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3AKJIIOYEHHUE

denepantbHOTO TOCYAapCTBEHHOTO OIOKETHOTO YUPEKICHUS HAyKH VIHCTHTYTa TEOXUMUHN
uM. A.Il. Bunorpanosa Cubupckoro otaeneHus Poccuiickoil akaneMun HayK

Hucceprannonnas pabora IllamaeBa Anekces Aunekcanaposuda «llomydenne u
ONITHYECKUE CBOMCTBA KPUCTALIMYECKHMX M aMOpQHBIX (QYyHKIHMOHAIBHBIX MAaTEpHUAJIOB,
JICTHPOBAHHBIX PEIKO3EMENIbHBIME U MEPEeXOAHBIMH HOHAMU» HA COUCKAHWE CTEIEHH YUYEHOH
CTETIeHH JIOKTOpa TEXHHYECKUX HAyK 10 crenuaibHocTd 1.3.8. - Ou3nuka KOHAEHCUPOBAHHOTO

cocTosiHUS BhIosiHeHa B JlabopaTopuu ¢uzuku moHokpucramuioB UI'X CO PAH.

[Ilanaes Anexceit Anexcanaposud, 30.07.1973 r. poxnenus, rpaxxaanuH Poccuiickoi
Oeneparyn, OKOHYHI VIpKYTCKHIl TOCYIapCTBEHHBIN YHHBEpCHUTET ((pu3nueckuil paxynbreT) B
1996 romy mo crnemmaimpHOCTH «®Du3MKay ¢ nOpUCyXAeHHEM KBaauukaiun «DU3HK.

[IpeniogaBaresp Mo cenraIbHOCTH PU3HKaY.

C 1996 1. mo 1999 r. lllanaes A.A. npomien oOyueHue B ouHoi acnupantype UI'X CO
PAH no crientuansroctr 01.04.06 «®u3uka tBepioro tenay. B 2003 roay 3amu T AUCCEPTAIUIO
no teme «BzaumoneiictBre negekToB U HOTOCTUMYIMPOBAHHAS JIIOMHHECIIEHIMS BO QTOpHIax

6ap1/151» C MPUCYKACHUEM yquOﬁ CTCIICHHU KaHauJaTa (bl/ISI/IKO-MaTeMaTI/ILIeCKI/IX HayK.

C 1997 rona no Hactosimee BpeMs: padotaer B Jlabopartopuu (pu3MK¥ MOHOKPHCTAJJIOB
NI'X CO PAH. B nepuoj moOAroToBKH AMCCEpTallMM — B JOJDKHOCTH CTapLIEro HAy4HOTO
COTPYAHHUKA U 3aMECTUTEIS fUpeKTopa 1o HayyHou padore UI'X CO PAH.

Juccepranus paccMOTpeHa Ha paclIMpeHHOM 3aceanuu ceMuHapa Jlabopatopuu Gpu3uku
monokpuctauioB UI'X CO PAH «Poct u cBoticTBa KpuctauioBy (mpotokos Ne 5 ot 27.09.2025
r, IpUCYTCTBOBaJIO 24 uenoBeka (Bkmouas cotpyanukos UI'Y, BUIT CO PAH, UCD CO PAH u
IOY ©HII Mul" Yp PAH), B ToM uncie 4 uineHa auccepTaliuoHHBIX coBeToB J[ 24.2.306.01 u
J124.1.053.01.



Onenka BbINOJIHEHHOH coMCKaTe eM paboThI.

Huccepranmonnas pabora IllanaeBa Anexcess AJleKcaHApoBHYA IIpeCTAaBIIET cOGOit
3aKOHYCHHYIO HAyYHO-KBAIM(QUKALMOHHYIO paboTy, LEIbI0 KOTOpPOH SBIseTcs pa3paboTKa
()H3UKO-TEXHOIOTHYECKMX OCHOB HONMy4eHHUs S(Q(PEKTHBHBIX KPUCTAUIHUECKAX U aMOPQHBIX
(QYHKIHOHATBHBIX MAaTepHATOB C 3aJaHHBIMH CBOMCTBAMH. AKTYaJbHOCTh HCCIICOBAHMUS
OIPENENACTCS KIIIOUEBBIMHU 3a/ladyaMH IIOMCKA HOBBIX (DYHKIHOHAIBHBIX MaTepPHAIOB, KOTOPBIE
MMEIOT NPUKIAJHOC 3HAYCHHE B Cepax saepHOH OE30IacHOCTH, PaJAHAIHOHHOIO KOHTPOJI,
Oops0e ¢ TeppOpU3MOM, a TakKe BaXKHBI IPU [IPOCKTHPOBAHHHE H H3TOTOBICHHH IIPOIYKIHH
ABOUHOrO HasHadeHus. [lomydenHble B paboTe pe3ynbTaThl MOKHO KBATH(HIMPOBATH KaK HOBBIE
HayYHO-000CHOBAHHBIE TEXHUYECKHE M TEXHOIOTHYECKHE PENICHNS], BHEAPEHHE KOTOPBIX BHOCHT

3HAYMMBIN BKJIaJ B Pa3BUTHE HAIIHOHAILHON 3KOHOMHUKH.

