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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ﬂOC]IiIL)KeHHH €KCUTOHHUX Ta €JIEKTPOHHUX HpOLLeCiB B MOJIEKYJIAPDHNX KOMITIO3UTAX.

Ha3sBa po6oTH aHIJIilICbKOIO:

The investigation of excitonic and electronic processes in molecular composites.

Pedepar yKpaiHCBKOIO:

JocimKeHo 0COOINBOCTI EKCUTOHHUX Ta €JIEKTPOHHHUX 30yKEHD Y HU3Li Cy4aCHUX CaMOBIIOPSIAKOBAHUX
HaHOMarepiaiB, 30KpeMa, KOMIIO3UTaX BYIJIEL,€BUX HAHOTPYOOK 3 GapBHMKAMU, JIIOTPONTHUX XPOMOHIYHUX PiKUX
kpuctanax (JIXPK) ta PK kosoinax. 3okpema, CTBOPEHO HOBY (POTOHHY HAaHOCUCTEMY - I10JIiIMETUHOBUII OAPBHUK,
IIPUKPIIVIEHUH [0 MillesIn ByIJlelleBa HAHOTPyOKa - TOBEPXHEBO-aKTUBHA PEUOBMHA Y BOJi. B Takux cucremax
IOCSITHYTO 3HAa4YHOro (y 6 pasiB) nigcunaeHHs GOTOoOMIHeCeH1ii XipaJbHUX ByIJIelleBUX HAHOTPYOOK Ta BU3HAUYEHO
MEXaHi3M JJaHOTO Mi[ICUJIEHHS YTBOPEHHS MOJIEKYJISIPHUX €KCUTOHIB y arperatax 6apBHMKa Ta PE30HAHCHUM
IIepeHOC eHeprii Ha HaHOTPYOKy. OTPUMaHO NPSIMi €KCIIEPUMEHTAJIbHI I0Ka3u 3HAYHOTO [TOKPAIlleHHs
€HEepPreTUYHOrO BIOPSIKYBAHHS B arperopaHux miiskax JIXPK, mo 3abe3nevyye fo6pe NepKoJIsLiiiHe NPOTiKaHHS
HOCIiB 3apsy B MX I1J1iBKaX. B HEeMaTUYHMX KOJIOIJHUX CUCTEeMax Blleplie NOoOYyA0BaHO TPUBUMIPHY NIE€PiOgYHY
IpaTKy i I0Ka3aHo, 110 IPOCTOPOBE PO3TallyBaHHS YaCTUMHOK BiJl[IOBilae 06'eMHOLIEHTPOBAHill TeTparoHaibHiN
rparui. [TokasaHo, 110 [pY IPUKJIAJAHH] 30BHILIHBOTO €JIEKTPUYHOTO 110J1 TAKUM KPUCTAJ EMOHCTPYE FiraHTChKY
€JIEKTPOCTPHKI0 260 MOBEPTAETHCS B I10J1i K OJHE Iiijie 3a7IeXKHO Bif 3HAaKy aHi30TpOIIii AiesIeKTPUYHOI
IIPOHUKJIMBOCTI PiIKOKPUCTaNiYHOI MaTpuli. [lokaszaHo, 0 MOJIEKYJIM MOHOMEPY MEJIaHIHY IVIOCKI HAHOKJIACTEPHU
y BUTJISIZi MAKpPOMOJIEKYJISIDHUX AUCKIB , B IKUX MOXKHA BUJIITIUTH XPOMOQOPU 3 Pi3HOIO LOBKUHOIO Pi- CIIPSDKEHHS .
3 IBOBMMIPHUX OJIIrOMEPIB B IIOAAJIBIIOMY MOKYTb YTBOPIOBATHCS OJHOBUMIPHI arperaTty 3i CTEKiHTOBUM
BIOPSIAKYBaHHM. [IpoBeneHi B po6oTi JOCiIKeHHS 1I0Ka3ay, 1o JMIT CeIeKTUBHOTO [IeTeKTYBaHHS HAHOTPYOOK
CKJIa/Ia€ HAHOTPaMU / MJI, IO [03BOJISIE CTBOPUTY BUCOKOYYTJ/IMBI IIBUKOZiI04Yi CEHCOPU BYTJIELIEBUX
HaHO000'eKTiB. TakoX NePCIIeKTUBHYMU JJ1s1 BAKOPMCTAHHS B ceHcopilli € Bropsinkosati JIXPK, a Bnepuie
noby0oBaHa TPUBUMIPHA [1€PiOAMYHA FPATKa B HEMATUYHUX KOJIOIIHUX CUCTEMaX (PAKTUYHO € KEPOBAaHUM
€JIEKTPUYHUM TosieM POTOHHUM KPHCTAJIOM, 1110 MOXKe OYTU BUKOPUCTAHO B €JIeKTPOHHIN TexHini. JaHi
peKoMeHallii 10,0 BUKOPUCTAHHS Pe3yJIbTaTiB pOOOTH IIPU PO3pOOLIi CEHCOPIB Ta €J1eMEHTIB €J1eKTPOHHOI

TEXHIKU.

Pedepar aHIJIiHCBKOIO:

The features of excitonic and electronic excitations in some actual self-arranged nanomaterials, including carbon
nanotubes composites with dyes, lyotropic chromonic liquid crystals (LCLC) and LC colloids. In particular, new
photon nanosystem - polymethine dye attached to micelles carbon nanotube - a surfactant in water has been
created. Significant (6 times) enhancement of the photoluminescence of chiral carbon nanotubes has been
demonstrated in such systems and the mechanism of such enhancement - the formation of molecular excitons in
the dye aggregates and resonant energy transfer to the nanotube, was proposed. Direct experimental evidence of a
significant improvement in energetic order in LCLC films has obtained, providing good percolation charge
transport in these films. A three-dimensional periodic lattice has been created for the first time in nematic
colloidal systems and it is shown that the spatial arrangement of the particles corresponding to body centered
tetragonal lattice. It was demonstrated that in the applied external electric field the crystal shows a giant
electrostriction or turned in the field as a unit, depending on the sign of dielectric anisotropy of liquid crystal
matrix. It is shown that melanin molecule monomers form flat nanoclusters with macromolecular disks shapes,
which can be identified as chromophores with different length of pi-stacking. Two-dimensional oligomers can
later form one-dimensional aggregates with stacking ordering. The study shown that the limit of selective
detection of nanotubes is nanograms /ml, providing the possibility to create the rapid sensors of carbon



nanoobjects. Also promising for use in sensorics are LCLC, and the first three-dimensional periodic lattice of a
nematic colloidal systems are actually the photonic crystal controlled by an electric field that can be used in
electronic technique. The recommendations for the use of study results for the development of sensors and

components of electronic technique were given.
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