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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnincomeTpuyHi JOCTIIpKEHHS 1apiB HAHOYACTVMHOK 3 YpaXxyBaHHSIM B3a€MO/ii MiXK YaCTMHKaMU

Ha3sBa po6oTH aHIJIilICbKOIO:

Ellipsometric investigation of layers of nanoparticles, taking into account interparticle interactions

Pedepar yKpaiHCBKOIO:

O6'eKT DOCIIIKEHHS - IPOSB MPSIMOi €JIEKTPOMArHiTHOI B3aeMOJii Mk HQHOYaCTMHKaMU. MeTa po60oTH: po3podKa
METOJIMK €JIiINCOMETPUYHOTrO NOCJIiIKEHHS MapiB HAHOYACTVHOK 3 YPAaxXyBaHHSM B3a€MOJii MK YaCTMHKAMU.
MeTony nOCiI>)KEHHS: eJIiNCOMETPis 1apiB HAHOYACTHMHOK Ta MOJIEJIIOBAHHS €JIEKTPOMArHiTHUX B3a€EMOLIN
MeTojaMu e(eKTUBHOI NOISIPU30BHOCTL. OCHOBHOIO ITPO6JIEMOIO IIPU IOCIIiI)KEHHI HAHOCTPYKTYPOBAHUX IJIiBOK Ha
[IOBEPXHIi € BpaxyBaHHs B3a€MO/il MK 4aCTMHKaMU, 110 YTBOPIOIOTH IJIiBKY. Ha BilMiHy Bifl TPMBUMIPHOTO BUINIAKY
HaHOKOMIIO3UTY, IIiIBKM Ha [IOBEPXHI MalOTh T€OMETPUYHO 33JjaHy aHI30TPOIIiI0, 0 AOAATKOBO YCKIANHIOE
3aBJIaHHS i pOOUTh HEMPUIATHUM BUKOPUCTaHHS CTaHIAPTHUX MoJesiell e(peKTUBHOrO cepefoBUlla (Moei
MakcBesnna-TapHeTa, Bpyremana) A onucy Takux I1iBoK. Hamu po3po6iseThes Mifxif, 3aCHOBaHU Ha pillleHHi
piBHaHHA JlinMmana-IBiHrepa, o J03B0OJIA€ PO3PAXOBYBATU ONITUYHUM BiATYK IJIiIBKU 3a JOIIOMOIOI0 TEH30Pa
e(eKTUBHOI NOJIIPU30BHOCTI. B paMKax MeTO/ly JIOKaJIbHOTO I10JIs IOOYI0BAaHO TEOPETUYHY MOZEJb OIITUYHOTO
BiAIryKy Cy6-MOHOILIApy HAHOYACTUHOK, 110 [IOKPUBAIOTb [1I0BEPXHIO. 711 CUCTEM, 5IKi MOZEJIIOIOThCSI SIK
MiAKIaAVHKA 3 PO3TAIIOBAHMMU Ha Hill YaCTUHKaMH, 1[0 MaloTh popmy etincoina obepranHs, 6yia po3paxoBaHa
eeKTUBHA CIIPUMHSATAUBICTS. Lle 7ano 3Mory BUBHaYMTH 3aJ1€5KHOCTI KoeilieHTiB BiOUTTs Ta eJlilCOMeTPUYHNX
napaMeTpiB Bif KyTa nafiHHs Ta yacToTy. HasBHiICT cyOMOHOLIapy HAHOYACTHMHOK Ha I1OBEPXHI Jja€ IIOMITHUM
BHECOK Y €JIIIICOMETPIi4Hi TapaMeTpH, 0 MOXKe OYyTU BUMIPSIHHO €KCIIEPUMEHTAJIbHO. 3HAlAEHO, IO Lii
eJIicCOMeTpUYHi NapaMeTpu 3ajIeXXarts Bif KoHLeHTpauii Ta popmu yactuHok. HAHOKOMITO3UT,
HAHOYACTHHKA, EJIEKTPOMATHITHE T1OJIE, [TOJISIPU3OBHICTD, AIEJIEKTPUYHA OYHKLIA, [TJIASBMOH,
EJIITICOMETPIA

Pedepar aHIJIiHCBKOIO:

Object of investigation - the exhibition of direct electromagnetic interaction between nanoparticles. Objective: To
develop ellipsometric technique to investigate layers of nanoparticles, taking into account interparticle
interactions. Methods: ellipsometry of layers of nanoparticles and simulation of electromagnetic interactions by
the method of effective polarizability. The main problem in the study of nanostructured films on the surface is
taking into account interactions between particles comprising the film. In contrary to the case of three-
dimensional nanocomposites, films on the surface are geometrically anisotropic what complicates the problem and
makes the use of standard models of effective medium approximation (Maxwell-Garnett, Bruheman)
nonappropriate to describe such films. We have been developing an approach based on the solution of the
Lipman-Schwinger equation, which allows to determine the optical responce of such films via the tensor of
effective polarizability. In the frame of the local field approach we have developed a theoretical model of the
optical response of sub-monolayer of nanoparticles covering the surface. The effective susceptibility was
calculated for the model of a substrate with particles of the form of an ellipsoid of revolution on it. It allowed to
define the dependence of reflection coefficients and ellipsometric parameters on the angle of incidence and
frequency. The presence of nanoparticles on the surface makes a significant contribution to elipsometrichni
parameters that can be experimentally measuring. It was found that the ellipsometric parameters depend on the
concentration and form of particles. NANOCOMPOSITES, NANOPARTICLES, ELECTROMAGNETIC FIELD,
DIELECTRIC FUNCTION, POLARIZABILITY, PLASMON, ELLIPSOMETRY

Impexkc YIK: 535.3, 535.3; 535.51; 531.7
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