JIn4HOe y4acTHe COHCKATeJsi B IOJIyYeHHH pe3y/bTATOB, H3JI0KEHHBIX B
AHCCEePTAIIHH.

Huccepranionnas paboTa SBISETCS WTOrOM MHOTOJIETHETO HAYYHOTO TpPyJAa aBTOpA,
OXBaThIBaroNIero mepuox ¢ 1998 no 2025 rr. Pesynpratsl Heciie10BaHu, NOCBSIIEHHEIE POCTY
kpucTatoB BaFBr:Eu®", ciekTpaibHbIM H3MEPEHHSM 1 H3yYeHHUIO BIHSHHAS IIPUMECH IIETIOYHBIX
METaJIJIOB Ha ONTHYECKHUE CBOMCTBA 3THX KPHCTAILIOB, H3JI0XKEHBI IUCCEPTAHTOM B COABTOPCTBE U
OCHOBaHBI Ha JKCIIEPUMEHTAIIBHBIX PE3yJIbTaTaX, B 3HAYUTEIBHOM Mepe MOIYYEHHBIX UM JIHYHO.
BrIpamnuBanue u uecnenopanue kpructamios BaBrl, BaCll, SrBrl BemmonHsIMCh B paMKax IpaHTa
POOU N15-02-06514 (2015-2017rr) «Pauanuonnble IPOIECCH B MOHOKPHCTAIIAX Ha OCHOBE
IEIOYHO3EMENIBHBIX TaJIOTCHUIIOB C PEAKO3EMEIBHBIMH IIPHMECSME) (IUCCEPTAHT SBIISUICA
pykoBonutenem) u rpanta PHO Ne 18-72-10085 (2018-2021 rr) «Ilomck 3¢hdeKTHBHBIX
aKTHBATOPOB M M3Y4YCHHE MEXaHH3Ma I[IEPEHOCa DSHEPIHH B CHUHTWUIATOpAX Ha OCHOBE
IC/I0YHO3EMENIBHBIX TaTIOMAO0BY (HMCCEPTAHT SBJIANCS OTBETCTBEHHBIM HCHONHHTeNeM). [Ipu
HETIIOCPEIICTBEHHOM YYacTHU aBTOpa pa3padaThIBAIMCh METOJBI MOATOTOBKH UCXOMHON IIMXTHL,
BBIIIOJIHSJIACH 9KCIIEPUMEHTBI I10 BBIPAIIUBAHUIO KPHCTAUIOB MIEI0YHO3EMEBHBIX FaJIOTeHH OB,
IIPOBOMIIMCE PAbOTEI [0 MOTYYEeHHIO KBapIEBOrO CTEKJIA M €ro JIETHPOBAHHIO, H3yUCHHE
IIPOLICCCOB  €r0  KPUCTAVIM3ALUM IPH MPOBEICHMH TEPMHUYECKHX HCIBITAHUN. ABTOPOM
chopMyIIHPOBAHBI 3aIIMIIAEMBIE TIOJIOXKECHHS, AKTYaNIbHOCTD, HAYYHAS HOBU3HA H [PAKTHYECKAs

3HAaYUMOCTD JUCCEPTALIHH.

Crenenn ACCTOBEPHOCTH PE3y/IbTATOB MPOBEJAECHHBIX HCCJIe0BAHUIA
[[OCTOBCpHOCTI) PE3yJIbTaTOB THUCCECpTAllUU IIOATBEPXKACHA 3HAYHTECIIBHBIM o0beMoM
SKCIICPUMCHTAJIBHBIX HCCJICIOBAaHHU U COBPCMCHHBIM YPOBHEM HCIIOJIb3YEMBIX METO/IOB

