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Pedepar:

1. O6'eKT mocimpKeHHs - POTO- i TEPMOIHAYKOBaHi SIBUILA B KpUcTanax cuiaeHiTiB Bil2Si020 Ta Bil2Ge020,
nerosanux Al, Ga, Sn, Fe, Cu, Cr, Mn, V, Mo, Ag, a TakoX 3 fedeKTaMu HeCTeXioMeTpii. MeTa JocimKkeHs:
BUpillIeHHs NTpo6ieMU IIMOOKUX LeHTPIB, 1110 BiJl[IOBiAa0Th 32 psAf GOTO- i TEpPMOIHIYKOBaHUX SIBUIL Y CUJIEHITaX.
MeTtonamu AOCTIIKeHHS € ONTUYHA, GOTOeNeKTpUYHa, POTOMIOMIHECIIEHTHA CITIEKTPOCKOITisi BUAUMOTO i
[IPUMUKAIOYMX [1ialla30HiB, KOJMBaJIbHA CIIEKTPOCKOIisl, MAaTHITHUIN LUPKYJSIPHUAN TUXPOi3M, OITUYHE
IeTEKTYBaHHS [1aPaMarHiTHOTO PE30HAHCY, TEPMOAKTUBAlLliliHA CIIEKTPOCKOIIiS, JieJIeKTPUYHA CIIEKTPOCKOIIis
3BYKOBOT'O JIialla30Hy, MeTOJ, YOXpasibCKOT0 BUPOILYBaHHS KPUCTAJIiB, PEHTTEHOCTPYKTYPHUM Ta CIIEKTPAJIBHO-
eMiCiiHUI aHasli3. Briepie ofep>kaHo HACTYIHI pe3yJbTaTy. 3Hai1eHO OCHOBHI 3aKOHOMIPHOCTI (pOTO- i
TEPMOXPOMHOTO €(EKTIB, TEPMiYHOI aKTHBALlii Ta raciHHs POTONPOBiIHOCTI, PopmMyBaHHS POTO- i

TEepMOEJIEKTPETHUX CTaHiB. BusHaueHO nnapaMeTpy eJIeKTPUYHO i1 ONTUYHO aKTUBHUX JedeKTiB. BctaHoBieHO



JIoKasizauilo y KpUcTaiiyHii rpatni ioniB Bi3+ Ta BiS+y S i-Bysnax; Cu2+, Cu3+, Ag2+, Ag+ Cr3+, Mn4+, V2+y Bi-
By3sax; Fe3+, Fe2+, Mo5+, Mo6+ y Si (Ge)-By3siax rpaTku. 3HalieHO 3MiHY 3apsI0BOTO CTaHY iOHiB, [0
CIIPUYMHIOIOTh POTOXPOMHUI edeKT; I0Ka3aHo, 1o el eeKT y cuieHiTax 3 Al 3yMOBIIOI0Th NapaMarHiTHi LIEeHTpU
[AlO] i3 mipkoto h, mesokani3oBaHOIO Ha By3J/1ax KUCHIO. [IeHTU(IKOBAaHO 00'eMHO-3apsIOBY Ta KBAa3iAUIIOJIbHY
noJisipu3alii, mpouecy ABo- Ta 6araroleHTpoBoi pekoMbiHalii. BUKOHaHO MOJEI0BaHHS ITPOLECiB OIITUYHOTO Ta
TEPMIiYHOTO Iepe3apsyKeHHs [MINO0KUX LeHTPiB. I3 nobynoBoo giarpaM KoHQIrypauiiiHux KOOpIUHAT ONKUCAHO
(HOTOXPOMHUI eEKT, NOMIIIKOBY (POTONPOBIIHICTb Ta TEPMOCTUMYJILOBAaHUH CTPyM. [ToKasaHo, 110 rIN60KUM
LEHTPaM Yy CUJIEHITaX IPUTaMaHHA CUJIbHA €JIEKTPOH -~(POHOHHA B3a€MOJIiisl, SIKy OLIiHEHO Yyepe3 ypbaxiBChbKUI
napamMeTp KpaioBoro norsavHaHHs g = 3 - 5 ta ¢paxrop Xyanra-Puca S =7 - 10 . Peaysnbraty po60T pEKOMEH,0BAHO
IIO 3aCTOCYBaHHS y (PYHKLIOHAJbHIN eJIeKTPOHilli (pOo3po6Ka IPOCTOPOBO-4aCOBUX MOAYJISITOPIB CBITJIa, IJIaHAPHUX
MiKpOXBUJIbOBOZIB, 3aMIACY IOJIOTPaM, €JIEKTPETHUX ITpuakiB).ONTUMI 30BaHi TEXHOJIOTi pEKOMEHIYIOThCS OJ1s1

BUPOLIYBaHHS i IETYBaHHS CUJIEHITIB.

2. The object of the work is the investigation of some photo- and thermoinduced phenomena in Bi12SiO20 and
Bi12GeO20 oxides single crystals of sillenite family with different degree of stoichiometry and doped by different
impurities such as Al, Ga, Sn, Fe, Cu, Cr, Mn, V, Mo, Ag. The aim of the work is the solution of the problem of the
deep centers responsible for some photo- and thermoinduced phenomena in sillenites. Methods of investigation:
optical, photoelectrical, photoluminesence and vibrotional spectroscopy, magnetic circular di -chroism and optical
detection of electron paramagnetic resonance, thermoactivative and dielectric spectroscopy in audio frequeney
range, x-ray and spectroemissional analysis, Czochralski method of the crystal growth. The results obtained at the
first time. There are determined the main features of photo- and thermochromic effects, thermal activation and
the photocon ductivity quenching, the thermoelectret state formation. Para- metrs of electrically and optically
activece nters are determined. The localization of Bi3+ u Bi5+ -ions in Si-positions; Cu2+, Cu3+, Ag2+, Ag+ Cr3+,
Mn4+, V2+-ions in Bi-positions; Fe3+, Fe2+, Mo5 +, Mo6+ -ions in Si(Ge)-positions of crystaline lattice are deter-
minede. It is elucidated the change of the charge states for the ions that results in photochromic effects. It is
shown that in sil- lenites with Al-ions this effect is due to the appearence of paramagnetic centers [AlO]-type with
the hole h, delokalized on the tetra- positions. Contribution of the space charge and quasi-dipole polarization has
been identified. The processes of the two- and multicentral recombination have seen clearified. The simulation of
the optical and thermal recharging of deep levels has been cavvied out. Photochromic effects the impurity
conductivity and thermoinduced centers have been described on the basis of the configura- tion coordinate
diagram. It has seen shown that for deep centers in sillenites the strong electron-phonon interaction should be
taken in considera tion. That follows from the values of Urbach parameter g = 3-5 for fundamental absorption and
Yuang- Riz factor S =7-10 The results of the work may be recommend for application in the field functional
electronics: working out of the light space-time modulators, planar microwavegavds. Recording of the optical ho -
logrames and electret devises. Optimized technologies are recommend for growth and dopping levels of sillenite
crystals.
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