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1. ®i3MKO-TEXHOJIOTiYHI OCHOBU (POPMYBAHHS OPTraHiYHUX Ta riOPUHUX CBITJIOBUIIPOMIHIOBAJIbHUX CTPYKTYP i3

3aJaHVMU CIIEKTPAJIbBHO-€HEPIr€TUIYHUMU XapaAKTEPUCTHKaMU

2. Physical and technological bases of the formation of organic and hybrid light-emitting structures with specified
spectral and energy characteristics

Pedepar:

1. Inceprarnis cnpsiMOBaHa Ha BUPILIE€HHS [7100aJIbHAX HAyKOBO-TMIPUKJIAHUX TPO6JIeM NTOKPAIeHHs SICKPABOCTi,

€ EeKTUBHOCTI Ta SIKOCTi KOJIbOPY NPUJIaZiB CyYaCHUX IUCIUIEHMX TEXHOJIOTIH Ta CUCTEM IUQY3HOTO OCBITIEHHSL.
JocninxxeHo mexaHizamu 3atpumManoi ¢piayopecuentii (TADF ta TTA) B crionykax 3 BHyTPilIHbOMOJIEKYJISPHUMU
IOHOPHO-aKLENTOPHUMU KOMILJIEKCAMU [1IEPEHECEHHS] €HEeprii 3 METOI0 iX 3aCTOCYBaHHS 5K eMiTepiB B
BHCOKO€(EKTUBHUX OPTaHiuHUX CBiTJIOBUIIPOMiHIOBAJIbLHUX CTPYKTypax. Ha OCHOBi HOBOCHHTE30BaHUX
TOCJIiIPKEHUX CIOJIYK PO3PO06JIEHO apXiTEKTYPHUI JU3aiiH T€TEPOCTPYKTYP 3 MiXKMOJIEKYJIIPHUMU JOHOPHO-
aKLIENTOPHUMU KOMIUIEKCAMU 71 OTPUMAaHHS 3aTpUMaHoi (iryopeclieH1lii B TOBHOKOJIipHUX
CBITJIOBUIIPOMiHIOBAJIbHUX CTPYKTypax. EKCIIepMMEHTaNbHO [OCTIiI’)KEHO 6araToKaHalbHy €J1€KTPOJIIOMiHECLEHIIII0
IIOBHOKOJIIpHOI retepocTpykTypu (WOLED) B yMOBax napamMarHiTHOTO pe30HAHCY, 110 LO3BOJIUJIO B CBOIO YEPTY

OCHOBI €KCITIEPUMEHTAIbHUX JAaHUX PO3PaxyBaTh €KCUTOHHUH PafiiyC Ta 3HAYE€HHS €HEPreTUYHUX LIIJIMH MK



NePIIMM 30yPDKEHUMU CUHIJIETHUM Ta TPUIJIETHUM CTaHAMMU [i71s1 BHYTPIlTHbOMOJIEKYJISIPHOTO Ta
MIiXKMOJIEKYJIIPHOTO €KCUTOHIB. PO3p06JIeHO T€XHOJIOTIUHI MifXoau peasisalii KaHasiB IIepeHeceHHsI eHepril Bif,
OPraHivYHOi KOMIIOHEHTH [0 HEOPTaHiYHOI FOCTbOBOI KOMIIOHEHTH B CBIiTJIOBUIIPOMiHIOBAJIbBHUX KOMITIO3UTHUX
reTepoCTPYKTypax Ha ix oCHOBI [IpofeMOHCTPOBaHO 6araToyHKIiOHaJIbHE 3aCTOCYBAaHHSI HOBOCUHTE30BaHUX 2D
CIIOJIYK JJ1s1 3aCTOCYBAHHS B SIKOCTi (PYHKLIOHAJIbHUX LIAPiB Pi3HUX TUIiB OPraHiYHUX CBITJIOBUIIPOMiHIOBAJIbHUX
rerepocTpykTyp (COLED, IBOLED, QLED). Po3po06JieHHi TeXHOJIOT{YHi Ta KOHCTPYKTUBHI 3acaau 11ooynosu RGB

CHACTEM Ha OCHOBi HOBOCHHTE30BaHUX (PJIyOpeCeHTHUX Ta (OoCPOpPECLEHTHUX eMITEPiB.

2. The dissertation aims to address global scientific and applied problems related to improving brightness,
efficiency, and color quality in modern display technologies and diffuse lighting systems. The mechanisms of long-
lasting fluorescence (TADF and TTA) in compounds with intramolecular donor-acceptor energy transfer
complexes have been investigated, with the goal of applying them as emitters in highly efficient organic light-
emitting structures. Based on the newly synthesized compounds studied, an architectural design of
heterostructures with intermolecular donor-acceptor complexes has been developed to achieve long-lasting
fluorescence in full-color light-emitting structures. The multichannel electroluminescence of a full-color
heterostructure (WOLED) was experimentally investigated under conditions of paramagnetic resonance, which
allowed for the calculation of the exciton radius and energy gap values between the first excited singlet and triplet
states for intramolecular and intermolecular excitons based on the experimental data. Technological approaches
have been developed for implementing energy transfer channels from the organic component to the inorganic
host component in light-emitting composite heterostructures based on them. The multifunctional application of
newly synthesized 2D compounds has been demonstrated for use as functional layers in various types of organic
light-emitting heterostructures (COLED, IBOLED, QLED). Technological and design principles for building RGB
systems based on newly synthesized fluorescent and phosphorescent emitters have been developed.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:
IIpiopuTeTHHH HANIpSIM PO3BHTKY HayKH i TEXHIKHU: HoBi pevoByHY i MaTepianu

CrpareriyHuii NpiOpUTETHUH HAaNPSIM iHHOBALiMHOI Ais1IJIBHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH

BMPOOHHUILITBA MaTepiasiB, ix 0Opo6JIeHHs i 3'eJHaHHS, CTBOPEHHS iHIYCTpii HAHOMATEPialiB Ta HAHOTEXHOJIOTIN
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