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KiroueBble  ci0Ba: JIIOMUHECUUPYIOIIME CTEKJIA, HEOJWMOBBIE CTEKIIA,
UTTEpOUEBbIE CTEKIA XAHTHUT, CIEKTPHI IMOTJIOMICHUS, CIEKTPbl JTIOMHHECIICHIIUH,
KUHETHKA 3aTyXaHus JTIOMUHECIICHITUY.

OOBEKT UCCIIeIOBaHUS: 00pa3Ilbl MAaTEPUAJIOB, COJIEpKAIUE UTTePOUit, 00pa3Ilhl
XAHTUTOMOAOOHBIX CTEKOJI, AKTUBUPOBAHHBIX HEOJAUMOM.

Llenb: TMOMYYEHHE HOBBIX TMEPCHEKTUBHBIX JUISI  psAda  IPUIOKECHHM
mroMuHecupyromux Nd-comepkamux u Y D-comepkaiiux ONTHYECKUX MaTEpUaIoB,
UCCIIEJIOBAHUE  CIIEKTPAJIbHO-JTIOMHUHECIEHTHBIX  XapaKTEPUCTUK  IOJTYYEHHBIX
MaTepHaoB.

Metoponorus: Hanu4yue B W3ydaeMbIX YD-comepikalmux Mopormkax, cTékiIax u
KBa3WKEpaMHUKe, KPHUCTAUIMYECKUX (a3  KOHTPOJHUPOBAIOCH C  MOMOIIBIO
pentreHoBckoro audpakromerpa JPOH-2.0 ¢ ucnons3zoBannem CuKo uzmydeHus
(L =1,54060 A). JludpakTorpaMMbl CHUMATHCh i 0OpaslloB METOJOM Ha
OTpaKEHHEe.  3amuch  CIEKTPOB  CBETOOCIAOJICHHS  OCYIIECTBISIach  Ha
cnexktpodoromerpe «Cary 500», a ciekTpoB IFOMUHECIIEHITNN Ha criekTpomeTpe S100
py BO30YXKJICHUH HETPEPBIBHBIM HM3TyYEHHUEM IOIYIIPOBOJIHUKOBOTO ya3epa ML-
151 cnexkTpalibHO-TFOMUHECIICHTHBIC CBOMCTBA CHHTE3MPOBAHHBIX Ha Bo3ayxe Nd-
COJIEPIKAIINX HUTTPHUIA-aTIOMOOOPATHBIX CTEKOI C COCTAaBOM BOJHM3U CTEXHOMETPHUU
XaHTUTa WCCIECIOBAINChL C UCIHOJb3oBaHUEM crektpodoTomerpa Cary-500 u
MOJEPHU3NPOBAHHON YCTaHOBKM Ha OcHOBe cnektpomerpa CJ/IJI-1, a mpoueccsl
KOHBEPCHUU ONTHUYCCKUX BO30YKICHHHA HMCCIICIOBATNCH MyTEM H3YYCHHUS KHUHCTHKU
3aTyxaHusi moMuHecueHmu nonos Nd** ¢ ucnons3oBanuem nasepa Ha candupe ¢
TUTaHOM (A, = 800 HM, At,,,, # 10 HC) 1 nudpoBoro ocrmuiorpada.

OcHOBHBbIE pe3ynbTaThl: ObuM cuHTe3upoBaHbl Nd-comepkamux u  YDb-
CoJlep KaIluX ONTUYECKUX MaTepHUasioB, ObUTM OCBOEHBI METOMBI WM armapaTrypa s
u3MepeHus AudpakTorpaMM, CIEKTPOB MOTJIONICHUS, JIIOMUHECIICHIIMA U KUHETUKHU
3aTyXaHUsl JTIOMUHECUCHIIMHU. [ CMHTE3MpOBaHHBIX OOPa3IOB M3MEPEHBI CIIEKTPHI
MOTJIONIEHHUS, CIEKTPhl JIOMUHECHEHIIMU. Takke HW3MEPEeHbl 3HA4YCHUS BPEMEH
3aryxanus JoMuHecteHun Nd-comepikamux o0pasmnoB. PaccunTaHbl KBaHTOBBIC
BbIXO0 161 JTroMuHectieHmu Nd-comeprkanmx o0pasoB. beutH O1eHeHBI TePCIICKTHBBI
NPUMEHEHUS JaHHBIX MAaTEPUAJIOB B KAUECTBE aKTUBHBIX CpPE[l AJIs Ja3epOB.
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KiTtouaBbist CJIOBBI: TIOMIHECIIBIPYIOITYBIS IITKJIA, HEAIBIMABBIS IITKJIa, ITIPO1eBhIA
IIKJIa, XaHTBIT, CIICKTPHI MMarjbIHAHHS, CIICKTPHI JJIOMIHECIIHIIbI, KIHEThIKA 3TaCaHHS
JIFOM1HECIIDHIIBIL.

AOG'exT macnenaBaHHi: Y30pbl MaTAPhIsIAY, SAKis YTPHIMIIIBAOLb 1TAPOiH, Y30pbl
XaHTUTOMOJOOHBIX IITKJIA, AKTHIBABAHBIX HEABIMY.

