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[IEPEHOCOM 3apsay.

2. Exciton processes in polar and centrosymmetric aggregates and crystals with intramolecular charge transfer.

Pedepar:

1. Y po60Ti JOCHIIKYIOTbCS €JIEKTPOHHI BJIAaCTUBOCTI MOJIEKYJI Ta KPUCTAJIB JBOX [JOHOPHO-aKLENITOPHUX CIIOJYK,
sIKi BiIpi3HSIOTHCS JIMIIE 3aMiHOIO y ByIJlelleBoMY JlaHIi03i aroMma Cl Ha Br, Ta cxoxkux 3a 6y0BOI0 MepOlLiaHiHOBUX
CIIOJIYK Y IIMPOKOMY iHTepBaJli Temneparyp. BussieHo, mo crosyka 3 Cl B arperoBaHoMy CTaHi IPOSIBJIsi€ BUCOKY
KyOiuHy HeJliHilHICTb, a criosyka 3 Br, KpiMm 3 1BOPOTOHHO 30yAkeHO0i GOTONMOMIHECLeH1lil, IEMOHCTPYE reHepalliio
Ipyroi rapMoHiku. Po3risiHyTo BIIJIMB KOH(OPMALIITHOTO CTaHy Ta €JIEKTPOHHOI CTPYKTYPU JOCIIiIKEHUX MOJIEKY
Ha iX arperawuilo B OpraHiYHMX PO3YMHHMKAX Ta PiIKOKPUCTAJI4YHIA MaTpuLi. EKClIepMMEHTaIbHO JOBELEHO, 110
CTPYKTypa M-CIPSDKEHOTo JIaHLIora (MMoJiMeTHHOBA 260 [0J1ieHOBA) BIIMBAE HA TUII arperaii Ta cumeTpiio
KPUCTAJIIYHOI CTPYKTYPU PEYOBUHMU. JOCIiIPKEHHS HEJIIHINHO-ONTUYHUX BJIACTUBOCTEN KPUCTAIIYHOIO CTAaHy LIMX
CIIOJIYK JO3BOJIWJIO KIacH(PiKyBaTH 1Oro CUMETPIil0 Ta BUSIBUTYA €KCUTOHHI CTaHU 3 IEPEHECEHHIM 3apsay. BuBueHo
IVHAaMIKy Ta 3alIpOIIOHOBAHO CXEMY IIEPEHOCY eJIEKTPOHHOIO 30y )KeHHS Ta MeXaHi3MU Oro pesakcalii B

MOJIEKYJIIPHOMY Ta KPUCTAIIYHOMY CTaHi.



2. In this thesis, the electronic properties of molecules and crystals of two donor-acceptor compounds which
differ only in the replacement of the Cl atom for Br and the "model" of the merocyanine compounds in a wide
temperature range have been studied. Excited states in these compounds with optical excitation, in particular at
low temperatures, are investigated. The objects of research in work are solutions, films and crystals of a number of
new merocyanine dyes with intramolecular charge transfer. It is experimentally found that the slight differences in
the molecular structure of the two donor-acceptor compounds associated with the replacement of atoms with
different electric negative charge (Cl with Br) lead to the following changes: one of the compounds containing the
atom Cl, exhibits high cubic nonlinearity, and in the aggregated state forms J-type structures. Another compound,
containing the Br atom, shows the generation of the second harmonic and the two-photon photoluminescence, as
well as forms H-type structures in the aggregated state. The influence of conformational and electronic structure
of investigated molecules on their aggregation in organic solvents and liquid crystal matrix is studied. It has been
experimentally proved that a polymethine n-conjugate chain contributes to the formation of one-dimensional J-
type aggregates (with a long-wave spectral shift) and a centrosymmetric crystalline structure of a substance. The
polyene structure of the chain contributes to conformational changes in the molecule, which lead to formation of
the H-type aggregates and polar crystalline structure of the substance. Thus, the n-conjugate system participates
in the process of charge transfer in such compounds as an independent functional fragment. The change in the
state of the n-conjugate chain enables to control the hyperpolarizability of the molecules and to influence the
structure of formed aggregates. Investigation of nonlinear optical properties of the crystalline state of these
compounds allow classifying its symmetry and the manifestation of excitonic states with charge transfer. The
dynamics is studied and the scheme of electron excitation transfer and the ways of its relaxation in the molecular
and crystalline states of the investigated compounds is proposed.
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