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1. Oco6mBOCTI HOTOEIEKTPOHHUX ITPOLIECIB B MOJIEKYJIIPHUX KOMIIO3UTHMX CTPYKTYPax Ha OCHOBI OPraHi4YHMUX
HaIliBIIPOBIIHUKIB

2. Features of photoelectronic processes in molecular composite structures based on organic semiconductors

Pedepar/anoTamnis:

1. B pucepTalii po3B’si3aHO HayKOBY IIpo6JIeMy BU3HAYeHHS (Pi3UYHUX 3acali CTBOPEHHS KOMIIOBUTHUX CUCTEM Ha
OCHOBI MIMPOKOTro Kjacy 6apBHUKIB, ByIJleLleBUX HAHOTPYOOK, T0JlialleHiB, (yiepeHiB Ta I0Ka3aHO NEPCIEKTUBH ixX
[IPaKTUYHOTO 3aCTOCYBAHHS y Pi3HUX rajy3sx HayKy Ta TeXHiKW. BuzHadeHo ¢i3nyHi MexaHi3MU Ta AeTajabHO
IOCJiIKeHO 0COOINBOCTI Pi3MYHUX IIPOLECIB Y MOJIEKYJIIPHUX KOMIIO3BUTHUX CUCTEMAaX Ha OCHOBI IIMPOKOTO
CIIEKTPY MOJIEKYJISIPHUX KPUCTaJIiB. 30KpeMa, Brieplie 6yJ10 3HaleHOo NificuyieHHs GOoToOMiHeCLeHIii
OJHOCTiHHUX BYIJIEL|€BUX HAHOTPYOOK (PYHKIIOHANI30BaHUX MOJiIMETHHOBUM OapBHUKOM. Briepiie nokasaHo, 10
doromomiHecLieHTHE 30yI)KeHHs 6apBHUKA MOXKe OYTH repefjaHe Ao TPYOOK, 110 IPU3BOLUT 10 MHilCUIEHHS
CBITJIOBOT'O BUIIPOMIHIOBaHHS 3 €EKCUTOHHUX PiBHIB ByIJIel|€eBUX HAHOTPYOOK. Takok OyJi0 BUSIBJIEHO YHiKaJIbHE
SBUILE YTBOPEHHS PE30HAHCHUX J-arperariB Ha 30BHIlIHIY TOBEPXHi ONHOCTIHHUX BYTJIEL|€BUX HAHOTPYOOK 3

e eKTUBHOIO Nlepeiavyero eHeprii Bif arperaTy 6apBHUKA 4O HAHOTPYOKU. 3alIPOIIOHOBAHO HAIPSIMKY CTBOPEHHS

BHCOKOKOHLIEHTPOBaHUX I10JIiMEPHUX KOMIIO3UTIB Ha OCHOBI ITOJIiIMETUHOBUX OAPBHUKIB, SIKi € OTOUYTIUBUMU Y



IIPaKTUYHO BCbOMY BUJMMOMY [lialla30Hi Ta MAalOThb MAaKCUMyM (POTOUYTIMBOCTI y 6JvkHiN [Y-o6macTi, ne
3HAXOAUTHCSI MAKCUMYM IIOTOKY COHSIYHUX (POTOHIB. BukoHaHi HOTOHHI OCTiI)KeHHs Ta KBAaHTOBO-XiMiuHe
MOJIE/IIOBaHHS NI0Ka3aJIM HasBHICTh TPhOX PeJIaKCaliHUX IIJISAXiB 30YIP)KEHNX CTaHiB [J1s1 CHMETPUYHUX
NOJIIMETMHOBUX OAPBHUKIB: OJJHOTO CUMETPUYHOTO IIJISIXY i3 36€peKEeHHSIM CUMETPIi 117151 €JIEKTPOHHOI CTPYKTypU
Ta JBOX HECUMETPUYHUX IIJIAXIB i3 PI3HUMY NIOPYLIEHHAMY CUMETPii. ByJIo OTpMMaHO BaKJIMBE PO3YMiHHA
0CO06JIMBOCTEN BILIMBY TEPMiHAJIbHUX IPYII IIOJIIMETUHOBUX OAPBHUKIB, IO O3BOJISIE BUKOPUCTATHU 1€ B PO3POOLIi Ta
CHHTEe3i HOBUX (POTOAKTUBHUX CHUCTEM 3 Ilepe6adyBaHoI0 JIOKaslizallielo 3apsay Ta, BiNIOBiIHO, (PyHKLIOHAIbHUMU
xapakrepuctukamu. OTpUMaHi Mif, 4ac BUKOHAHWX JOCJiIKEHb HAYKOBi pe3yJIbTaTH SIK QyHIAMEHTAJIbHI, TaK
NPUKJIAJHi, PO3MUPIOITh 3HAHHS [TPO MIPOLIECH, 11O BiIOYyBAIOTHCS Y MOJIEKYJIIPHMX KOMIIO3UTHUX MaTepiajax.

OpeprkaHi pe3yJbTaTy € OCHOBOIO 1151 ITOAAJIbIIOI ONITUMI3alil pi3HOMaHITHUX KOMIIO3UTHUX CUCTEM.

2. The dissertation solves the scientific problem of clarifying the physical principles of creating composite systems
based on a wide class of dyes, carbon nanotubes, polyacenes, fullerenes and shows the prospects for their practical
application in various fields of science and technology. The physical mechanisms are clarified and the features of
physical processes in molecular composite systems based on a wide range of molecular crystals are studied in
detail. In particular, for the first time, the enhancement of photoluminescence of the studied single-walled carbon
nanotubes functionalized with a polymethine dye has been found. It was shown for the first time that the
photoluminescent excitation of the dye can be transferred to nanotubes, which leads to the amplification of light
emission from the exciton levels of carbon nanotubes. A unique phenomenon of the formation of resonant J-
aggregates on the outer surface of single-walled carbon nanotubes with efficient energy transfer from the dye
aggregate to the nanotube has been also discovered. Directions for the creation of highly concentrated polymer
composites based on polymethine dyes, which are photosensitized in almost the entire visible range and have a
maximum of photosensitivity in the near-IR region, where the maximum flux of solar photons is located, have been
proposed. The performed photonic and quantum-chemical studies showed the presence of three relaxation paths
for symmetric polymethine dyes in the excited state: one symmetrical path with the preservation of symmetry for
the electronic structure and two asymmetrical paths with different symmetry breakings. An important
understanding of the features of the terminal groups of polymethine dyes was obtained, which allows to advance
in the development and synthesis of new photoactive systems with predictable localization of the cationic charge
and, as a consequence, functional characteristics. The scientific results obtained during the research, both
fundamental and applied, expand the understanding of the processes occurring in molecular composite materials.
The knowledge obtained allows for further optimization of wide range composite systems.
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