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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TanpeMHi oprasiyHi CBiTJI0[1i01 3 BUCOKOIO KBAaHTOBOIO €(PEKTUBHICTIO HA OCHOBI YJIbTPATOHKUX €MICIIIHUX 1apiB

i3 TpaHC(epPOM €HePprii Bifj EKCUILJIEKCY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Tandem organic LEDs with high quantum efficiency based on ultra-thin emission layers with energy transfer from
the explex

Pedepar yKpaiHCBKOIO:

OO6’eKXT HOCIIIPKEHHS — y/IbTPATOHKI IIJIiBKM OpraHiyHUX eMiciiiHuX maTepiasiB 3 Hallepes, 3a1aHUM BJIACTUBOCTSIMU,
sIKi XapaKTepU3yIOThCSI BUCOKMM 3HaY€HHSIM KBAaHTOBOTO BUXO[y (POTOIOMIHECLIEHLii, By3bKAM CIIEKTPOM (POTO- Ta
€JIEKTPOJIIOMIHICILIEH1ii, YMCTOTOIO KOJIbOPY Ta NOTOTPUBATIMMU YaCaMU 3aracaHHs (POTONMIOMIHECeHII|i;
HEOPraHivHi NJIiBKU HAa OCHOBI KOJIOIZHUX HAHOYACTHUHOK B SIKOCTi TPAHCIIOPTHUX Ta €MiCiliHUX mapiB. MeTo1o
POOOTH € BCTAaHOBJIEHHSI B3a€EMO3B'I3Ky MK €JIEKTPOHHOIO 6y10BOIO Ta GOTOQIZUUHNMU XapaKTEPUCTUKaMU HOBUX
€MiCiIIHUX MaTepiasliB Ta peasisallisi eproHOMIYHUX Ta €HEProe(PEKTUBHUX OPraHiYHUX Ta FiOPUAHUX TAHIEMHUX
reTepOCTPYKTYP Ha OCHOBI y/IbTPATOHKUX €MICIHHUX mapiB 3 TpaHCHEPOM eHEPTil Bif, eKCUILIEeKCY, sKi 6
Bignosiganu crangapram TCO Ta Energy Star. Pezysnbraty po6oTu Ta ix HaykoBa HOBU3HA: BcTaHOBJIEHO
3aKOHOMIPHOCTI 3B'SI3Ky €JIEKTPOHHOI 6YJJ0BM i CTPYKTYPHY KPUCTAJIIYHOI YIIaKOBKYU Ta CIIEKTPAIbHUMU
BJIACTUBOCTSIMU i aHI30TPOII€I0 TPAHCIIOPTY HOCIIB 3apsiB [JIs1 Cepii CTPYKTYyp reTepoLMpKyJieHiB. Bniepie
IIPOJIEMOHCTPOBAHO HOBUY TUII [IOHOPHO-O-aKLEIITOPHOTO BUIIPOMiHIOBAaYa 3 BUKOPUCTAHHSIM CyIbdOOEeH3IMITHOTO
(dparmeHTa sIK aKLIeNTOPHOI OJMHUL, 1110 TI0Ka3ye TEPMiYHO aKTUBOBAHY YIIOBIJIbHEHY (PJIyOpECLeHLIiIO.
BcraHoBJIEHO, Mo MoJsekyy 9-(2,3,5,6-TetpadTop-4-BiHindeHin)kap6a3oa MOKHA BUKOPUCTOBYBATH SIK
6araToQyHKLiOHAJIbHY CTPYKTYPY, 30KpPeMa, K (PJIyOPEeCLieHTHUI BUIIPOMIiHIOBAY, MaTepiaji-XOCT [JIs OPraHiuHNAX
CBITJIOBUIIPOMiHIOIOUYMX /1i07iB @ OCHOBI KBAHTOBUX TOYOK. Po3pobiieHo nigxonu pyHKLioHai3auii cepii noxinHux
NepuseHiB METO/IaMH1 KBaHTOBO] XiMii 3 METOI0 MOKpAaIleHHS iX TPaHCIIOPTHUX Ta ONTOEJIEKTPOHHUX BJIaCTUBOCTEM.
BcTaHOBIE€HO MPUPOLY aPOMaTUYHOCTI, €JIEKTPOHHUX, KOMMUBaJIbHUX Ta IMP-CnieKTpiB HOBUX KOBaJIEHTHUX
OpraHiuHMX KapKaciB Ha OCHOBI TeTpaokca[8]urpKyJieHy, sIKi Briepiie 6yyu repenbdadyeHi HaMu Ha OCHOBI KBAHTOBO-
xiMidHOro MogemoBaHHs y 2014 poui Ta cuHTe30BaHi mie y 2022 powji. 3arIporoHOBaHO MEXaHI3M TPUILIET-

CHHIJIETHOTO [TIEPEHECEHHSI €Heprii B OpPraHiyHuX CBiTJIONi0Jax Ha OCHOBI AM(EHiIaMiH-TIOXiHUX Kap6a3oJly.

Pedepar aHIJIiHCBKOIO:

The research object is ultra-thin films of organic emissive materials with predetermined properties, which are
characterized by a high photoluminescence quantum yield, a narrow photo- and electroluminescence spectrum,
color purity, and long photoluminescence decay times; inorganic films based on colloidal nanoparticles as
transport and emission layers. The aim is to establish the relationship between the electronic structure and
photophysical characteristics of new emission materials and to implement ergonomic and energy-efficient organic
and hybrid tandem heterostructures based on ultra-thin emission layers with energy transfer from exciplex that
would meet TSO and Energy Star standards. Results and novelty. The regularities of the relationship between the
electronic structure and the structure of the crystal packing and the spectral properties and anisotropy of the
transport of charge carriers for a series of heterocirculene structures have been established. A new type of donor-
o-acceptor emitter using a sulfobenzimide moiety as an acceptor unit is demonstrated for the first time, showing
thermally activated delayed fluorescence. It was established that the 9-(2,3,5,6-tetrafluoro-4-
vinylphenyl)carbazole molecule can be used as a multifunctional structure, in particular, as a fluorescent emitter, a
host material for organic light-emitting diodes, and based on quantum dots. Functionalization approaches of a
series of perylene derivatives using quantum chemistry methods have been developed in order to improve their
transport and optoelectronic properties. The aromaticity nature, electronic, vibrational and NMR spectra of new



covalent organic frameworks based on tetraoxa[8]circulene, which were first predicted by us based on quantum
chemical modeling in 2014 and synthesized only in 2022, were established. The mechanism of triplet-singlet
energy transfer in organic light-emitting diodes based on diphenylamine-carbazole derivatives is proposed.
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