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1. lnnamika eHepro- Ta MacollepeHeCEHHs B aKkTUBOBaHUX KpucTanax YAG, YAP, LiNbO3 ta npucTposix KBaHTOBO]

€JIEKTPOHIKY Ha iX OCHOBI

2. The dynamics of the energy and mass transfer processes in activated YAG, YAP, LiNbO3 crystals and the
quantum electronics devices based on them

Pedepar:

1. lucepTaliito NpuCBSYEHO BCTAHOBJIEHHIO 3aKOHOMIPHOCTEN MPOLIECiB €Hepro- Ta MaCONepeHEeCEHHS B OIITUYHUX
aKkTUBOBaHMX KpucTanax YAG, YAP, LiNbO3 Ta Bu3HaueHHS Ha OCHOBI IMX 3aKOHOMIPHOCTE! MO>KJIMBUX MIJISIXiB
KepoBaHOi Moau@ikallii ONTUYHUX BJIACTUBOCTEN KPUCTAJIIB Ta TTOKPAIEHHS XapaKTEPUCTUK IIPUCTPOIB
reHepyBaHHs, IEPETBOPEHHS Ta KEPYBaHHS KOTEPEHTHUM ONTUYHUM BUIIPOMiHIOBaHHSM. 3acobamu in-situ
ONTUYHOI CIIEKTPOCKOIIii BCTAHOBJIEHO 3aKOHOMIpHOCTI MPOLECIB, 110 BifOyBaIOTHCS B KPUCTaNaX CKIATHUX OKCUTIIB
(YAP, YAP:Nd, YAP:Mn, YbAP, YAG:Cr,Mg, YAG:Yb, LiNbO3, LiINbO3:Mg, LiNbO3:Fe) rpu ix TepmoximiuHuX
06pobKax B pizHUX aTMOcdepax, MPOgeMOHCTPOBAHO MOKJIMBOCTI KepoBaHOi MoaMdikallii BIaCTUBOCTEN CKIaTHUX
OKCHUJIiB IVISIXOM TaKuX 06pO0OK. ExcriepyumeHTasnbHi KIHETMYHI KPUBi 3MiHM ONITUYHOTO NOTJIMHAHHS
[IPOAaHaIi30BaHO HA OCHOBI MaTeéMaTUYHUX MOJIEJIEeH, 0 BPAaxOBYIOTh ITpoLecy Audysii Ta nepesapsiKaHHs

nedekriB. BuzHaveHi napameTpu LUX [IPOLECIB, a TAKOXK TUIIOBI TPUBAJIOCTI, IPOTArOM SIKUX BilOYBaIOThCS OCHOBHI



3MiHM B CIIEKTPax MOIJIMHAHHS KPUCTAJIiB P TEPMOXIMidHii 06poOLi. Y3aralbHEHO MaTeMaTU4HI MOZEi
HaNGi/IbII PO3MOBCIOIPKEHNX TUILIB MiKpPOYillOBUX JIa3epiB (HEIIepepBHOTO PEsKUMY POOOTH Ta 3 TaCUBHOIO
MOJYJIsILIi€I0 JOOPOTHOCTI), HA OCHOBI IIMX MOJiesIell pO3pO0JIEHO METOIM ONTUMI3allii TaKUX Jla3epiB, peasizoBaHUxX
Ha KpUCTajaxX CKJIAJHUX OKCUIiB. BCTaHOBIEHO 0COGIMBOCTI IPOXOIKEHHS ONITUYHOIO BUITPOMIHIOBAHHS 4€PE3
CETHETOEIAaCTUYHY IIOMEHHY CTPYKTYPY, PO3BUHYTO MAaTEMATUYHi MOJEJIi ONTUYHUX IIPUCTPOIB HA OCHOBI
KPUCTaJIiB CKJIAJHUX OKCUTIB (30Kpema, LiNbO3), mo MicTATh cerneToesacTu4Hi JOMEHH (ABOIIPOMEHEBI
noJIsIpU3allifiHi IPU3MU, TeHEPATOP TEParepL,0BOro BUIIPOMiHIOBaHHSI), @ TAKOXK METOAM iX oNTUMIizallii.
3arporlOHOBAaHO 3arajbHUN METOJ, ONTUMI3allii reoMeTpil aKyCTO-, €JIEKTPO- Ta M'€300NTUYHOI B3a€MOII B
IIpuiafax KEPyBaHHS CBITJIOBMM ITyYKOM, SIKUH I10OJISITA€ Y aHAJIi3i BJIACTUBOCTEN CIIELiaJIbHOTO TUIY [I0BEPXOHb
("excTpemanbHUX") i 03BOJISIE BpaXyBaTU BCi MOXKJIMBI €KCTPEMYMH IIapaMeTpiB, 110 XapaKTepU3YIOTb BEJIMUUHY

BiZOBiTHUX €(DEKTIB.

2. The thesis is devoted to the clarification of regularities of the energy and mass transfer processes in the
activated YAG, YAP, LiNbO3 crystals and to the determination of the possible ways of their optical properties
modification as well as to the improvement of characteristics of the devices for generation, transformation and
control of the coherent optical radiation based on these materials. Regularities of processes taking place in
complex oxide crystals (YAP, YAP:Nd, YAP:Mn, YbAP, YAG:Cr,Mg, YAG:Yb, LiNbO3, LiNbO3:Mg, LiNbO3:Fe) during
the thermo-chemical treatment are determined by means of the in-situ optical spectroscopy. Experimental
kinetics of optical absorption changing are described by mathematical models taking into account the processes of
diffusion and defects recharging. Parameters of these processes as well as their typical durations are determined.
Mathematical models are developed and generalized for the most used types of the microchip lasers - cw and
passively Q-switched ones. Optimization techniques are proposed using these models for lasers based on complex
oxide crystals with the forth- and quasi-three-level generation schemes. Peculiarities of light passing throw the
ferroelastic domain structure are analyzed. Using these results the mathematical models and the optimization
techniques are developed for the devices based on the crystals (particularly, LINbO3) that consist of ferroelastic
domains - two-beam polarizing prisms and the terahertz generators. General method is proposed for optimization
of the geometry of the acousto-, electro- and piezooptical interactions in the light beam control devices. It
consists in the construction and analysis of the surfaces of the special 'extremal’ type that represent all possible
extrema of parameters characterizing values of the corresponding effects.
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