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1. BiMB CKJ1aly aKTUBAaTOPHUX JOMIIIOK Ha GOPMYBaHHS CTPYKTYPHUX IedeKTiB i BIaCTUBOCTI Jla3epHUX
MoHokpucrasnis PbMoO4:Nd3+ i PboWO4:Nd3+

2. Dielectric, optic parameters and point defects in lasing molybdate and tungstate single crystals doped by
neodymium ions

Pedepar:

1. Pob6oTa npucesueHa BU3HAYEHHIO BIUIMBY CKJIaAy aKTUBATOPHUX JIOMIIIOK Ha (POPMYBaHHS CTPYKTYPHUX
3apsIOKOMEHCYIOUNX AedeKTiB i BIaCTUBOCTI jla3epHUX MOHOKpHCTasiB PbMoO4:Nd i PbWO4:Nd. MeTomamu
peHTTeHiBChKOi Audpaxiiii, TiesIeKTpUYHOI Ta ONITUYHOI CIIEKTPOCKOITil BCTAHOBJIEH] TUMY i BU3HAY€Hi KOHIIEHTpallii
TOYKOBUX JledeKTiB B MOHOKpUcTanax PbMoO4:Nd i PbWO4:Nd B 3ane>XXHOCTI Bifi CKJIafly aKTUBAaTOPHUX JOMIMIOK i
KOHIIEHTpAlliil HEOAUMY, 3aIIPOTIOHOBAHI CTPYKTYPH aKTUBATOPHUX LIEHTPIB 3 ypaxyBaHHIM BifIOBiZHUX
MeXaHi3MiB 3apsI0BOi KOMITeHcallii. BCTaHOBIEHO, IO B BUPOIIEHUX METOIOM YOXPambChbKOTO KPUCTANIAX
PbMo00O4:Nd3+: ionu Nd3+ 3aiimaioTs KpucTasorpadiyHy no3uliilo CBUHIO0, BaKaHCii KUCHIO BifiCyTHI; 1151
KPUCTAaJiB, BUpOIeHUX i3 po3miasiB PbMo04-Nd203, PbMo04-Nd2(Mo04)3, PbMo0O4-NaNd(MoO4)2 BuzHaueHi
KOHLIEHTpaLii BaKaHCill MOIi6AeHY, a [4J1s1 KPUCTAJiB BUPOIeHNX 3 po3miaBy PbMoO4-NdNbO4 BctaHoBseHa iX
BiZICYTHICTb; JloKasibHe 0To4YeHHs Nd 3ayesKuTh Bifl CKyIany akTuBaTopHuX gomimok Nd203, NdNbO4, Nd2(Mo04)3,



NaNd(MoO4)2. BupouyBaHHs kpucTainiB PbMoO4:Nd3+ i3 posnnasisB PbM0o04-Nd203 i PbMoO4-NdNbO4
IIPU3BOIUTH 10 GOPMYBAHHS OJIHOTO TUILy aKTUBAaTOPHUX LIEHTPIB, a i3 po3mnsasiB PbMo0O4-Nd2(Mo04)3 i PbMoO4-
NaNd(MoO4)2 - nBox i 6inbute. [11s1 kpuctanis PboWO4:Nd3+, BupomeHux i3 posinasis PbW04-Nd2(W04)3
BCTAHOBJIEHA TPaHC(pOpMallisi aKTUBATOPHOTO LIEHTPY NPU 30i/IbLIEHHI KOHIEHTpaLii Heogumy B Kpuctasi 3 0,48 o
0,55 at.%. MakcumanbHy npoMeHeBy cTilikicTb 90 [k /cM2 gemoHcTpye KpucTtasi PbMoO4:Nd3+ 3 ogHuUM TUIIOM
aKTUBAaTOPHUX LIEHTPIB, akTuBoBaHut Nd203. TIpoMeHeBa cTiikicTs KpuctaniB PbMoO4:Nd3+, ski MaoTh [1Ba Ta
6inbIlle aKTMBATOPHUX LIEHTPIB, Ta IO CKIaAy IKUX BXOAUTb cniBakTuBaTop (Nb i Na) 3Haxonutbcs B inTepsasi 25-60
Ix/cm2 (aktuBanis gomimkamu Nd2(MoO4)3 NdNbO4, i NaNd(MoO4)2). Ha 0CHOBi BUBHaY€HUX CTPYKTYP
aKTUBATOPHUX LIEHTPIB B kpucTanax PbMo0O4:Nd3+, PbWO4:Nd3+ B 3a71€XXHOCTI Bifj KOHLIEHTpalii Heoaumy i
CII0co0y M10ro BBEJE€HHS B KpUCTaly, BUOGpaHi ONTUMasIbHI CKIaAu aKTUBATOPHUX JIOMIIIOK Ta YMOBY OTPUMAaHHS

KPUCTAaJIiB 1151 BUTOTOBJIEHHS BIOCKOHAJIeHUX esieMeHTiB BKP sazepis.

2. The work is devoted to determination of affection of dopant composition on formation of compensating charge
defects and properties of PbMoO4:Nd3+ and PbWO4:Nd3+ laser single crystals. Types and concentrations of point
defects are determined in PbMoO4:Nd3+ and PbWO4:Nd3+ single crystals in depending on activator composition
and Nd concentration by means of X-ray diffraction, dielectric and optic spectroscopy. Taking into account a
mechanism of charge compensation, the models of activator centers are proposed. It was established, that in the
grown by Czochralski method PbMoO4:Nd3+ single crystals: Nd3+ ions occupied the Pb crystallographic site,
oxygen vacancies were not determined; the concentrations of molybdenum vacancies were determined for the
crystals grown from PbMo0O4-Nd203, PbMo0O4-Nd2(Mo04)3, PbMo0O4-NaNd(Mo0O4)2 melts; molybdenum
vacancies were not determined for the crystal grown from PbMoO4-NdNbO4 melt; local surrounding of Nd in the
crystal lattice depends on composition of Nd203, NANbO4, Nd2(Mo04)3, NaNd(Mo0O4)2 dopants. The
PbMo0O4:Nd3+ crystal growth from PbMo0O4-Nd203 and PbMo0O4-NdNbO4 melts leads to one type activator
center formation, from PbMo0O4-Nd2(Mo0O4)3 and PbMo0O4-NaNd(Mo0O4)2 - more than one. For PbW0O4:Nd3+,
crystal grown from PbWO4-Nd2(W0O4)3 melt the transformation of activator center was determined under the
change of Nd concentration from 0.48 to 0.55 at.%. PbMoO4:Nd3+ crystals doped by Nd203 contain one type of
activator center and demonstrate the highest value of damage threshold of 90 J/cm2. Damage threshold of the
crystals containing two and more activator center and co-dopants lays in the interval of 25-60 J/cm2 (NdNbO4,
Nd2(Mo04)3, NaNd(Mo04)2 dopants). On the base of determined activator center models in depending on Nd
concentration and dopant composition, optimum dopant compositions and crystal growth conditions for
production of improved SRS laser elements were chosen.
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