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2. Plasmon enhancement of luminescence of J-aggregates of thiacyanine and pseudoisocyanine dyes by silver and
gold nanoparticles.

Pedepar:

1. Y pucepTauiiiHiil pob0Ti AOCIIIKEHO BIIAB MJIA3MOHHOTO PE30HAHCY METAJIeBUX HAHOYACTUHOK Ha
JIIOMiHECLI€HTHI BJIaCTUBOCTI J-arperariB 1jiaHiHOBUX GapBHUKIB. JJOCITHYTO IBOKpaTHE MifiCUJIEHHS JIIOMiHECIeHLIil
J-arperaris Tianianiny (TC) y BomHOMy po34uHi Ha BificTaHi 16 HM Bij HAHOYaCTUHOK CPibJIa, 10 TOKPUTI
[I0JIiIMEPHUMH 000JIOHKaMU 3 KOHTPOJIbOBAHOIO TOBIIMHOIO. 3alIpOIIOHOBAHO TEOPETUYHUI ONUC €KCUTOH-
JIa3MOHHOI B3a€EMOJIii y CTBOPEHIN CUCTEMI, IKUH niependavae 20-KpaTHe MifCUIeHHs JIIOMiHECLIEHLIiT TPU
ONTUMAJIbHUX YMOBaX. BcTaHOBI/IEHO, 110 HA €(PEKTUBHICTD JIA3MOHHOTO MiICUJIEHHS JIIOMiHECLeHILii BIJIMBAIOTh
IIiJIBHICTh KOHTAKTy MIXK arperaTaMy i HAaHOYaCTUHKAMMU, Y3TOJKEHICTh YaCTOT IJIA3MOHHOI i EKCUTOHHOI CMYT i
IOBXUHA JlesloKaizauii ekcuToHiB. [lIokasaHo, o npu popmyBaHHi J-arperatis TC i HAaHOYaCTUHOK cpibya 'y
IIOJ1ieJIEKTPOJIITHUX 1AaPyBaTUX IIJIIBKaX MOXKHA JOCATTY 4-KPaTHOTIO MifCUIEHH JIIOMiHecLieHLii J-arperartis. [Ipu

B3aemogii J-arperatis riceBgoizouianiny (PIC) 3 HaHOYaCTUHKAMU 30J10Ta y IIJIiBKaX AOCITHYTO 8-KPaTHOTO



IiiCUIIeHHS JIIOMiHeCLeHIIii 3aBAsSKY OibLIil TOBXKWHI gesioKasisalii eKCUTOHIB y JaHuX arperaTax. BcTaHOBJIEHO,
1110 HU3bKUU KBAaHTOBUH BUXif joMiHecueHii J-arperatiB PIC ripu ix popMyBaHHi y N0JIi€JIeKTPOJITHUX IT1iBKax

TOB'sI3aHUH 3 MTPOLECOM aBTOJIOKaJIi3allii eKCUTOHIB BHACIOK CUJIbHOI eKCUTOH-()OHOHHOI B3aeMOii.

2. The thesis is devoted to studying the influence of a metal nanoparticle plasmon resonance on the luminescence
properties of cyanine dye J-aggregates. It has been achieved 2-fold enhancement of thiacyanine (TC) J-aggregates
luminescence in a water solution on 16 nm distance from silver nanoparticles. It has been proposed a theoretical
description of exciton-plasmon interaction in the created system. It predicts 20-fold luminescence enhancement
at optimal conditions. It has been found that efficiency of the plasmon enhancement of luminescence is affected by
the density of contact between aggregates and nanoparticles, the frequency match of the plasmon and exciton
bands and the exciton delocalization length. It has been shown that by the formation of TC J-aggregates and silver
nanoparticles in polyelectrolyte layered films, 4-fold enhancement of the J-aggregates luminescence could be
obtained. The 8-fold luminescence enhancement has been achieved for pseudoisocyanine (PIC) J-aggregates
interacting with gold nanoparticles due to the larger exciton delocalization length in these aggregates. It has been
found that the low luminescence quantum yield of PIC J-aggregates formed on polyelectrolyte films is caused by
the exciton self-trapping processes due to strong exciton-phonon interaction.
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