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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.17, 29.01

Tema gucepranii:
1. EkKcuToHHa rHI/IHaMiKa Yy J—arperaTax Ta ix BBaGMOﬂiH 3 EKCUTOHHUMMU MNaCTKaMM Y BOOHUX PO39YMHAX i I'[O]IiMepHI/IX

ILTiBKax

2. Exciton dynamics in J-aggregates and its interaction with exciton traps in aqueous solutions and polymer films

Pedepar:

1. Incepraujiiina po60Ta IpUCBIY€HA BUBYEHHIO ONITUYHUX BJIACTUBOCTEN i IMHAMIKM €KCUTOHIB B MOJIEKYJISIPHUX
HAHOKpHUCTasax (J-arperatax) MOHO- i TPUMETMHOBUX OAPBHUKIB Y BOAHUX PO3YMHAX Ta IOJIMEPHUX ILJIiBKax. Y
pOBOTi BCTAaHOBJIEHO, 1110 HA MOPQOJIOTIIO i, 0OTKe, CIIEeKTPaIbHi BIACTUBOCTI J-arperaris iCTOTHO BIJIMBAIOTh TaKi
YMHHUKU: Y BOOHUX PO3YMHAX — arJIOMepallid OKPEMHUX arperarTis B aCOLiaTH, a TAKOXK CTPYKTypa MOJIEKYJI, SIKi
(OpMYIOTh arperar; y TBEpAOTIIbHUX 3pa3kax, 30KpeMa NoJliMEPHUX IJIiBKaX, — METO], IIPUTOTYBaHHS 3Pa3KiB.
[TokasaHo, 1110 JIOMiHECLIEHTHI BJIaCTMBOCTI J-arperaris y NoJliMEpPHUX IJIiIBKaX 3HAYHOI MipOIO 3yMOBJIEH]
aBTOJIOKai3alielo ekcuToHiB. [lo6yoBaHa TeOpeTHYHa MOJIeJb B3a€EMOii JIIHIHHOTO MOJIEKYJISIPHOTO arperary 3
IOMIIIKOIO (HAHOYACTHHKOIO, OPraHidHOi MOJIEKYJI0H0 i T.I1.). [IpoJleMOHCTPOBaHO, 1110 €KCUTOHHI PE30HaHCH B J-
arperaTax MOHOMETHMHOBMX 0apBHUKIB MOXYTb IiJICUJIIOBATH JIIOMiHECLIEHIIi}0 6apBHUKIB (EKCUTOHHUX IIACTOK).
BusBneHo, 1o Ha BifcTani npu6ansHo 10 HM Bin J-arperatis PIC, amphi-PIC i T3, mominecuennist 6apBHukis DiD i

Rh6G migcumoeTtscs B 5 pasiB. Kiito4osi cyioBa: J-arperart, JilOMiHECIIeHIIisl, EKCUTOH, 1[iaHiHOBi GApBHUKH,



nosiiMepHa IIiBKa.

2. The thesis is devoted to the study of the optical properties and exciton dynamics in molecular nanocrystals (J-
aggregates) of mono- and trimethine dyes in aqueous solutions and polymer films. It was found that the following
factors significantly affect the morphology and, consequently, the spectral properties of J-aggregates: in aqueous
solutions, the agglomeration of individual aggregates into associates, as well as the structure of the molecules
forming the aggregate; in solid-state samples, in particular polymeric films, is the method of sample preparation. It
is shown that the luminescent properties of J-aggregates in polymer films are significantly determined by the
exciton self-trapping. A theoretical model of the interaction of a linear molecular aggregate with an impurity
(nanoparticle, organic molecule, etc.) is constructed. It is demonstrated that exciton resonances in J-aggregates of
monomethine dyes can enhance the luminescence of dyes (excitonic traps). It was found that at a distance of
about 10 nm from the PIC, amphi-PIC and TC J-aggregates, the luminescence of the DiD and Rh6G dyes is 5 times
enhanced. Key words: J-aggregate, luminescence, exciton, cyanine dyes, polymer film.
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