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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 34.17.15

Tema gucepranii:

1. EkKcuTOHHU TPaHCIIOPT Yy J—arperaTaX 3 KOHTPOJIbOBAHUM CTYII€HEM 6e3ﬂa,u,y.

2. Exciton transport in J-aggregates with controlled disorder degree.

Pedepar:

1. O6’'exT mocnimxenn: J-arperatu amphi-PIC; a Takox 6apBHuku Sq-2Me, DiD. MeTa: BctaHoBUTU e(DEKTUBHICTb Ta
MEXaHi3MM Mirpallii eKCUTOHHUX 30y[KeHb y J-arperatax amphi-PIC, 110 MOZesoTh CBITI0-30Upatoyi KOMIIEKCH
(POTOCUHTETUYHOTO anapary, AJis 40ro, 30KpemMa, 3'1CyBaT OCOOJIMBOCTI ONITUYHUX CIIEKTPiB J-arperaTiB amphi-PIC
Ta [IEPEHOCY €HePrii Ha eKCUTOHHI MACTKU, B YMOBaX KOHTPOJIbOBAHOTO CTYIIEHIO CTaTUYHOTO 6€e31any. Metonu:
CIIEKTPOCKOIIis 30ypKEHHs JIOMiHeCLIeHIIii; CeJIeKTUBHA CIIEKTPOCKOIIis Ta CIIEKTPOCKOIIis 30y KEHHS
JIIOMiHECLIEHIIiI IPU Pi3HUX TeMIieparypax. Pe3yibTaTty, HOBU3HA: CTBOPEHO CUCTEMY, IO MOJEJIIOE EKCUTOHHUMN
tpaHcnopt y LHC, a came J-arperatu amphi-PIC, koTpi MiCTSTh 1Ba TUIly €KCUTOHHUX I1aCTOK; 1OBEEHO, L0
6apBHUKM-TIACTKU 3 €JIEKTPOHHO-aKLEMITOPHMMH BIIACTUBOCTSIMU MOXYTb JOJATKOBO TaCUTH JIIOMiHECLEHILiI0 J-
arperartiB amphi-PIC; nokazaHo, mo Mmirparisi eKCUTOHHUX 30y[KeHb y J-arperatax amphi-PIC 3pilicHI0€TbCS Ha
CyOMiKpOHHI BifICTaHi; TOKa3aHO MO>KJIMBICTb BIJIMBATU HAa €(PEKTUBHICTb EKCUTOHHOT'O TPAHCIOPTY y J-arperarax

amphi-PIC 3a paxyHOK KepyBaHH$ CTYIIEHEM CTaTUYHOTO 6€3J1aJly; BCTAHOBJIEHO, 1[0 HABIiTh Y BUNAJIKy BUCOKOTO



CTYIIeHSI CTATUYHOr0 6e3sany, Ipy 36yKeHHi Y MaKCUMYM I10JI0CH TIOTJIMHAHHS TPAHCIIOPT €KCUTOHIB y J-
arperatax amphi-PIC mae KorepeHTHUU xapakTep, KOTPUH 30epiraeTbCsl A0 KIMHATHUX TeMIiepaTyp. ['anysb
BHUKOPHUCTaHHS: (i3MKa eKCUTOHIB, LiiJIeCIPSIMOBaHa PO3P0O0Ka MOJIEKYJISIPHUX HAHOCTPYKTYP i3 KEpOBaHUMU
ONTUYHMAMMU BJIACTUBOCTSIMYU; CTBOPEHHS HOBUX JIIOMiHECLIEHTHUX 30H/IiB /1711 MOJIEKYJISIPHOI 6ioJ1orii Ta

mocinkeHHi GOTONpoLeciB y 6i0710riyHNX 06'eKTax.

2. The objects are amphi-PIC J-aggregates and dyes Sq-2Me, DiD. The aim of the work is to determine the
efficiency and mechanisms of exciton migration in amphi-PIC J-aggregates, which are a model system of light-
harvesting complexes of the photosynthetic system of plants. For this purpose, to clarify the features of optical
spectra of amphi-PIC J-aggregates with controlled statical disorder degree and energy transfer to the exciton
traps. Results, novelty: a model system of light-harvesting complexes (J-aggregates of amphi-PIC dye with two
types of exciton traps) for studying the exciton transport has been created. The traps, which are dye molecules
with electron-acceptor properties, are found to be an additional reason for quenching amphi-PIC J-aggregates
luminescence; it has been shown that in amphi-PIC J-aggregates electronic excitations can migrate over sub-
micron distance; for the first time it has been shown that the efficiency of exciton transport in J-aggregates can be
controlled by changing the degree of statical disorder; it has been found that even in the case of high statical
disorder, at the excitation in the absorption band maximum, the exciton transport in amphi-PIC J-aggregates is of
coherent nature. This feature is observed up to room temperatures. The fields of implementation are excitonic
physics, purposeful development of nanoclusters with controlled optical properties; creation of novel
luminescennt probes for molecular biology and exploration of photoprocesses in biological objects.
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