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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTpyKTYpHi Ta ClleKTpasibHi BJIaCTUBOCTI HOBUX MaTepiaiB 151 ceHCUbili30BaHMX 6APBHUKOM COHSYHUX

€JIEMEHTIB, HAHO(OTOHIKM Ta OPTaHiYHUX CBITJIOBUIIPOMIHIOIOUMX [IPUCTPOIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Structural and spectral properties of new materials for dye sensitized solar cells, nanophotonics and organic light
emitting devices.

Pedepar yKpaiHCBKOIO:

MeTo10 po6OTH € KBAHTOBO-XiMi4Hi JOCHIIKEHHS CTPYKTYpU, GPOTODIZUYHUX Ta HAMIBIPOBITHUKOBUX
BJIACTMBOCTEY HOBMX MarepiaJiB [ OpraHiuHUX CBITJI0BUIIPOMiHIOIOUMX IpucTpois (OCBII) Ta ceHcnbinizoBaHnx
6apBHUKOM COHSIYHUX eyleMeHTiB (CECDB) Ta BCTaHOBJIEHHS B3a€MO3aJIEKHOCTI MiXK OYL,0BOIO MOJIEKYJI Ta ii
CIIeKTPaMMU IOIJINHAHHS / BUIIPOMiHIOBaHHS. O0'€KT NOCIIIIPKEHHS - Cepisi OPraHiYHUX CeHCUOiNi3yrounx 6apBHUKIB
1751 CBCE inponiHoBOro Ta TpudeHinamiHoBOro psfiB 3 MOgM(piKoBaHUMHU JOHOPHUMU, MiCTKOBUMU Ta
aKLENTOPHUMU (pparMeHTaMU, a TAaKOXK HOBi BUCOKOE(EKTUBHI EMITEPH KJIaCy reTepOLMPKYJIEHIB
(TeTpaokca[8]uupKysenu, azaokca[8unpKyaeHy, Tia[§|unpkynenn), nudeHinaminokapbasosis, noxigHux 1,2,4-
TPHa30Jly Ta iX KOMILJIEKCIB 3 IIepexXifHUMU MeTajlaMy Ta JIaHTaHifaMu, NoJinipuanabHux komiiekcis Ir(11I).
Metonu nocnimkeHHs: 1) knacuyHi $isuko-xiMiuHi MeTony, Taki sk YO-Buauma ta [Y criektpockonmis,
criekrpockomnig SIMP, EINIP, mac-crieKTpoMeTpis, IOPOLIKOBA PEHTTEHIBCbKA IN(PPaKTOMETPIisl, pPEHTT€HO-
CTPYKTYpPHUI aHajli3, TepMOrpaBiMeTpUYHUI aHali3, BUCOKOTOYHI METOIUKY HAlIMJIEHHS MaTepialiB TOIo; 2)
Cy4yacHi MeTOIU KBAaHTOBOI xiMii, Taki sk Teopist pyHKuioHany ryctuau - DFT Ta ii HecTaujionapHuil BapiaHr -
TDDFT, metonu ab initio, Taki sixk RI-CC2 i XMC-QDPT2, Teopis beiinepa "ATomu B MoJieKysax" Tomo. OCHOBHI
HayKOBi pe3ysbTaTy: 1. BCTaHOBJIEHO, 10 MOJIEKYJIX T€TEPOLMPKYJIEHIB XapaKTePU3YIOTLCS HASIBHICTIO
KOHLEHTPUYHOI CUCTEMU NTAPATPOIHUX (AHTUAPOMATUYHMX) Ta AiaTPOIHUX (APOMATUYHMX) MArHiTHUX KiJIbLIeBUX
cTtpymiB. 2. loBe,€HO, 10 iIHTEHCHUBHICTb IIEPUIOTO €JIEKTPOHHOTrO nepexony S0?S1 B crieKTpax IorJiMHaHHS
IOCJIIKyBaHVX reTEPOLUPKYJIEHIB 3HAYHO 3POCTAE 32 PAXYHOK €JIEKTPOHHO-KOJIMBAJILHUX B3aeMogiit. 3. [lyis cepii
reTepoLupKyJeHiB BusiBieHo BIMB NH /O 3amilneHHs i cTyneHs CIpsiKeHHs Ha KBaHTOBUI BUXil ¢ryopecueHIii.
B oMy BifHOIIEHHI a3aTpHUOKCa[8|LUUPKyJIEHH IEeMOHCTPYIOTbh 3Ha4HO Bulli 3HaueHHs OFI Hixx ix Okcuren-
3amileHi aHanoru. 4. CKOHCTPYHOBaHi Ta NpoTecToBaHi MysbTuiaposi OLED npuctpoi 6i10ro Kojbopy CBiY€HHS
Ha OCHOBi 6€H30aHeJIbOBAaHUX a3aTpUOKca[8]UnpKyJieHiB. 5. [lependadeHo ABi HOBi nosiMopdHi GopmU KapoOH
HiTpuay crexiometpii (1 : 1) mpocTopoBoi rpynu P3ml, siKi € HaniBIPOBiTHUKAMU 3 LIMPOKOIO HEIIPSIMOIO
3a00pPOHEHOI0 30HOI0. 6. CTBOPEHi HOBITHI MPUCTPOi OPraHiuHUX CBITJIOBUIIPOMIHIOIOUHUX JiOfIiB, 5IKi 3aCHOBaHi Ha
€KCUIJIEKCHOMY BUIIPOMIHIOBAaHHI, 110 FeHEPYETHCS HA MeXi noiny (a3 3ipKornoaioHUX OpraHiYHUX eMiTepiB
(3mebinpiIoro HUpPKyJIEeHIB Ta MOXiIHUX Kap6asosy). 7. CTBOpeHHi HOBi BUCOKOe(deKTUBHI OpraHiyHi CBITJI04i0AU 3
6JIaKUTHUM KOJIbOPOM CBiU€HHS, B SIKUX B SIKOCTi eMiCiliHUX MaTepiajiiB BUKOPUCTaHI KOHJ€HCOBaHi MOXigHi

6iiHTOMy.

