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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IToBHE HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' 0cooH: [HCcTUTYT KOJIOigHOI XiMil Ta ximil Bogu im. A. B. JlyMmaHCBKOTO
HAH Ykpainu

Kopg 3a €IPIIOY: 05417348

MicuesnaxomerHﬂ: 03680, Ykpaina, KniB-142, np. Bepragcoskoro, 42
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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTuyHHUX pyopHK: 31.15.43
Tema gucepranii:

1. KBaHTOBO-XiMiYHe JOCiIPKEHHSI €JIeKTPOHHOI OYI0BY Ta HEJIiHiMHI ONTUYHI BJIaCTUBOCTI NOPQipUHIB i

dynepeHOoBUX NOXITHUX.

2. Quantum-chemical investigation of electronic structure and nonlinear optical properties of porphyrins and
fullerene derivatives

Pedepar:

1. Inceprauiiina po60Ta MiCTUTb TEOPETUYHI OCIIPKEHHSI €JIEKTPOHHOI CTPYKTYPH, ONITUYHUX Ta
CIIEKTPOCKOIIIYHUX BJIACTUBOCTEN PSIIy CIIOJIYK, @ caMe - IopdipuHiB, QpyJiepeHiB Ta KapOOHOBUX HAHOCTPYKTYP, JO
SIKMX BiIHOCSITbCSI T€T€POATOMHI OJJHOCTiHHI HAHOTPYOKM Ta iH. HapikHUM KaMeHeM PoOGOTHU € AOCiIyKEHHS
HEJIHIMHUX ONTUYHUX BJIACTUBOCTEN Ta BCTAHOBJICHHS BIIMBY NIPUPOAY 3aMiCHUKIB Ha [TOCUJIEHHS HEJIHIMHUX
onTuyHUX edekTiB. [IpencTaBiieHo SIKiCHO HOBi Pe3ysbTaTy, sKi po3B'sI3yI0Th [IPOOJIEeMy, IO Ma€ IPAKTUYHE
3HAYeHHS, a caMe - TEOPETHUYHe NepefdadyeHHs BIaCTUBOCTeN MaTepiaiB A1 GOoToCceHCUbinizaTopiB, OpraHiyHUX
CBITJIOZIiOZIiB Ta €JIEMEHTIB COHSIYHUX 6aTapei. 3[iliCHEHO aHaJjli3 IMPOKOro HAbOpy KBAHTOBO-XIMIYHUX METO/IIB,
HaNpaBJIEHUX Ha JOCTiIpKeHHsS POTODi3UYHUX BIACTUBOCTEN PyIepeHOBUX Ta NOPHIPUHOBUX MOXigHUX. 30KpeMa,

B pe3yJIbTaTi IpOoBeLieHOi po60TH OyJI0 BCTAHOBJIEHO IIPUYMHY Ta 3B'S130K MiXK 3aBUIIEHHSIM 3Ha4€Hb [10JISIPU30BHUX



CKJIaIOBUX Ta €JIEKTPOHOJOHOPHOIO 3[aTHICTIO 3aMiCHUKA. SIKiCHO Ta KiJIbKiCHO OYJIO OLIiHEHO €JIEKTPOHHI Ta
KOJIMBaJIbHi BHECKU Y TiNepIIossipu30BHICTb (ysepeH-XpoModOPHUX JOHOPHO-aKLeNTOpHUX nap. OfHo- Ta
IBOMOTOHHI abCopO1iiiHi criekTpu QyHKIiOHANi30BaHUX PyJIepEeHOBUX MOXITHUX, IKi Oy/M ofep>kaHi Ha niacTasi
KBaHTOBO-XiMiYHUX PO3PaxyHKiB, OOPE y3rOIKYIOTbCS 3 EKCIIEPUMEHTAJILHO JOOYTUMU pe3yabTatamu MALDI-
TOF-MS, ATR-IR, UV, NMR, Z-scan cnekTpockomniit. Oco611By yBary npuiijieHo po3po6lLii Ta pO3BUTKY HOBITHIX
(O)N niniiHMX MeTO/AIB 1J1s1 32CTOCYBaHHS B KBAHTOBO-XIMiuHiil Teopii eJ1eKTpOHHOI CTPYKTYpU. SIK 6yJI0 HOBEEHO
IaHi METOIU HE MOCTYIAIOThCS Y TOYHOCTI PO3PaxyHKiB TPagULiiHUM METOJAM, IIPY LIbOMY 3HaYHO 3MEHIIYIOTh

Butpatu CPU yacy, ToMy € He3aMiHHUAM 3HapsaAsaM IJ1s JOCIiIPKEHHS €JIeKTPOHHOI CTPYKTYPY HaHOCIIOMYK.

2. The thesis contains a theoretical study of electronic structure, optical and spectroscopic properties of a number
of compounds - namely, porphyrins, fullerenes and carbon nanostructures, which include heteroatom single wall
nanotubes and others. The milestone of the thesis is to study the nonlinear optical properties and disclose the
influence of the nature of substitutes to enhance nonlinear optical effects. Qualitatively new results that address
the issue that is of practical importance - namely, the discovery and development of materials for photosensitizers,
organic LEDs and solar cells are presented. The performed analysis of a wide range of quantum-chemical methods
aimed to study photophysical properties of porphyrin and fullerene derivatives. In particular, as a result of the
work it was found the cause and relationship between the overshooted values of polarization components and the
donor ability of the substitute. Qualitatively and quantitatively evaluated the electronic and vibrational
contributions to the hyperpolarization of fullerene-chromophore donor-acceptor pairs. Single and two-photon
absorption spectra of functionalized fullerene derivatives that were calculated on the basis of quantum-chemical
calculations agree well with experimental results obtained by MALDI-TOF-MS, ATR-IR, UV, NMR, Z-scan
spectroscopies. Particular attention is paid to the design and development of new (O)N linear methods for
application in quantum-chemical theory of electronic structure. It was shown that these methods display accuracy
comparable to the accuracy of traditional method calculations and greatly reduce the cost of CPU time, which
make them an indispensable tool for studying the electronic structure of the nano-compounds.
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