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Pedepar:

1. Inceprarist npucBsyeHa po3po6b1i MeTosiB GopMyBaHHS aHCaMOJIiB HAHOYACTUHOK 30JI0Ta, SIKi BiAIOBIHAIOTH
OCHOBHMM BHAMOTaM [1J11 BUKOPUCTAHHA B Y SIKOCTI MiJKJIAIOK [JIs IOBEPXHEBO-TIiICUIIEHO] paMaHiBChKOi
criektpockomnii (SERS-ninknanok), isoma criocobamy (METOJ, CaMO30MPaHHS i TEMIJIATHOTO CMHTE3Y). MeTogom
CaM030MpaHHs1 OTPUMMaHi cTabisbHI OJHOPigHI aHCaMOJIi HearJ1I0MepOBAHUX PO3Tray>KEHUX HAaHOYACTHUHOK 30J10Ta
KOHTPOJIbOBAHOI'O PO3Mipy i popmu 3 pizHOIO TOBIIMHOW mapy (500-800 HM) Ha MOBEPXHI CKIISHUX MiTKIIaTO0K.
[TokaszaHo, 110 OTpMMaHi MaTepiaan xapakTepPU3yIOThCsl KAPKACHOIO (APKOBOIO) CTPYKTYPOIO. BUKOpUCTaHHS
aHcam06J1iB HAHOYACTMHOK Y sIKOCTi SERS-NiIKIanoK 0Ka3ano BUCOKY €(PEKTHUBHICTD MiICUIEHHS PaMaHiBCbKOTO
CHTHAJy IOCJIiIKyBaHUX MoJieky (pogamin 6G i kpucranivynuil dionetoBuil): KoedilieHT migcunenHs nopisHioe EF
=10"5. [1pu upoMy TOBLIMHA aHCcaM61iB HY He BIynBae Ha e(peKTUBHICTD MiICUIIEHHS, 11I0 00YMOBJIEHO
30yIPKEHHSM I1JIA3MOHIB TiJIbKM IIOBEPXHEBOTrO 11apy aHcamMo6J1iB. Po3po61eHo HOBUI MeTO, (POPMYBaHHS aHCAaMOJIiB
PO3rajy>KeHUX i30J1b0BAaHMX HAHOYACTUHOK 30JI0Ta PETryIbOBAaHOTO PO3Mipy i MopdoJiorii 6e3nocepeiHbO Ha

IIOBEPXHI CKJISIHUX IiIKJIAZO0K 3i CTyrieHeM 3arl0BHEHHs [ToBepXHi 10 80 % (MeTog, TEMILJIATHOTO CUHTE3Y).



JocinKeHHs IOBEepxHi aHCaMO6JIiB [T0Ka3ajlo, 0 HAHOYACTUHKY (OPMYIOTh MOHOLIAP HA NIOBEPXHI MiKJIATKM.
BcraHoBIIEHO, 1110 po3po6sieHi aHcambJIi HAHOYACTHHOK 30J10Ta (cepenHiit po3mip 80 HM, CTyIiHb 3aIIOBHEHHS
IIOBEPXHI Mifknanky 25 %) € HOBUM TUIIOM epekTUBHUX SERS-ninknanok, KoedilieHT nigcruieHHs: paMaHiBCbKOTo
CUTHAJIy MOJIEKYJI KPUCTAIYHOro (piosieToBoro ckiagae 1076 i Ha NOPSAIOK NepeBUILye 3HAYE€HHS TaKOTro IIPU
BUKOPUCTAHHI aHCaMO6J1iB, OTPUMAHUX METO/IOM CaMO30MpaHHS, 10 00YMOBJIEHO 3a0e3MeYeHHsIM i301b0BaHOCTi HY
B MOHOLIApPOBOMY aHCaMOJIi i MOKJIMBICTIO CTBOPEHHS "TapsiuMX TOUOK" Ha KO)KHOMY FOCTpOMY Biarany>keHHi HY.
Kitto4oBi cy10Ba: posranykeHa HAaHO4YaCTUHKA 30J10Ta, aHCaM6JIb HAHOYAaCTUHOK, MOHOIIAP, ONTUYHI BJaCTUBOCTI,
SERS-nigknanxa.

2. Thesis is devoted to the development of the methods for the formation of ensembles of gold nanoparticles,
which correspond to the basic requirements for developed materials using as substrates for surface-enhanced
Raman spectroscopy (SERS-substrates), in two ways (self-assembly method and template synthesis). Stable
homogeneous ensembles of non-agglomerated branched gold nanoparticles of controlled size and shape with
different layer thickness (500?800 nm) on the surface of glass substrates were obtained by self-assembly method.
It is shown that the obtained materials are characterized by a frame (arc) structure. Using of nanoparticle
ensembles as SERS substrates showed high efficiency in Raman signal enhancing of the molecules under
investigation (Rhodamine 6G and Crystal Violet): enhanced factor is EF = 105. In this case, the thickness of the
ensembles does not affect the enhancement efficiency due to the plasmon excitation only of the surface layer of
ensembles. New method of forming the ensemble of branched gold nanoparticles of controlled size and
morphology directly on the surface of glass substrates with surface filling degree up to 80% (the method of
template synthesis) has been developed. Investigation of the ensemble's surface has shown that gold nanoparticles
form a monolayer on the substrate surface. It was established that the developed ensembles of isolated gold
nanoparticles (average size 80 nm, the filling degree of the substrate surface 25%) is a new type of effective SERS-
substrates, enhanced factor of the Raman signal of Crystal Violet molecules is 106 and is higher by order of
magnitude than this value when using assemblies obtained by self-assembly method, which is due to the
nanoparticle isolation in monolayer ensemble and the possibility of creating "hot spots" on each nanoparticle sharp
branch. Keywords: branched gold nanoparticle, ensemble of nanoparticles, monolayer, optical properties, SERS-
substrate.
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