Mbra: arppIMaHHE HOBBIX MEPCHEKTHIYHBIX [UIS MIdpAry MNPBIKIAJAHHAY
TroMiHecHbIpyromdbix  Nd-YTpeIMTiBarOIIYbIX 1 Y b-YTPBIMITIBAIOIIYBIX aNTHIYHBIX
MaTIpbIsAiay,  JacielaBaHHE  CHEKTPAJbHA-TIIOMIHECIPHTHBIX  XapPaKTApPBICTBHIK
aTpbIMaHbIX MAT3PhIsIAY.

MeTtaganorisi: HasyHacllb y BbIBy4aeMbIX Y b-3MAIIYaiOlb Napalmikax, MIKIE i
KBa3bIKepaMille, KPbIITAMYHbIX (a3 KaHTpaisBajacs 3 JaramMoraidl paHTreHayckara
neippakTomeTpa J{poHos-2.0 3 BeikapeicTanHeM CuKo BeimpamensBanns (A = 1,54060
A). JIsidpaxrarpamsl 3apIMajics s y3opay MeTajaM Ha aJIIOCTpaBaHHE. 3arric
CHEKTpay CBETOOCIAOJEHUST aXbINUAYsuiacs Ha crnekTpadatomerpe «Cary 500», a
CHEKTpay JIOMIHECIPHIIBI Ha criekTpoMeTpbl S100 rpsl Y30y 1K3HH1 OecriepanblHHbIM
BbIIPAMEHbBAaHHEM  maympaBagHikoBara  Jyazepa  ML-151.  ChekrpanbHa-
JIOMIHECIPHTHBISL YIacliBacll CIHT33aBaHbIX Ha MaBeTpbl Nd-3MsIIYaronb 1TPbHIA-
aTIOMOOOPATHBIX IBIOAY ca cKiiaaaM madiii3y cTIX1aMeTphll XaHTUTA JacieaaBaics 3
BbIKapeICTaHHEM crekTpadatomerpa Cary- 500 1 mMamgdpHizaBaHail YCTaHOVKI Ha
acHoBe cnektpomerpa CJIJI-1, a mpampcel KaHBEpCil aNThIYHBIX Y30YIHKIHHSIY
JacienaBajics IUIIXaM BBIBYUSHHS KiHETHIKI 3aTyXaHHS JFOMiHeCHPHIEI iéHay Nd3*
3 BRIKApbhICTAHHEM Jiazepa Ha candipa 3 TeiTaHaM (A, = 800 uHM, At = 10 HC) 1 1iubaBara
aciputorpada.

AcHOVHBIS  BBIHIKI: ObUIl  ciHT?3aBaHbl  Nd-yTpeiviiBaromabix 1 Yb-
YTPBIMJIIBAIOIIYBIX alITBIYHBIX MAaTIPBIsLIIAY, OBl 3aCBOCHBI METAJIbI 1 arapaTypa s
BBIMSIDOHHS JbI(paKTarpaM, CIEKTpay MarjiblHAHHSA, JIOMIHECIPHIbI 1 KIHETHIKI
3racaHHs JIFOMIHECIPHIBI. JIJIsS CIHTI3aBaHBIX y30pay BBIMEPAHBIS CIICKTPHI
MarJIbIHAHHS, CIHEKTPhI JIFOMIHECIPHIBI. Takcama BBIMEPAaHbIA 3HAYIHHS YaCOY
3racaHHs JroMiHecIPHIbI NO-yTpbiMiiBaronubix 1mbi0ay. Pasmidansl KBaHTaBbIS
BbIXaabl  JroMiHecIPHIBI  Nd-yTpbiMimiBaromubix — meibay. Beiai  alppHEHbIs
MEePCIIEeKTHIBLI MPBIMSIHEHHS JA3€HBIX MATIPhIsIAY Y SKACIl aKTBIYHBIX acspoaI3sy
IS Jla3epay.
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Key words: luminescent glasses, ytterbium glasses, neodymium glasses, hantite,
absorption spectra, luminescence spectra, kinetics of luminescence decay.

Object of study: samples of materials containing ytterbium, samples of huntite-
like glasses, activated with neodymium.

Objectives: to obtain new promising luminescent Nd-containing and Yb-
containing optical materials, to study the spectral-luminescent characteristics of the
corresponding glasses.

Methodology: The presence of crystalline phases in the studied Yhb-containing
powders, glasses, and quasi-ceramics was monitored using a DRON-2.0 X-ray
diffractometer using CuKa radiation (= 1.54060 A). Diffraction patterns were taken
for the samples by the method of reflection. Spectral-luminescent properties of air-
synthesized Nd-yttrium-aluminum-borate glasses with a composition near
stoichiometry. The Cary-500 study and a modernized installation based on the SOL-1
spectrometer, and the optical conversion conversion processes are investigated by
studying the kinetics of the decay of the luminescence of Nd®*ions using a sapphire-
titanium laser (Agen = 800 Nnm, Atimp ~ 10 ns) and a digital an oscilloscope.

Main results: Nd-containing and Yb-containing optical materials were
synthesized, methods and apparatus were developed for measuring diffraction patterns,
absorption spectra, luminescence and luminescence decay Kinetics, methods and
apparatus for measuring the absorption, luminescence, and kinetics of luminescence
decay were mastered. For synthesized samples of measured absorption spectra,
luminescence spectra. The values of the damping times of the samples luminescence
are also measured. The quantum yields of the luminescence of synthesized Nd-glasses
are calculated. The prospects of using these glasses as active materials for lasers were
estimated.