HCCJICIOBAHHUA, KOTOPBIE COOTBETCTBYIOT IIE€JISIM pa6OTBI W IIOCTAaBJICHHBIM 3aJa4dyam. HaquI:vIC



TIOJIOXKEHHUS U BBIBOJIBI, CHOPMYIHPOBAHHEIE COMCKATEIEM, OCHOBAHEI HA (haKTHUECKHUX JAHHBIX,
KOTOpBIE OIyOJIMKOBAHBI B PENEH3UPYEMBIX CTAaThSIX C COABTOPCTBOM COMCKATENIS, OTPAXKCHBI B
oTyerax 1o Temam locynapcreennbix 3amanuii UT'X CO PAH, rpantoB Poccuiickoro ®omnna
Oyunamenranbabix Uecnenopanui, Poceniickoro Hayunoro ®oHna, B KOTOPEIX aBTOP SIBILSLICS
PYKOBOAHMTEIEM M HCIOIHHUTEICM, a TAKXKe B paMKax IPYTHX HAyYHBIX HPOeKTOB. OCHOBHBIE
pe3yNpTaThl TUCCEPTAIlMH, ObLIH IPENCTABIEHBI COMCKaTeaeM Ha Oosiee yeM 40 poccHHCKHX H

MEXIyHapOAHBIX KOH(PEPEHITHIX.

Hayunas HoOBH3HA IHCCepTANIMOHHOM PaboThI.

Brepssie metonom Illtebepa B rpagHTOBOM THINE C IUIOCKMM IHOM OBUIH BBIPALICHBI
oObemHBIe KpucTaLisl BaFBr:Eu’". Beuto mnokasaso, uto mpu JIETUPOBAHUU IIETOYHBIMH
meramtamu Na, K, Rb kpucramios BaFBr:Eu** mpomcxomuT caBur CIIEKTpa CTUMYJISIIUM B
JATMHHOBOJIHOBYIO CTOPOHY M 3HAYMTEIBHBIA POCT HHTEHCUBHOCTH (DOTOCTHMYJIMPOBAHHOM
JIIOMHHECIEHIINH.

Briepseie Ha ocHOBe netanbHOrO aHamm3a cuekrpoB JICK u TI' 6uHapHEIX cuctem BaBr-
Baly, BaCl-Bal, u SrBr,-Srl; Geuto mpoBeneHo wuccnemoBanue (ha3oBBIX PaBHOBECHH 3THX
Coe/IMHEHHH. bbuta Brepsbie nosydena (azopas auarpamma cuctembl BaBro-Balo, u3 koropoit
CIENyeT, 4T0 KOMIOHeHThl BaBr, m Bal, Heorpanm4yeHHO pacTBOpHMBI MeXIy co0Oi Kak B
KUIIKOM, TaK U B TBEPJOM COCTOSIHHHU M IIPEICTAB/IAIOT HEIPEPLIBHEIN s TBEPABIX PACTBOPOB
3aMeLIeHHUSsI.

Brepseie 6bumi Beipamens! kpuctamisl BaBrl, BaCll u SrBrl ¢ manoi KoHueHTparuei
MOHOB €BpOIHs (MEHEE OJHOTO IPOLEHTA) U 110 KParo ONTHYECKOT0 HOIJIONMIEHHS ObLTa OlleHeHa
IIUpHHA 3alpPEHIeHHON 30HBI O3THX KpUcTauioB. Jlmst moHokpucramioB BaCll meromom
PECHTTCHOCTPYKTYPHOIO aHalW3a BIIEPBBIE IIOJNyYEHBl KpUCTaUiorpapuyeckde IaHHBE. B
kpucraiax BaCll u SrBrl npsambmv cioco6om u3MepeH CBETOBOM BBIXO/I TIOMHHECIIEHIINH. Panee
TaKHE OLCHKH BBIOJIHSJIM TOJBEKO HA IOPOINKOBBIX 0Opasiax.

BriepBble Uit KBApUEBBIX CTEKOJ, H3TOTOBICHHBIX M3 BBICOKOYHCTBIX KBApLHTOB
mecTopoxkaeHust Bocrounoro Casna, mogo6paHo onTHMaIbHOE cooTHoImeHue mpumeceit Ti u Ce
(0,01 % 1 0,001 %, COOTBETCTBEHHO), MPUBOALIIEE K MPAKTHYECKHU [TOJTHOMY IOTJIOMIEHHUIO B YD
obnactu HaumHas oT 320 HMm.

Briepsrie mpoBeneHo cpaBHeHHE CBOMCTB KBapLEBBIX CTEKOJ, MONYYeHHBIX H3 CHIPbS
Pa3IUYHBIX KPHCTAJUTMYECKAX MO UKAIIHIA.

BriepBbie yCTaHOBJIEHO, YTO Pa3IMYHOE COOTHOLICHHE II0JIOC CHHIJIETHON U TPHILICTHOM
momuHecneHnn# Ge-ODC (II) meHTpoB 3aBHCHT OT THNa KpHCTaLIHdeckodl ¢aszsr SiOa, u3

KOTOPO¥ OBLIO IIOJIyYEHO KBApIEBOE CTEKIIO.



