTopeQ>epaT 110JIHOCThiO Olpa)KaeT ocHOBHYIO CYTh co.n:ep)KaHHSI .l]HccepTaQHH. 

OcHOBHbie pe3yJihTaThl 110 TeMe .l]HccepTaQHH H3JIO)KeHhl B 10 HayqHhlX pa6oTax. lh 

HHX 3 rry6JIHKaQHH B 3apy6e)KHbiX peQeH3HpyeMbiX )KypHa.rrax, BXO.l]SIIQHX B Me)K.l]yHapO)]Hhle 

peQ>epaTHBHbie 6a3bi .n:aHHhlX H cHcTeMbi QHTHpoBaHHSI Scopus H Web of Science, Tamx KaK 

« Optical Materials Express» H «Optical Materials» H 2 rry6JIHKaQHH B ~pHa.rre «HeJIHHeHHhlH 

MHp», Bome.n:meM B TiepeqeHb H3.l]aHHH, peKoMeH.l]OBaHHhiH BAK. TamM o6pa30M, 

.n:HccepTaQHOHHaSI pa6oTa E.A. CaBeJiheBa «KJiacTepHJaU:HH HrrepoHH B onTHqecKHX 

BOJIHOBOJJ;3X Ha OCHOBe aMop«Jmoro JJ;HOKCH,LJ;a KpCMHHH» Y.llOBJieTBOpSieT BCeM 

1pe6oBaHHeM, 11pe,n:'bSIBJISieMbiM K .l]HCCepTaQHSIM, 11pe.l]CTaBJieHHbiM Ha COHCKaHHe yqeHOH 

CTel1eHH KaH.l]H.l]aTa Q>H3HKO-MaTeMaTHqeCKHX HayK (Ha OCHOBaHHH ilOCTaHOBJieHHSI 

TipaBHTeJibCTBa PoccHHCKOH <l>e.n:epaQHH OT 24 ceHTSI6pSI 2013 r. N2 842), a ee aBTop, 

CaseJILeB EsreHHH AJieKcan,LJ;posHq, 3acJiy)KHBaeT 11pHcBoeHHSI cTel1eHH KaH.l]H.l]aTa 
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<l>H3HKO-MaTeMant:qeCKHX HayK no cne:u;mUlbHOCTH 01.04.07- cJlH3HK3 KOH)J.eHCHpOB3HHOf'O 

COCTOHHHH. 

,ll;oKJia.LJ; coHcKaTen.a CaaenheBa E.A. no MaTepHanaM .LJ;HccepTa:u;HoHHOH pa6oThl 11 

OT3hlB AO «HHH «<Iomoc» MM. M.<l>. CTenhMaxa» o6cy)I(.LJ;eHbi 11 3acnyrnaHhl Ha 3ace.LJ;aHHH 

ceK:u;HH HTC HHCTHTyTa 05.02.2018r. npoToKon .N2 112018. 

OTibiB no.LJ;rOTOBHnH: 

KpoToB IO.A. 
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