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4. JI>kepesia Ta HanpssMu (piHaHCYBaHHA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEHTPAJIbLHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201 040

Hampsm ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS

Jkepesia piHaHCYBaHHS

IkepeJio diHaHCyBaHHS: 7713 - KOIITHU IePKOIOIKETY

dakTuunmii 06csr pinaHcyBaHHS 3a 3BiTHMIH eTam: 1455.033 Tuc. rpH.
5. HaykoBo-TexHi4Ha podoTa

Hasga po6oTH (YKp)

BrnnB criiH-op6iTaspHOi B3aeMOofii Ha CEHCOpY MOJIEKYJIIPHOTO KHCHIO Ta OPTaHiuHi CBITJIOBUITPOMIHIOBAJIbHI TETEPOCTPYKTYPH 3

TEPMOAKTUBOBAHOIO TOBrOTPUBAJIOI (IIyopeCLeHIIieI0

Ha3zBa po6oTH (aHTIJI)

Impact of spin-orbit coupling on molecular oxygen sensors and organic light-emitting heterostructures with thermoactivated

long-term fluorescence

Pedepar (ykp)

MeTot0 po60TH € po3pobKa i CMHTE3 HOBMX IOBHOKOJIIPDHUX €JIEKTPO-€MICIIHMX MaTepiasiB Ta iXx mogjasblie 3aCTOCYBaHHS y
KOHCTPYKLii CEHCOpPIiB KUCHIO Ta BUCOKOE(MEKTUBHUX OPraHiUHMX CBIiTJIOBUIIPOMIHIOIOUMX [iOHiB 3 ypaxyBaHHSIM pe3yJIbTaTiB
aHanizy eQekTiB criH-op6iTanbHoi B3aemozii (COB) B Mosiekynax jiomiHogopiB. Lli opraHiuHi cBiT/I04i0nM N0/Ial0Th OOMEKEHHS
sickpaBocTi cBiTiHHs Big 1000 Kn/m2 nns cTanzapTy BUMipioBaHHS nepepadi konbopy IES TM-30-15 Ta IeMOHCTpPYIOTh IpU
IbOMY IIMPOKY KOJipHY ramy, ska BiTBOpIOE NHWHAMiyHUN fianaszoH i3 raubokum dYopHuMm (Mmenme 0,0005 Kg/m?) i
HalsSICKpaBillUMU CBITJIMMU KOJIbOPaMU IJIs1 AUCIUIEHHUX TexHosoriik WCG. HampsiMyieHuil CHMHTe3 HOBUX JIOMiHOQOPpIB i3
3aCTOCYBaHHAM NMPOrHo3y COB i HOBMX TEXHOJIOTIYHUX MiIXOZiB J0O3BOJIMB OTPMMATH CBITJIOBUIIPOMIHIOBAJIbHI CTPYKTYPY Pi3HOi
KOJIipHOi TemIepartypu Bif Temnsoro 6inoro (2700-3000 K) mo 6inoro (5000-7000 K) BUIIpOMIiHIOBAHHS [1JIsl CUCTEM OCBITJIEHHS.
BCTaHOBJIEHO B3a€MO3B'SI30K MiIX €JIEKTPOHHOIO Oym0BOIO i POTODIBMYHMMU XapaKTEPUCTUKAaMM Cepii HOBUX CHHTE30BaHUX
eMiciilHMX MaTepiaiiB Ta peasi3oBaHO €proHOMIiYHi i eHeproedeKTHUBHi HOHOpPHO-akuenTopHi ([-A) opraHiyHi Marepianu 3
TpaHchepoMm eHeprii BiJi eKCUILIEKCiB, sKi BianosimaoTh craHpmapTram IES. [l BUKOHAHHS 3aBIaHb MPOEKTY OyJIO 3ayydeHO
MIMPOKUM apCeHas Cy4acHUX (Pi3Ko-XiMIYHMX METOJIIB LOCTiIKeHb, BKIovaoyn YO-suaumy ta [Y-criekrpockoriio, meton, SIMP,
Mac-CIEKTPOMETPii0, POTOETEKTPOHHY CIIEKTPOCKOIIiI0, TTOPOUIKOBY PEHTI€HIBCbKY AMQPPAKTOMETPil0, PEHTT€HOCTPYKTYPHUI
aHani3, JHIMHY Ta LUKJIYHY BOJIbTAMIIEDOMETPIil0, TEPMOTPaBIMETPUYHUI aHali3, BUCOKOTOYHI METOINUKMA BaKyyMHOTO
HaIWJIEHHS! MaTePiajliB y MyJIbTALIAPOBUAX CTPYKTYpPax CBITJIOLIOMIB. [I71s1 IPOTHO3yBaHHS i aHAJi3y €KCIIEPHUMEHTAJILHAX JAHUX

Oy/ BUKOPHUCTAaHI METOAM CY4aCHHUX KBAaHTOBOXIMIYHMX PO3PaxyHKIiB, Taki K Teopis (yHKIioOHamy rycTHHH. Bymu Takox



BUKOPUCTaHi cy4acHi OLED TexHosorii, TaKi $IK KOHTPOJIbOBAaHE OCAIKEHHS 3 PO3YMHY Ta TEPMOBAaKYyMHE OCAIPK€HHS TOHKHUX

