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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HaHocTpyKTypOBaHi ONITMYHI MaTepiasy Ha OCHOBI CyCIIEH3il MOJIEKYJIIPHUX arperariB B PiIKMX KpUCTaIax

Ha3sBa po6oTH aHIJIilICbKOIO:

Nanostructured optical materials based on suspensions of molecular aggregates in liquid crystals

Pedepar yKpaiHCBKOIO:

JocnigxeHo npouec GopMyBaHHS MOJIEKYJISIPHUX arperatis (H- Ta J-Tumnis) opraniyHuX 11iaHiHOBUX GaApBHUKIB y
pinkokpucraniyaux (PK) matpuusix. Otpumano cycreHnsii nianinosux 6apsHukiB: TDBC, PIC, amdidinpHOro ananory
PIC (amphi PIC), Bapiauii PIC 3 ByrneBogHeBuM xBocToM a0BxKuHOI0 C9 i TCC B HemaTuuHil PK-marpuni 5CB Ta
XoJiecTepuyHiil M5. BignpanpsoBaHo BBefleHHs 6apBHUKIB B PK-Marpuliio gBoma cnoco6amu: JoAaBaHHSIM CyXoi
pe4yoBMHYU 6apBHUKA 6€3M0CEPeHbO B PiIKUil KpUCTal a0 IPUrOTYBaHHSIM PO3YMHY GapBHUKA B xJI0pO(OpPMI, BOLi
a6o IM®A 3 nopanpliuM BUNIAPOBYBAaHHSIM PO3YMHHMKA. [I0Ka3aHOo nepesary 1nepuoro crnocoby, OCKiJIbKA
BHMKOPHUCTaHHSI PO3YMHIB IIPU3BOJUIIO O 3aJIMIIKIB PO3UMHHUKA B CUCTEMI 11J0 BHOCHJIO CYTTEBY IIOXMOKY B
nocigxeHHs. JIoCaimpKeHo 0COOIMBOCTI arperaltlii iaHiHOBMX 6apBHUKIB Ta BCTAHOBJIEHO YMOBU (POPMYBaHHS J-
arperaris. [TokazaHo 36i/blI€HHS Yacy XXUTTS JIOMiHeCLeHIlii Ta CIIOBiIbHEHHS IPOLECY arperallii 6apBHUKIB B
IIOPiBHSIHHI 3 aHAJIOTTYHUMU ITPOLIeCaMy y BOAHOMY po3uuHi. lociimkeHo nepexin Openepikca s cuctem Ha
ocHOBi 5CB Ta 110Ka3aHo, 1110 HasIBHICTb MOJIEKYJISIPHUX arperaTiB LiaHiHOBUX 6apBHUKIB, B PK-cucremi, poouTs
nepexin ®penepikca 6inbi «pisKuM». BusiBieHO 3HaYHe HinBuIeHHS POTOCTabiNbHOCTI fucnepciil J-arperatiB s
6apsHuka TDBC sk y HeMaTU4HOMY pinkomy KpucTasi SCB Tak i B xonectepuyHomMy M5. BctaHoBI€HO
KOHLIEHTPaLifHUI Jliana3oH (popMmyBaHHs J-arperartiB B fociinxysanux PK, BigmiueHo, 1110 3a pi3HUX KOHLIEHTpaLii
6apBHYKa TDBC MOXYTbh YTBOPIOBATUCS arperaTty pisHOro TUILY, i B TOM XKe Yac MoKa3aHo, 10 Ha BiAMiHy Bif, J-
arperaris, H-arperaru e 4yTiinBUMH A0 3MiH ¢azoBoro crany PK-marpuli. 3anponoHoBaHa MOZEb, 10 MOSICHIOE
IaHi ocobauBoCTi arperariii uianinHoBoro 6apsHuka TDBC B PK-mMartpuiii.

Pedepar aHIJ1iHCBKOIO:

The process of molecular aggregate formation (H- and J-type) of organic cyanine dyes in liquid crystal (LC)
matrices was investigated. Suspensions of cyanine dyes were obtained: TDBC, PIC, an amphiphilic analog of PIC
(amphi PIC), a variation of PIC with a hydrocarbon tail of C9 length, and TCC in a nematic LC matrix 5CB and a
cholesteric LC matrix M5. Introducing dyes into the LC matrix was optimized using two methods: (1) the direct
addition of dry dye powder into the liquid crystal and (2) the preparation of a dye solution in chloroform, water, or
DMF followed by solvent evaporation. The first method was shown to be preferable, as the use of solutions led to
residual solvent in the system, introducing significant experimental inaccuracies. The aggregation characteristics
of cyanine dyes were studied, and the conditions for J-aggregate formation were established. Compared to similar
processes in aqueous solutions, an increase in luminescence lifetime and a slowdown in the aggregation process
were observed. The Fredericks transition was investigated for systems based on 5CB, demonstrating that the
presence of molecular aggregates of cyanine dyes in the LC system makes the Fredericks transition more "abrupt.”
A significant enhancement in the photostability of J-aggregate dispersions was observed for the TDBC dye in both
nematic liquid crystal 5CB and cholesteric M5. The concentration range for J-aggregate formation in the studied
LC matrices was determined. It was noted that, depending on the concentration of TDBC dye, aggregates of
different types may form. At the same time, it was shown that, in contrast to J-aggregates, H-aggregates are
sensitive to phase state changes in the LC matrix. A model was proposed to explain the observed aggregation
behavior of the TDBC cyanine dye in the LC matrix.

Inpekc YIK: 681.7.03; 681.7.04

Koau TemaTHYyHHUX PyOpHK: 81.37.09
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