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Ha3sBa po6oTH aHIJIilICbKOIO:

Optical properties of crystal nanostructured and defect materials

PedepaT ykpaiHCbKOIO:

BuKoHaHO mocimKkeHHs QyHAAMeHTaTIbHUX 3aKOHOMIDHOCTEH, SIKi TIOB'sI3aHi 3 HasBHICTIO JOMIIIKOBUX Ne(heKTHUX
CTPYKTYp Yy NOMWNPEHUX ONTUYHNX KPUCTAIYHUX MaTepiaiax Ta AedeKTHUX CTPYKTYP HaHO- Ta METAaBPO3MipHHUX
marepianax. Po3BUHYTO HellepTypOaTUBHUI MiAXiA 1151 BUBYEHHS HEeJIiHIIHOTrOo BifryKy KijibKalmapoBoro rpadeHy Ha
BHMCOKOYAaCTOTHE €JIEKTPOMarHiTHe 1oJie. BusibieHo (pa3oBuil nepexif B CTaH "Cynepcosin” y po3piiKeHoMy
I BOBUMIPHOMY rasi €JIEKTPOH-AipKOBUX I1ap 3 IPOCTOPOBO PO3[iIEeHUMU KOMIIOHEHTaMU. Bu3HaueHO
iHTeHCUBHOCTI reHepaliii TpeTboi rapMoHiKu Ta GOTONPOBigHOCTI 1J1s1 Tpruaposoro ABC-rpadeny. [To6ynoBaHo
3arajibHy Teopito AuQy3iliHOI eBOJIIoLil ra30HANIOBHEHUX [10P Y HAHO- Ta Me30-4YaCTUHKaX. MeTOo0M MOJIEKYJISIPHO]
IOVHAMiKU JOCJIiIKEHO pejlaKCcallilo BHYTPILIHbOI IOPOIO 3 Ta30M, 1O O3BOJIUJIOE BPAXyBaTH IUCKPETHY BHYTPILIHIO
OyZiBiiio yacTUMHKU. JIoBENI€HO, [0 XapaKTep peslakcallii Iopy BU3HAYAE€ThCS MOYATKOBUM (PA30BUM CTAHOM
KJIacTepa. BussieHo, o BcepenyuHi TBEPAUX KJIACTEPIB IPUCYTHI "MariyHi" nopu, sIKi iCHyI0Tb IPOTITOM TPUBAJIOTO
yacy. BusHayeHo SKiCHi BIIMIHHOCTI MK UMMM MiAXOJAMU, Ta PEXKUMU Y IKMX BOHU Y3TOIKYIOThCS. JJOBEIEHO, 10
IJ1s1 iABULIEHHS YaCTKU TUTAHY y cTaHi Ti3+ Kpucran Heo0XiJHO BUPOILYBaTH Y BiJHOBJIIOBAJIbLHUX YMOBax. B
OKHCJIIOBAJILBHUX YMOBax II€peBa’ka€e TUTAH y cTaHi Ti4+, 3HauHa 4yacTKa yTBOPIOE NOABIIHI Ta NOTPilHI KOMIJIEKCH 3
BaKaHCiSIMU aJIIOMiHIIO. Y BiIHOBJIIOBAJIbHAX YMOBAx lepeBakae TuTaH y craHi Tid3+ ta napu Ti3+- Ti4+. OrprumaHo
CITiBBiHOLIEHHS, IO OIMCYE 3B'SI30K MK KOHLIEHTPAlliIMU MMPOCTUX i KOMIJIEKCHUX NeQeKTiB. 3a pe3yIbTaTamMu
IOCJIiIPKEHb BU3HAYEHO YMOBH, 32 SIKUX MOXJIMBE MiJBULIEHHS ONTUYHOI SKOCTi TAKOTO BaXKJIMBOTO KPUCTATY SIK

Ti:candip.

Pedepar aHIJ1iHCBKOIO:

The study of fundamental regularities related to the presence of impurity defective structures in common optical
crystalline materials and defective structures of nano- and meta-dimensional materials has been performed. A
nonperturbative approach has been developed to study the nonlinear response of multilayer graphene to a high-
frequency electromagnetic field. A phase transition to the "supersolid" state in a dilute two-dimensional gas of
electron-hole pairs with spatially separated components has been revealed. The intensities of the third harmonic
generation and photoconductivity for three-layer ABC-graphene were determined. The general theory of diffusion
evolution of gas-filled pores in nano- and meso-particles is constructed. The relaxation of the internal gas pore
was investigated by the method of molecular dynamics, which allowed to take into account the discrete internal
structure of the particle. It is proved that the nature of pore relaxation is determined by the initial phase state of
the cluster. It was found that inside solid clusters there are "magic" pores that do not disappear during the entire
simulation time. Qualitative differences between these approaches and the modes in which they are consistent
have been identified. It is proved that in order to increase the share of titanium in the Ti3+ state, the crystal must
be grown under reducing conditions. Under oxidizing conditions, titanium in the Ti4 + state predominates, a
significant proportion forming double and triple complexes with aluminum vacancies. Under reducing conditions,
titanium in the Ti3+ state and Ti3+ - Ti4+ vapors predominate. A relation is obtained that describes the relationship
between the concentrations of simple and complex defects. According to the results of research, the conditions
under which the optical quality of such an important crystal as Ti: sapphire can be improved are determined.
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