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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PyOPHK: 29.19

Tema guceprarii:
1. KosmBasnbHi CIEKTPY Ta JIIOMIHECLLEHTHI BJIaCTUBOCTI (POTOPEAKTUBHUX CUCTEM Y TBEPAOMY (pa30BOMY CTaHi

2. Vibrational spectra and luminescent properties of photoreactive systems in the solid state

Pedepar:

1. O6’exT — eHepreTUYHUN CIeKTp GOTOPEaKTUBHUX MOJIEKYJISIPHUX KPUCTAJIB 3 IepeHeCeHHsIM [IpOToHa. MeTa —
BUSIBJIEHHS 3aKOHOMIPHOCTEN BILJIMBY MIKMOJIEKYJISIPHOI B3a€MOZ{I Ta PO3YIOPSALKOBAHOCTI KPUCTANIYHO]
CTPYKTYPH Ha €JIEKTPOHHI Ta KOJIMBAJIbHI €eHEPreTUYHi CTaHU OEH30KCA30IiB i3 BHYTPIIIHbOMOJIEKYJIIPHUM
(doTonepeHeceHHsIM IPOTOHA. MeToau — (piyopecLeHTHA CIIEKTPOCKOIIis, JIa3epHa CIIEeKTPOCKOIisi KOMOiHALiiTHOrO
PO3CisSiHHS CBiTJIa, iHppauepBOHA CIIEKTPOCKOIIisl, TEOPETUYHI PO3PaXyHKU Ha OCHOBI Teopii PyHKLiOHAy I'YCTHHHY,
HeCTaliloHapHOi Teopii r'yCTHHY, Teopii PyHKI[iOHAy T'YCTMHU B HAaOIVDKEHHI CUJILHOTO 3B'3Ky Ta METO/ly aTOM-
ATOMHUX NOTeHLiasniB. [TokaszaHo, o MIKMOJIEKYISIPHA B3a€EMOJisl 00yMOBJIIOE BUHUKHEHHSI PELIITKOBUX KOJIMBaHb

i3 yacTotramu B gianazoHi 1o 150 cMm™{-1}, y TOH ke 4ac SK BHyTPillHi KOJMBAaHHS KPUCTaJIiB BiANOBINAIOTH



MOJIEKYJISIPHUM KOJIMBAaHHSM €HOJIbHUX CTPYKTYP i3 BHYTPIlIHbMOJIEKYJIIPHUMU BOJHEBUMU 3B'SI3KAMU MixK
aToMaMlU OKCUTE€HY Ta HiTpOreHy. BCTaHOB/IEHO, 1110 JIIOMiHECLeHIisl KpUCTAJIIYHUX CIIOJNYK 2,5-1i~(2-
6eH30Kca301in)peHo Ta 2,5-6ic(2-6eH30KCa301i)rigpOoXiHOH 00yMOBJIEHA [TepPEX0laMU MK CTaHaMHU, SIKi
BiATIOBIJAIOTD SIK €HOJIBbHIN, TaK i KETO-CTPYKTYypaM MOJIEKYJI, & CIIOJIYKU 2-(2'-TigpoKCu(eHia)6€H30KCa30J1 — Jniie
nepexosiaMy MiX CTaHaMH, Ki yTBOPIOIOTHCS IIPU (OPMYBaHHI KETO-CTPYKTYPHU MOJIEKY M. TeopeTUyHO 0Ka3aHo,
110 OOMEXXEHHS BHYTPIIIHbOTO O0EPTaHHS B KETO-CTPYKTyPaxX MOJIeKYJl 6€H30KCa30J1iB [1epelIKoKae
6€3BUIIPOMIHIOBAJIbHUM IIEPEXO/IaM 3 IIEPIIOro 30y IKEHOro CTaHy J0 OCHOBHOro. Cpepa BUKOPUCTAHHS —

pO3po6Ka OpraHiYHUX €J1eMEHTIB ONTOEJIEKTPOHIKH.

2. The object is energy spectrum of photoreactive molecular crystals with proton transfer. The aim of the study is
ascertainment of effects of intermolecular interaction and crystal structure disorder on the electronic and
vibrational states of benzoxazoles undergoing excited state intramolecular photon transfer. Methods -
fluorescence spectroscopy, Raman spectroscopy, infrared spectroscopy, theoretical modeling with the use of
density functional theory, time-dependent density functional theory, density-functional based tight-binding and
atom-atom potential methods. It is shown that intermolecular interaction causes lattice vibrations with
frequencies in the range below 150 cm™{-1}, while the internal vibrations of crystals correspond to the molecular
vibrations of enol structures with intramolecular hydrogen bonds between oxygen and nitrogen atoms. It is found
that luminescence of crystalline compounds 2,5-di-(2-benzoxazolyl)phenol and 2,5-bis(2-
benzoxazolyl)hydroquinone is caused by transitions between the states corresponding to both enol and keto
structures of the molecules, in case of compound 2-(2o-hydroxyphenyl)benzoxazole - only by transitions between
states corresponding to the keto. It is theoretically shown that restriction of internal rotation in the keto
structures of the benzoxazole molecules inhibits the radiationless transitions from the first excited to ground
state. Application field - design of organic components for optoelectronics.
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