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HaHO4YaCTUHKMU.

2. Optical characteristics of photochromic diarylethene molecules and systems of photochromic molecules -
nanoparticles.

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA JOCIIKEHHIO ONITUYHUX XapaKTePUCTHUK Ta JUHAMIKU [IpoLeCy LUKIi3alii
PO34rHIB POTOXPOMHUX MOJIEKYJI HOBOTO TUILY - (PypaH-BMiCHHUX JiapUJIE€TEHIB 3 ONTUMi30BaHOIO CTPYKTYPOIO. 3
1]i€e10 METOI0 MOJIEPHI30BaHO YCTAHOBKY 1151 GeMTOCEKYHIHOI jla3epHO] CIIEKTPOCKOIIii HaBeJeHOTrO IIOTJIMHAHHS -
«30yIPKEHHs1-30H1yBaHH1». CTBOPEHO CUCTEMY IIPOKAYKU Ta Peasli3oBaHO PEXKUM, KO KOKEH iMITyJIbC
«30yIKEHHS» OIIPOMIHIOE OHOBJIEHUI 06’€éM MOJIeKyJ1. PO3p06ieHO TPOTOKOJ IPOBEAEHHS BUMipIOBaHb IJIs1
PO34YMHIB GPOTOXPOMHMX MOJIEKYJL. [lJisl PO3YMHIB NOXiTHUX JiapuyeTeHiB 3 alleTUI0BO-BMiCHUMU 3aMiCHUKaMU
OTPUMAaHO YaCOBY KOHCTAHTY LIMKJIi3alii B CyOIiKOCEKYHIHOMY 4aCOBOMY Jialla3oHi, s1ka ckjajae moHalimeHie 0,2
IIC Ta € HANKOPOTIIMM ONTUYHUM BifITyKOM Ce€peJ, HOCIiIKEHNX MOJIEKYJL. TakoX, METOJLOM ONTUYHOI
creKTpoPoTOMETPii HOCTIIKEHO XapaKTEPUCTUKU CUCTEMU (PypaH-BMICHUX JiapUJIETEHIB - HAHOYACTHMHOK 30J10Ta,

30KpeMa BIUIMB IOJIIPHOCTI PO3YMHHYKA Ta OIITUMAJIbHY KOHIIEHTpALLilo JliapujeTeHiB, HeOOXinHy 1715 306epekKeHHs



cTabisnpHOCTI cucteMu. [IpoaHanizoBaHo BIJIMB (PYHKIIOHATBHUX 3aMiCHUKIB HA ITPOLIECH arperalii HAaHOYaCTUHOK
30J10Ta IIpY B3a€MOii B po3unHax. MeTogamu TpaHCMiCiliHOI e1eKTPOHHOI MiKPOCKOIIii BU3HAYEHO, L0 AJ1s1
IiapuieTeHiB 3 Tiocemikapba3oHHUMU 3aMiCHUKaMU XapaKTePHO YTBOPEHHS B 4 pa3u GibLIINX arperaris
HaHOYaCTUHOK 30JI0Ta B MIOPiBHSIHHI 3 METUJI-TiOCeMiKapOa30HHUMU 3aMiCHUKaMH, 1110 [TOB’I3aHO 3 Oi/1bLI
BUPaX€HNMHU JOHOPHUMMU BJIACTUBOCTSIMMU TiOCeMiKap6a30oHHUX rpym. OTpUMaHi pe3ysIbTaTi CTBOPIOIOTh
HiATPYHTTS 71 PO3POOKYU riOpUIHUX POTOUYTINBUX KOMIIO3UTIB 3 ITIKOCEKYHIHUM ONTUYHUM BiIl'YKOM Ha OCHOBI

(ypaH-BMICHUX AiapUJIeTEHIB 3 ONTHMi30BaHOIO CTPYKTYPOIO Ta HAHOYACTUHOK 30JI0Ta.

2. This dissertation is devoted to the research of optical characteristics and cyclization dynamics of newly-
modified photochromic molecules - furan-based diarylethenes with various functional substituents. To this
purpose, an experimental setup of femtosecond transient absorption spectroscopy (“pump-probe") was
modernized. A pumping system was created and implemented in a regime when each "pump" pulse irradiates the
renewed volume of molecules. A measurement protocol has been developed to investigate the photochromic
molecules in solutions. "Pump" initiated the cyclization reaction of diarylethenes, while "probe" tracked ultrafast
changes in optical density. Since the cyclization reaction for studied diarylethenes occurs under UV illumination,
the third harmonic generation (o = 266 nm) was used as a "pump" and the supercontinuum generation (o = 530 nm -
610 nm) was used as a "probe". The cyclization time constants for diarylethene derivatives with various functional
substituents were obtained in the subpicosecond time range. Among the factors that minimize the duration of the
cyclization process of diarylethene molecules are type of connection between the photochromic core and
functional substituents and photochemical activity of the functional substituents. The time constant for
diarylethene derivatives with acetyl-containing substituents is at least 0.2 ps, and it is the shortest optical
response among the studied molecules. Also, UV-vis spectroscopy was used to study the optical characteristics of
the systems of furan-based diarylethenes - gold nanoparticles. The effects of solvent polarity were studied and the
optimal concentration of diarylethenes required to maintain the stability of the systems was defined. The influence
of functional substituents on the processes of aggregation of gold nanoparticles in solutions was analyzed. Using
transmission electron microscopy, it has been shown that diarylethenes with thiosemicarbazone substituents are
characterized by the formation of four times larger aggregates of gold nanoparticles compared to methyl-
thiosemicarbazone substituents, which is due to the more pronounced donor properties of thiosemicarbazone
substituents. These results create a basis for the development of hybrid photosensitive composites with
picosecond optical response, formed of furan-based diarylethenes with optimized structure and gold

nanoparticles.
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