IIpakTHyeckasi 3HAYMMOCTb paboOTHI

B pabore nokaszano, uro npumeneHue Metoza lllteGepa qaetT BO3MOKHOCTH BhIpAIIMBaHHS
OPHEHTHPOBAHHEIX U Oe3leeKTHRIX KpucTawioB BaFBr:Eu?".

Jleruposanue kpuctawios BaFBr:Eu?* mpumecsio Na' IpHBOMT K pOCTY HHTEHCHBHOCTH
OCJI B HECKOJIBKO pa3 W CIBUTY CIIEKTpa CTHMYJISIIIHA B OoJjiee yIOOHYIO U CUMTHLIBAHHS
KpacHYIO 00J1acTb.

Pazpaboransble crnocoObl MOATOTOBKH IMAXTHl W BHIPAIUBAHHS IEIOYHO3EMEIIBHBIX
TAIOUIHBIX KPHCTALUIOB MeTojgamu bpumikmena u YoXpalbCKOro, MO3BOJISIOT BBIPAIIUBATH
kpucraisl BaBrl, BaCll u SrBrl xak 6ectipuMecHbIe, Tak u jterupoBanHbie nonamu Eu, Ce i Sm.

Metoauka JIerupoBaHMs MCXOJHOIO MarepHalia M3 KBapLUTOB MECTOPOXKICHHS bypai
CapabIK IO3BOJIET MOJIy4aTh MOTUGHUIIMPOBAHHOE CTEKJIO, oTpe3aromee Y @-coCTaBIsIONIYIO
CIIEKTpa IOTJIOMEeHHs, HauuHas oT 230 HM, HCIOIb3yeMoe JJIs U3TOTOBJICHUS 000JI09eK (KOJI0)
UMITYJIBCHBIX JIAMII HAKQUYKHA OKOHEUYHBIX KaCKaJI0B JIa3ePHBIX YCTAHOBOK OOJIBIIONH MOIIHOCTH.

OOHapy>keHO, 4YTO KBaplLeBOE CTEKJIO, IIOJy4eHHOE M3 KOHIEHTpaTa KpPHCTOOAHTA,
ABIsieTCA OoJiee CTOMKHMM K KPHUCTUIH3AIUH IPU TEPMHUYECKUX HCIBITAHHUSX, YeM CTEKIIO,
IIOJyYEHHOE U3 KOHLIEHTpAaTa o-KBaplia.

YcranosneHno, uto xapakrep JomuHecneHnun Ge-ODC (II) meHTpoB MOXKET CIIYXKUTh B

Ka4€CTBC CTPYKTYPHO YyBCTBUTECIIBHOT'O MapKepa IIPH aHAJIKU3€ KBapIIEBbIX CTCKOIL.

IennocTs Hay4YHbBIX paldoT COHCKATe/si BBITEKACT W3 BBIIICYKA3aHHBIX HAyYHOU
HOBH3HBL, TCOPETHYECKON U ITPAKTHYECKON 3HAYUMOCTH, a TAK)KE TIOATBEPIKAACTCS IMyOIHKAIHEH
pe3yabTATOB B HAYYHBIX JKypHaJaX, y4acTHEM C JOKJIaJaMH Ha BEOYIIUX POCCHHCKHX H
MEXIYHApOJHBIX KOHQEpeHIUsSX. Pe3ynpTaThl, MOJyY4eHHBIE B XOJE€ HCCIIEHOBaHUS,
IPENCTABIIAIOT COOOH HOBbIE HAYYHO 0OOCHOBaHHBIE TEXHUYECKUE H TEXHOJIOTHUECKHE PELICHUS,

BHCIAPCHUC KOTOPBIX CHOCO6CTByeT YKPCIJICHUIO HAYYHO-TEXHUYCCKOTO IIOTCHIIAAIAa CTPAHEI.

IHosHoTa wH3/I0/KEHHS] MaTepPHANOB [JHCCepTAMH B padorax, omy0JHMKOBAHHBIX
coHcKaTesieM y4eHol crenenn. OCHOBHbIE HAay4dHbIE Pe3YJIbTAaThl OMyOIMKOBaHbBI B 29 paboTax
u3 nepeuns BAK u B xKypHanax, HHIEKCHpYyeMbIX B MeXxayHapoaHsix 6azax SCOPUS u Web of

Science, 2 oruerax HUP rpantoB PO®U u PHD.
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