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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 29.31.23

Tema gucepranii:
1. JromiHeCLIEHTHA CIIEKTPOCKOIIiSI MiXKMOJIEKYJISIPHOI B3aeMoJii LiaHiHOBUX 6apBHUKIB DiO, Dil Ta DiD B

HAHOIMOPUCTUX MaTpuLsax Si02

2. Luminescent spectroscopy of intermolecular interaction of cyanine dyes DiO, Dil and DiD in nanoporous
matrices SiO2.

Pedepar:

1. Y nuceprauiiiziii po60Ti ZOCTIIKEHO BILINB HAHO06'eMy 11op SiO2 MaTpulb Ha JIOMiHECLIEHTHI BJIACTUBOCTI
yianiHoBux 6apBHuKiB DiO, Dil Ta DiD, BBefieHux 10 HUX. Byso rnokasaHo, 110 BHacligoK edeKTUBHOI afcopoLii
6apBHUKIB 10 HAHOIIOPUCTOI MAaTPUL iX JIOKaJIbHA KOHLEHTPallisl B [I0paxX 3HAaYHO MiJBUILYETbCS Y IOPiBHSIHHI 3
KOHLEHTpALi€l0 y pO34MHi. BHACIILOK IbOTO BUSIBJIEHO 3HAYHW BILJIUB MIKMOJIEKYJISIPHOI B3a€MOIi Ha
JIIOMiHECLI€HTHI XapaKTepPUCTUKY JIOCIIiIKyBaHUX 6apBHUKIB. 30KpeMa BCTAHOBJIEHO, 110 HEOLHOPIIHMI PO3IIOLin
6apsHuKiB Dil Ta DiD B HaHonopuctux SiO2 MaTpuiisx 3 GpakTaabHOIO PO3MiPHICTIO IPUBOAUTH /10 OiblI
e€(EeKTUBHOTrO 6E3BUNPOMIHIOBAJIBHOTO IEPEHECEHHS €HEPTii €JIeKTPOHHOTO 30y/I)KEHHS y [TOPiBHSHHI 3 AESKUMU
iHIIMMU HAHOCTPYKTYPOBAaHMMU CUCTEMaMU (Milles1aMU i inocomamu). Y pasi B3aemoiii y HaHomnopax SiO2

MaTpulp 6apBHUKIB OJHOT'O TUITY BUSIBJIEHO YTBOpeHHs ekcuMepiB DiO, Dil Ta DiD, 110 € HeTUII0BUM 151



IjiaHiHOBUX 6GapBHUKIB, 10 AOCTIIKyBaaucs. [TokazaHo, o BHACIIZOK 0OMEXXEHOT0 06'eMy HAaHOTIOP LjiaHiHOBI
0apBHUKH, MIPU iX KOHLIEHTPYBaHHi, yTBOPIOIOTh AUMEPY B OCHOBHOMY CTaHi, y IKUX AUIOJIbHi MOMEHTH ONTUYHUX
IIepexo/liB MOJIEKYJI PO3TalllOBaHi NeprneHauKysipHo. [1pu 30y keHHi ofiHiel 3 MoJIeKyJ1 AuMepy, OpieHTallisl ioro
IWIOJIbHOTO MOMEHTY 3MiHIOEThCS, 10 IPUBOIUTD 10 GOPMYBAaHHS €EKCUMEDY.

2. This thesis is devoted to studying influence of the SiO2 matrices pore nanovolume on luminescence properties
of the cyanine dyes DiO, Dil and DiD embedded into matrices. It has been shown a significant increasing local dye
concentration in the pores comparing with the dye solution concentration due to an effective dye adsorption to
the nanoporous matrices from the selected solvent. It causes strong influence of an intermolecular interaction on
the luminescence properties of the studied dyes. In particular it has been found that an inhomogeneous
distribution of Dil and DiD dyes in the nanoporous SiO2 matrices with a fractal dimensionality leads to much
effective nonradiative energy transfer of an electronic excitation comparing with that in other nanostructured
systems (micelles and liposomes). In the case of interaction of the dyes of the same type it has been revealed an
excimer formation that is non-typical for the cyanine dyes DiO, Dil and DiD. It has been shown that due to
restricted geometry of the pore nanovolume the cyanine dyes under concentration increasing form ground state
dimers in which dipole momenta of optical transitions of the molecules are perpendicular to each other. After
excitation the dipole momentum of the one dimer molecules is changing its orientation and the excimer is

forming.
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