Pedepar aHIJIiHCBKOIO:

The aim of this work is quantum-chemical studies of the structure, photophysical and semiconductor properties of
new materials for organic light-emitting devices (OLED) and dye-sensitized solar cells (DSSC) and establishing the
interdependence between the structure of molecules and its absorption /emission spectra. Object of study - series
of organic sensitizing dyes for DSSC of indoline and triphenylamine series with modified donor, bridging and
acceptor fragments, as well as new high-efficiency emitters of heterocirculenes, diphenylaminocarbazoles, 1,2,4-
triazole derivatives and their complexes with transition metals and lanthanides, complexes Ir(IIl). Research
methods: 1) classical physicochemical methods, such as UV-visible and IR spectroscopy, NMR spectroscopy, EPR,
mass spectrometry, powder X-ray diffractometry, X-ray diffraction analysis, thermogravimetric analysis, high-



precision deposition techniques and others; 2) modern methods of quantum chemistry, such as density functional
theory - DFT and its nonstationary version - TDDFT, ab initio methods such as RI-CC2 and XMC-QDPT2, Beyder's
theory of "Atoms in molecules" and others. Main scientific results: 1. It was found that heterocirculene molecules
are characterized by the presence of a concentric system of paratropic (anti-aromatic) and diatropic (aromatic)
magnetic ring currents. 2. It is proved that the intensity of the first electronic transition S0?S1 in the absorption
spectra of the studied heterocirculenes increases significantly due to vibrational interactions. 3. The effect of

NH /O substitution and conjugation degree on the fluorescence quantum yield was revealed for a series of
heterocirculenes. In this respect, asatrioxa[8]circulenes show significantly higher values the fluorescence quantum
yield than their oxygen substituted analogs. 4. Multilayered OLED devices with white color of luminescence based
on benzoannelated azatrioxa[8]circulenes were constructed and tested. 5. It was found two new polymorphic
forms of carbon nitride stoichiometry (1:1) of the space group P3m1 which are semiconductors with a indirect wide
band gap. 6. It was fabricated new organic light-emitting devices, which are based on exciplex radiation generated
at the phase boundary of star-shaped organic emitters (mainly circulenes and carbazole derivatives). 8. It was
fabricated new high-performance organic light-emitting diodes with a blue color glow, in which the binindole

condensed derivatives were used as emission materials.

Inpexc YIK: 539.2;538.9-405;548, 544.18 + 544.135 + 544.144 + 544.174.2
Koau TemaTHYHHUX PYOPHK: 29.19
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: CTpyKTypHi Ta CIIEKTPAJIbHI BIACTMBOCTI HOBUX MaTepiasiB sl CEHCHBINI30BaHNX

0apBHMKOM COHSIYHUX €JIEMEHTIB, HAHO(POTOHIKM Ta OPraHiYHUX CBiTJIOBUNIPOMIHIOIOYUX NIPUCTPOIB

Ha3zpa HTII anriiicbKo10: Structural and spectral properties of new materials for dye sensitized solar cells,

nanophotonics and organic light emitting devices
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

l'asy3p 3aCTOCYBaHHS: M72.1 - JlocigKeHHs i eKCIiepUMeHTalbHi po3po6Ku y cdepi IpUPOIHIINX Ta

TeXHIYHUX HayK, P85.4 - Buma ocsita
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: V naykoBo-mocinHiit po6oTi Ta LUK cTaTel 3a ii pe3yibraTaMmu POBENEHO IeTalbHUN aHaJli3
CTPYKTYPH, €JIEKTPOHHUX Ta CIIEKTPAJIbHUX BIACTUBOCTEN reTEPOLUPKYJIEHIB, AUu(eHiTaMiHOKap6a3oiB, MOXiAHUX
1,2,4-TpHrazosy Ta ix KOMILJIEKCIB 3 [IepeXiiHUMU MeTajlaMH Ta JlaHTaHiJaMu, NOJnipuanabHUX KoMIuiekcis Ir(I1I),
TaKOX 3MO/IEJIbOBAHUX OJJHO- i IBOBUMiPHUX I10JIiIMEPHUX CIIOJIYK Ha OCHOBI HiTporeHy, LIMpKyJ€eHiB, KApOOH-
HITpOTreHy, 110 3a6e31e4ye TeOpeTUYHe OOIPYHTYBAHHSI CTBOPEHHS HOBUX CBITJIOBUITPOMIHIOIOUUX IIPUCTPOIB Ta

LIi7IeCrIpsSIMOBaHOIO CUHTE3y HOBUX MaTepiasiB JJsl OpraHiyHoi e1eKTPOHIKY Ta GOTOHIKHU.
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