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Photoelectronics of multifunctional molecular nanocomposites.
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Mero1o npeacrasieHoi po60Ty 6yJI0 CTBOPEHHS Ta JOCIiI’)KEHHS] HOBUX 6araTo(QyHKIiOHAJIbHUX KOMIIO3UTHUX
marepiasis. ByJ10 BUKOpACTaHO ONTUYHI, (POTOENEKTPUYHI Ta CTPYKTYPHI METOIM (Pi3NYHUX OCIiIKEHb. 30Kpema,
IOCiIKeHO TOHKI IJIiBKYU Ta JgBomaposi rerepocTpykTypu (I'C) Ha ocHOBI opraHiuHuX MaTepiaiB. BcranosseHo, 110
(POTOEJIEKTPOHHI BJIACTUBOCTI aHi30TUIIHUX (P-11 - Pi3HOTO TUIy NPOBiAHOCTI) opra”iyHux I'C SIKiCHO y3roJI)XyIOTbCs
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KOHCTpYytoBaHH4 JIXPK 3pa3kiB 3 HanepeJ, 3alaHMMHU i KOHTPOJIbOBAaHUMU BJIACTUBOCTSIMU Ta BiATIOBIIHOIO
opieHTauie. JlociimkeHo nNpoBigHicTh cyMimen PK 3 HaHOYaCcTMHKaMU. BCTaHOBJIEHO HEJIHINHY 3aJ1€5KHICTh
IIPOBIAHOCTI CyMillli HABiTh IIPY MAJINX KOHLEHTPALiSIX HAHOYACTUHOK. ByJIO TaKOXX BUBYEHO IIPOLIECU
TEPMOXPOMHUX IIEPETBOPEHB i MIKMOJIEKYJISIPHY CaMOOPraHi3alilo 6icTabiibHUX 6apBHUKIB XPOMEHOAKPUAVHIB B
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TEXHOJIOTi!l HOBOTO MTOKOJIIHHS - ONTOEJIEKTPOHHUX CEHCOPIB, (POTOBOIBbTAIYHUX €JIEMEHTIB, CBITJIOAi0IB,
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The purpose of the present work was to create and study new multifunctional composite materials. Optical,
photoelectrical and structural methods of research have been used. In particular, the thin films and
heterostructures (HS) based on organic materials have been investigated. It is shown that the photoelectric
properties anisotype (p-n - different types of conductivity) of the organic HS in qualitative agreement with
Anderson's model of heterojunction parameters. Photoelectron properties of new composites polymethine dye -
polymer were also studied. It is shown that these composites are photosensitive in a wide spectral range, including
near-infrared region, and confirmed the possibility of creating low-cost flexible photovoltaic devices based on
them. Possible mechanisms of the intramolecular charge transfer and collective interactions in the molecular
structures in one-and two- photons excitation have been proposed. The main regularities of the structure and
transformation of ordered colloidal structures based on elastic interaction of colloidal particles on the surface of a
nematic liquid crystals (LCs). The characteristics of lyotropic chromonic LC (LCLC) as a new class of liquid crystals
have been studied. The methods of constructing LCLC samples with pre-determined and controlled properties
and the corresponding orientation were elaborated. The conductivity of mixtures of liquid crystals with
nanoparticles was investigated. It is stated that there is a nonlinear dependence of the conductivity mixture even
at low concentrations of nanoparticles. Thermochromic transformation processes and intermolecular self-
organization of bistable pigments in chromenoacridines in LC matrices have also been studied. It was found that



the ordering process prevents the LC chromenoacridines self-arrangement and affects the crystallization of the
dye. Based on these results it is possible to develop a new generation of electronic technologies - sensors,
optoelectronics, photovoltaic cells, light emitting diodes, field effect transistors, in particular, is patented used for
transistors method LCLC orientation.
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