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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 29.19.01, 29.19.04

Tema gucepranii:
1. TepmoakTuBaliiHa crieKTpockoris kpucrais Bil2SiO20, neroBanux ionamu Cr i Mn.

2. Thermoactivation spectroscopy of Bil25i020 crystals doped by Cr and Mn ions.

Pedepar:

1. O6'exT - poropedpakTusHi Kpuctanu Bil2SiO20 (BSO), nerosani ionamu Cr i Mn (BSO:Cr, BSO:Mn). MeTa -
BU3HA4YEHHS IapAMETPiB €JIEKTPUYHO AaKTUBHUX He(DEKTIiB Ta 0COOIMBOCTEN MOBIIbHUX MOJIIPU3ALIIAHUX SBUIL Y
kpucTtanax BSO:Cr, BSO:Mn. Metonu - TepmocTumyiboBaHa nossipusauis (TCIT), TepmMocTUMyJIbOBaHa
nenosspusauis (TCI) Ta TeMnepaTypHO- YaCTOTHI XxapaKTePUCTUKU Ai€JI€eKTPUYHOI TPOHUKHICTI. Briepiie
IOCJIDKIIEHO BILJIMB JleryBaHHs ioHamu Cr i Mn Ha ¢popmyBaHHS TepMo- i poroenextpeTHux craHis (TEC i OEC) y
Kkpucranax Bil2SiO20. BcraHoBieHo, o jieryBaHHs Cr Ta Mn NpU3BOIUTD [0 IOSIBY HOBHUX IIiKiB B TEMIIEPATYPHOMY
crexTpi crpymy TCJ] ta 3ymoimoe 36inbimeHHs 3apsay TEC i ®EC BigHocHO HeseroBaHoro BSO. [licTanu po3BUTKY
MOIEJIbHI YABJIEHHS [IPO TEMIIEPATYPHI 3a71€KHOCTI IHTEHCMBHOCTI MaKCUMYMiB IiKiB cTpymy TCII Big, yMOB

nornepeHboi Nossipusalii (Temnepatypu noJisipusallii Ta HalpyKeHOCTI 10151 ToJISIpU3allii) B BUIIa[IKax, KOJIU



peati3yeTbCs 6ibII HiXX NEePIIMI IOPSNOK KiHeTUKM peJakcalii. Bnepme y kpucranax BSO:Cr, BSO:Mn
ineHTH}iKoBaHO 06'eMHO-3aPSNOBUI Ta KBa3iAUIIOIbHMI MeXaHi3MU 10J1sIpu3aliii, SKi I0CTaBJI€HO Y BillTOBiAHICTD
KOKHOMY 3 mikiB cTpymy TC/. I1pu bomy BpaxoByBasocs, 10 MOPALOK KiHETUKY peJlaKcallii MOXKe IIepEeBUILYBaTH
OJVHML0. Briepiie nociaKeHo BIUIUB [I0NepeaHboi TepMo6pobky Kpuctasis BSO:Cr, BSO:Mn Ha crieKTpu CTpyMy
TCJI. BusiBiieHO 3HAYHUI BIJIMB [IPOLIECIB acoljianii Ta qucounianii e1eKTpuyHO aKTUBHUX AedeKTiB Ha POpMyBaHHS
TEC y kpuctanax BSO:Cr, BSO:Mn. Briepie gocifikeHO TeMIIEPAaTYPHO-4aCTOTHI 3aJIE5KHOCTI KOMILJIEKCHOI
IieJIeKTpUYHOI NPOHUKHOCTI KpuctauiB BSO:Cr, BSO:Mn, nnepeBeieHUX 10 TEPMOEJIEKTPETHOTO cTaHy. OpmepykaHi
Pe3yJIbTaTU PO NapaMeTpPshl eJIEKTPUYHO aKTUBHUX TedeKTiB y Kpucranax BSO:Cr, BSO:Mn pekoMeHyeTbCA

BHUKOPHCTOBYBATHU JJIs1 ONITUMI3aLii QyHKIiIOBaHHS [IPUCTPOIB 3aIIMCy Ta 0OpOOKM ONTUYHOI iHpopMalLiii.

2. The object is photorefractive Bil2SiO20 crystals doped by Cr and Mn ions (BSO:Cr, BSO:Mn). The aim of the work
is the determination the parameters of electrically active defects and the investigation of the slow polarization
processes in BSO:Cr, BSO:Mn crystals . Methods - thermally stimulated polarization (TSP), thermally stimulated
depolarization (TSD) and the temperature-frequency dependences of dielectric permitivity. The formtion of
thermo- and photoelectret states (TES and FES) has been studied. It is shown, that doping by Cr and Mn ions
causes the appearance of new thermally stimulated depolarization (TSD) peaks and increase of TES and FES
charges in comparison with undoped Bil12SiO20 crystals.The temperature behavior of TSD peak intensities
depending on conditions of preliminary polarization (the polarization temperature and the polarization voltage)
has been obtained in cases when the order of the relaxation kinetics exceeds unity. The space charge and the
dipole polarization mechanisms have been identified for each TSD peak. Considerable influence of association
dissociation processes of electrically active defects on the formation of the TES has been established in BSO:Cr,
BSO:Mn crystals. The temperature-frequency dependences of dielectric permitivity in BSO:Cr, BSO:Mn crystals
with the thermoelectret state have been investigated. The obtained results about the parameters of electrically
active defects in BSO:Cr, BSO:Mn crystals is recommended to be used for optimization of operation of writers and
treating of the optical information.
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