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Pedepar:

1. Inceprauiiina po60Ta IPUCBIYEHA BUBYEHHIO 3aKOHOMIPHOCTE! Ta 3'1CYyBaHHIO MEXaHi3MiB poTodiznyHNX
IIPOLIECIB, 10 BiIOYBAIOTbCSI B MOJIEKYJISIPHUAX CUCTEMAX 32 Y4acCTIO TPUILJIETHUX CTaHiB. SIK OCHOBHI 06'eKTH

T OCJIiIPKEHHS BUKOPUCTOBYBAJIMCh 6€H30()EHOH B Pi3HUX CTPYKTypHUX MoandiKaLigx, HaTaliH Ta JOMIIIKOB]
CHCTEMM Ha ix OCHOBI. KOMILJIEKCHA TpOrpama eKCIIepUMEHTAIbHUX JOCIiIPKEHb MiCTAJIa BUMIPIOBaHHS Y
IIMPOKOMY TEMIIEPATyPHOMY iHTEpBaJli CIIEKTPIB (y TOMY UMCJIi pO3[iIeHUX Y Yaci) Ta KiIHETUKY 3aracaHHs
docdopecuentii, 3aTpumanoi gpayopecuenuii, criektpis KP ta IY-niornuaanus, JCK-Tepmorpam, akyCTUYHAX
XapaKTePUCTHUK JOCIiIKyBaHMX 00'eKTiB. Ha OCHOBI OTpMMAaHUX pe3yJbTaTiB BUBHAYEHO BJIACTUBOCTI TPUILJIETHUX
€KCUTOHIB B Pi3HUX KpUCTAIIYHUX MoJupiKallisix 3a3Ha4eHUX CUCTEM. Briepiie cepes; MOJIEKYISIPHUX KPUCTAJIIB

BUSIBJIEHO €KCUTOHY (OoC(OpeCLeHIi0 KPUCTaIiYHOro 6eH30¢peHOoHy. [IpoBeeHO NOPIiBHA/IBHUN aHai3



BJIACTMBOCTEN TPUILJIETHUX EKCUTOHIB B 00'€MHOMY O€H30(PEHOHI Ta IOr0 TOHKHUX IIJIiBKAaX i IOKAa3aHO, [0 OCTAHHI
33 NEBHUX YMOB €(EKTUBHO racsTh TPUIJIETHI30y)KEHHs. BCTaHOBJIEHO, 11J0 OCHOBHUM €JIEMEHTOM CTPYKTYPH
CKJIONOAI6HOTO OeH30(PEHOHY € KJIaCTEPHI parMeHTH HAHOPO3MipHOro MaciiTady. 3's1COBaHO IPUPOLY
CTPYKTYPHUX Je(PeKTiB Ta MEXaHi3M CIiH-TPAaTKOBOI peJsakcallii y JOMIIKOBOMY TPUILJIETHOMY CTaHi KPUCTAJIiYHOTO
HadTaniny. BusHaueHo, Mo /1 CTPYKTypU HAHOCHUCTEM Ha OCHOBI 6€H30(EHOH - MOJIiANCIIEPCHUN IIOKCUT], TUTAHY
XapaKTepHUM € OJJHOYacHa HasiBHICTb 6eH30p€HOHY sIK B aMOpQHiil, Tak i B KpucTaniyHii mogudikarii. [TokazaHo,
1110 B [IpolLiecax IepeHeCEeHHs Ta peJlakcalii eHeprii eJIeKTPOHHOTr0 30yI)KEHHSI CYTTEBY POJIb BillirpaloTh IPOLIECU
TEePMIiYHOI AesoKaisalii TPUIJIETHUX 30yIPKEeHb y 30HY TPUILJIETHMX €KCUTOHIB MaTpulli. BpaxyBaHHS 1bOTO sIBULIA
MOXe OyTH KOPUCHUM IIPU PO3POOILi OCHOB TEXHOJIOTii CUHTEe3y OpraHiYHUX JIIOMiHOQOPIB 3 KEPOBAaHUMU

BJIACTUBOCTSIMMU.

2. In this work, the laws and mechanisms of photophysical processes taking place in molecular systems with
participation of triplet states are presented. For the purpose of this work, benzophenone of different structural
modifications, naphthalene and impurity systems based on these compounds are employed. A comprehensive
program of experimental studies included wide-scale temperature dependent measurements of the
phosphorescence spectra (together with time-resolved phosphorescence spectra), phosphorescence decay
kinetics, delayed fluorescence spectra, Raman and IR absorption spectra, differential scanning calorimetry, and
measurements of acoustic properties for the objects under investigation. Based on the obtained results, the
behavior of triplet excitons in different crystal modifications of the investigated molecular systems was proposed.
For the first time among the family of molecular crystals, exciton phosphorescence from benzophenone crystal
was discovered. The behavior of triplet excitons for benzophenone in the bulk and thin films was analyzed, and
effective triplet quenching in the thin films was observed. It was proven that nano-sized clusters are the basic
structure elements of glassy benzophenone. In a case of naphthalene crystal, the nature of structural defects and
the mechanism of spin-lattice relaxation for impurity triplet state were identified. For this crystal, the correlation
between the spectral-kinetic characteristics of the delayed fluorescence and relative position of impurity
molecules was proposed. For heterogeneous systems consisting of benzophenone and TiO2 nanoparticles, the
two-phase benzophenone structure was observed containing both the crystal and the amorphous phases. The
energy transfer and relaxation processes for the triplet states were investigated. The corresponding mechanisms
were found to relate to thermal delocalization of the triplet states into the triplet exciton absorption zone of the
matrix. These results can be applied to the development of procedures for synthesis of organic luminophores with
controllable properties.
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