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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IncTuTyT MOHOKpUCTaNiB HTK "THCTUTYT MOHOKpUCTAIIB"
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 61.69.37

Tema gucepranii:
1. OnepskaHHS MOHO(A3HOI IMXTU Ta MOHOKPUCTAJIIB raJlOCUJIIKATy JIAHTAHY (JIaHTACUTY) IS 1T'€30TeXHIKU

2. Obtaining of monophase raw material and single crystals of lanthanum gallium silicate (langasite) for
piezoelectric engineering

Pedepar:

1. O6'exT pocnipxeHHs. llluxTa Ta MOHOKPUCTAJIM TaJIOCUITIKATY JIAHTaHY (JlaHracuTy). MeTa JoCiIsKeHHS.
Po3po6bka TexHOoJIoTii ofep>kaHHsI MOHO(A3HOI IMXTY | MOHOKPHUCTAJIIB JIAHTACUTY Ta MigBUIIEHHS X ONTUYHUX Ta
I1'€30€JIeKTPUYHUX XapaKTepUCTUK. MeTonu nociykeHHs Ta anapatypa. CydacHi §isnyHi, xiMiyHi Ta ¢pizuko-
ximiuHi meTony; sudpaxromerpu tuny D-500 "Siemens”, "Siemens-P3 /PC", nepusarorpad O/I-103 (MOM),
nunatomeTp Netzsch 402 ED, cniekrpodoromerpu KCBY-23, UR-20, CH-26, IDC-8, mikpockonu [Tomam-211,MIM-
8 Ta iHma anaparypa. TeopeTnyHi Ta NPaKTU4Hi pe3yIbTaTH, HOBITHICTb. BU3HaY€HO iHTEpBaJ iHTEHCHUBHO]
B3aemozii (950-1450)0C KOMIIOHEHTIB Ta BUBUEHO HAIIPSIMOK MacoOIlepeHOCY y X0 IuQysiiiHOro npoiecy
YTBOPEHHSI JIaHracuty y cucremi La203-Ga203-SiO2. BcTaHOBIIEHO, 0 3a0apBJI€HHSI MOHOKPUCTAJIB JIAHTACUTY
006yMOBJIEHE BiJHOBJIEHHSIM iOHIB Ga3+ Ta 3Haii[ieHO criocobu ix 3HebapsieHHs. [TiniopaHo ionn-moaudikaropu

Al3+ i Ti4 Ta BU3Ha4eHO iX CIiBBiIHOLIEHHS 3 MATPUYHUMU I0HaMU, 1O CIIPUSIIOTH YIIOPSIKYBAHHIO KPUCTAIIYHO]



IpaTKY JIAHTACUTY Ta MIOKPA LIEHHIO 10T0 ONTUYHUX Ta I1'€30€JIEKTPUYHUX XapaKTEPUCTUK. PO3p0O6IEHO TeXHOJIOTII0
ofiep>kaHHsSI MOHO(A3HOI LIMXTU Ta MOHOKPHUCTaIiB lanracuty. CTyIiHb BIPOBaKeHHs. TexXHOJIOTiIo IepefaHo Ha

IIPOMMUCJIOBE MifnprueMcTBo "YKpr'e30" (M. Uepkacu). ['any3p BUKkopucTaHH4. [1'e3oTexHika.

2. The object of study. Lanthanum gallium silicate (langasite) raw material and single crystals. The aim of study.
Development of a technique for obtaining monophase raw material and single crystals of langasite with improved
optical and piezoelectric characteristics. Methods and equipment. Up-to-date physical, chemical and
physicochemical methods; difractometers of D-500 Siemens, Siemens-P3 /PC types; OD-103 (MOM)
derivatograph; dilatometer of Netzsch 402 ED type; KSVY-23, UR-20, SF-26, DFS-8 spectrophotometers; Polam-
211, MIM-8 microscopes; etc. Theoretical and practical results, newness. The interval of intense interection of the
components (950-1450)oC is determined and investigated is the direction of mass transfer in the course of
diffusive process of langasite formation in the system La203-Ga203-SiO2. The coloration of langasite single
crystals is established to be caused by the reduction of Ga3+ ions; the methods of the decoloration are found.
Modifier ions (Al3+ and Ti4+) are chosen and determ ined is their ratio with respect to the matrix ions leading to
the crystal lattice ordering and the improvement of its optical and piezoelectric characteristics. A technique for
obtaining the monophase raw material and single crystals of langasite is developed. Degree of the reduction to
practic. The technique is passed to the industrial enterprises "Ukrpiezo"(Cherkassy). The sphere application.
Piezoelectric engineering.
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