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Pedepar:

1. Po6oTy npucBsiueHO JOCIiIKEHHIO YMOB i 3aKOHOMipHOCTe (popMmyBaHHS (Paz0BOro CKIaAy Ta MIKPOCTPYKTYpHU
kepamik YAG:Cr4+. [TokazaHo, mo crikaroyda go6aska SiO2 He MoXke OyTH 3aCTOCOBaHa /J1s1 CUHTE3y KepaMiku
YAG:Cr4+. BcTaHOBJI€HO, IO IIPM 3aCTOCYBaHi fo6aBku CaO, 3a1eKHICTh ONTUYHUX BJIACTUBOCTEN Bifl KOHLIEHTpallii
Ca g kepamiku YAG:Cr4+ € HEMOHOTOHHOIO, 3 onTuMyMoM 11pu C(Ca)=0.5 aT.%. ITokaszaHo, mo gob6aska Cr203
3MeHIIye mMBUAKicTs popmyBaHHs a3 YAP Ta YAG nif yac npouecy TBepnodasHoro cuHTesy kepamiku YAG:Cr4+.
BcraHoBieHO, mo Ha rpanuli 3epeH B kepaMili YAG:Cr,Ca ¢popmyeTbcs map 36arayeHnii Ca, sKMi NpUrHidye pict
3€epeH, 110 403BOJII€ OTPUMYBATU KepaMiKy BUCOKOI ONITUYHOI SIKOCTI. Bifnas Ha noBiTpi npu3BoauTs 1o 10-
KPaTHOTO 3HWXKEHHS KOHLeHTpallil ioHiB Ca2+ Ha MeXi 3epHa, IPaKTUYHO BUIAJIAIOUY L€ map. BctaHOBIEHO, M0
€Hepris akTuBalii okuciaeHHs ioHiB Cr3+ ctaHoBuTh 2.7+0.2 eB. [1okazano, mo nepesapsaka ioHiB Cr3+ B Kepamini
YAG:Cr4+ BinOyBaeThcs 32 paxyHOK IUQy3ii KUCHIO B 06'eMi 3epHa i 1m0 i MBUIKICTh 3HAYHO HIDKYA, HDK OOMIH 10HIB
Cr4+ MiX TeTpaegpuYHMMU i OKTa€IPUYHUMU MTO3ULISAMU KpUCTanivyHOI pewiTk YAG. CUHTE30BaHO KepaMiKy

YAG:Cr4+ (C(Cr)=0.1 at.%, C(Ca)=0.5 aT.%, Temrieparypa BakyymHoro cnikanHs 1750°C /10ron, Temneparypa



OKHCJIIOBasIbHOTO Bifnany 1450°C /15roq), mio BiATIOBilae BUMOraMu 10 MaTepiasiB 1J1sl IAaCUBHOTO 3aTBOPA. 3aTBOP

Ha il OCHOBI JJO3BOJIUB OTPUMATH iMITyJIbCU TeHepalii 3 4acToToo 8 KI'1, TpusaicTio 10 He.

2. The work is devoted to the study of conditions and regularities of formation of phase composition and
microstructure of Cr4+:YAG ceramics. The influence of CaO additive in combination with SiO2 aid on the
formation of structural and optical properties of ceramics of (Y,Ca)3 (AL,Cr)5012, 0.14 wt% SiO2 was studied. The
relationship between the SiO2 /CaO ratio and the microstructure of the obtained ceramics was determined; the
ratio of 37/63 wt.% causes the formation of fusible compounds in the SiO2-CaO system, which leads to abnormal
grain growth with the entrapment of pores in the grain volume. An increase in the CaO fraction contributes to
both the transparency of ceramics and the increase in the concentration of Cr4+ ions. The interaction of Ca2+ and
Si4+ ions results in the formation of a charge-neutral Ca2+_Si4+ complex, which causes the formation of Cr4+ ions
at a much lower concentration than in single crystals of YAG:Cr4+. It was concluded that the SiO2 aids is not
suitable for the synthesis of YAG:Cr4+ ceramics of high quality. The influence of CaO additive on the formation of
microstructure and optical properties of YAG ceramics has been established. Rise concentration of Ca2+ ions from
0.15 at.% to 0.5 at.% lead to increase the average grain size from 1.5 pm to 5 pm without manifestations of
abnormal grain growth and the formation of impurity phases. The influence of CaO additive on the formation of
structural and optical properties of Cr4+:YAG ceramics was determined. The degree of transparency and
microstructure of ceramics depends on the interaction of CaO and Cr203. This interaction leads to the
modification of the sintering process due to the formation of fusible compounds that cause the formation of
porous ceramics with micron pores. The efficiency of Cr4+ ions formation depends on the concentration of Ca2+
ions. Low concentration of charge compensator decreases the probability of formation of Ca2+_Cr4+ complex,
excess of Ca2+ ions leads to Ca segregation at the grain boundary. It was established that for the synthesis of high-
quality optical ceramics YAG:Cr4+ it is necessary to take well-defined concentrations of CaO additives (C(Ca)=0.5
at.%) and Cr203 (C(Cr)=0.1 at.%). Based on the obtained data, the influence of CaO, Cr203 and SiO2 additives on
the formation of the functional properties of YAG:Cr4+ ceramics was established allowing the synthesis of
YAG:Cr4+ ceramics with optical losses at the level of 0.1 cm-1 and an absorption coefficient of 4 cm-1at o = 1064 nm
(a patent of Ukraine for invention). These characteristics meet the requirements for materials for passive Q-
switching solid-state lasers with generation at a wavelength o = 1064 nm. On bench tests, using a passive Q-
switcher made from the developed ceramics of YAG:Cr4+, a generation pulse with a frequency of 8 kHz and a
duration of 10 ns was obtained.
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