IIJIIBOK OPTaHivYHUX CIIOJIYK.
Pedepar (aHrI)

This project aims to develop and synthesize of new full-color electroluminescent materials and their subsequent application in
the design of oxygen sensors and high-efficiency organic light-emitting diodes (OLEDs), taking into account the results of
analyzing spin-orbit coupling (SOC) effects in luminophore molecules. These organic LEDs overcome the limitations of the
luminance of 1000 cd/m2 for the IES TM-30-15 color rendering standard and demonstrate a wide color gamut that reproduces
the dynamic range with deep black (less than 0.0005 cd/m?) and the brightest light colors for WCG display technologies. The
directed synthesis of new phosphors using SOE prediction and new technological approaches made it possible to obtain light-
emitting structures of different color temperatures from warm white (2700-3000 K) to white (5000-7000 K) radiation for
lighting systems. The relationship between the electronic structure and photophysical characteristics of a series of new
synthesized emitters was established and ergonomic and energy-efficient donor-acceptor (DA) organic materials with energy
transfer from exciplexes that meet IES standards were implemented. To fulfill the project tasks, a wide arsenal of modern
physicochemical research methods was involved, including UV-visible and IR spectroscopy, NMR, mass spectrometry,
photoelectron spectroscopy, powder X-ray diffractometry, X-ray structural analysis, linear and cyclic voltammetry,
thermogravimetric analysis, high-precision methods of vacuum deposition of materials in multilayer LED structures. Modern
quantum chemical calculation methods, such as density functional theory, were used to predict and analyze experimental data.
Modern OLED technologies such as controlled solution deposition and thermal vacuum deposition of thin films of organic
compounds were also used.

Inpexc YIK: 547:544.18;547:544.16;547:544.12, 547.52 /.59, 547.52 /.68, 547.7/.8, 547.1'147, 547

Koau Temarmunmx py6pux HTI: 31.21.15, 31.21.15.11, 31.21.25, 31.21.27, 31.21.29.05, 31.21.01
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Hassa npoayxkuii (ykp): ITigxizn mono nocusnenHs ¢pocdopecneHii npy KiMHaTHIN TeMmIiepaTypi
HasBa npoaykuii (anrir): Approach to enhancing phosphorescence at room temperature
OuikyBaHi pe3yabraTti: Metonu, Teopii

T'anyss 3acrocyBauHs: [IpupogHIYi HayKy Ta MaTeMaTUYHi HAyKU, OpraHiyHa eJeKTPOHiKa

Onuc npoaykuii (Ykp): SIBuie nocusneHHs Gpocdopecuenuii Ipy KiMHaTHIN TeMnepaTypi A5l CKIaJHUX MOJIEKYJI, OTPUMaHUX
IIJISIXOM KPOCC-CUHTEe3Y NOHOPHUX (D) (TpuasaTpyKceH) Ta akUEeNTOPHUX (A) (PpeHoTia3nH) CIIOyK, MOKE 6YTU JOCSITHYTO
3aBJSIKU iHIYKOBaHil 3MiHi TUMiB KOHPOPMEPIB. Y pe3ybTaTi 30yA)KEHHSI MOJIEKYIM B TpUILIETHUH cTaH (Tn) i3 JoHOpHO-
aKUENTOPHUM TIEPEHECEHHSIM 3apsizy, ii KoHpopMallis 3a3Hae 3MiH, 110 BIJIMBA€E Ha CMiH-OPOiTa/lIbHY B3aEMOIIIO Ta CTAJy
MIBUJIKOCTI iHTepkoM6iHaliliHoi koHBepcii. Lle mpu3BoauTh [0 nifcuneHHs pocdopectieHuii 3a kKimHaTHOI Temnepartypu. Lleit
(poroprHamMiyHMIT KOHPOPMALITHUI €PEKT CYTTEBO BiIPi3HIETLCA Bifl CTATUYHOTO, [€ IEPEHECEHHSI €HePrii Bif0yBaeThCs MixkK

pi3HMMU PiBHOBXHUMU KOH(POPMEPAMU.

ConjiasnpHO-eKOHOMIYHa cpsimoBaHicTh HTII: Po3mupeHHs Cy4acHUX 3HaHb I0J0 TPUHIUIIIB CBiYE€HHS B OPTaHIYHUX

reTepoCTPYKTypax
Cragis 3aBepmenocti HTII: 3git mo HIAJIKP

Buposamskenus HTII: BuposamkeHo

Crpoku BupoBamykeHHs: 01.202412.2024

Bupo6HuK npoayKuii: Yepkacbkuil HalliOHATIbHUH yHiBepcuTeT iMeHi Bornana XmMenbHUIBKOTO
Cno>KkHBayi NpoAyKIii:

IlepcneKTHUBHiI pUHKH:

IIpaBa iHTe/IeKTyasIbHOI BJIACHOCTI: 3a [TOTO[IKEHHSIM i3 3aMOBHUKOM

®opmu Ta yMoBH nepepgadi npogykuii: HapyanHs nepcoHany
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