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1. JlieleKTpYHUM Mifxiz, 0O ONUCY B3a€EMOIl MallMX YaCTMHOK B PO34YMHI €JIEKTPOJIITY Ta Iif, Ji€l0

€JIEKTPOMArHiTHOTO BUIIPOMIiHIOBAHHS

2. Dielectric approach for description of interaction of small particles in an electrolyte solution and under
electromagnetic radiation

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO PO3POOLi TEOPETUYHUX METOLIB PO3PaxyHKY €Heprii B3aeMOIii MalInx
YaCTMHOK, MTOMIIIEHNX B PO3YMH €JIEKTPOJIITY, IPOLIECIB ITOTJIMHAHHA €JIEKTPOMArHiTHOIO BUIIPOMIHIOBaHHS
IMCIIEPCHUMM CUCTEMaMM Ha OCHOBI YaCTUHOK cepuyHoi abo estincoiganbHoi Gopm, OIHOPiIHOI a60
HEOJHOPIiJHOI CTPYKTYPH i3 BpaxyBaHHSIM B HUX TIOBEPXHEBUX 30y I)KEHb Ta JOCJIiIKEHHIO ITPOLIECIB PO3CisIHHA
€JIEKTPOMAarHiTHOrO BUITPOMIHIOBAaHHS a€pO30JIbHUMU YaCTUHKaMU. PO3p06JI€HO 3arajibHUM TEOPETUYHUI
ePeKTUBHUI MeTO/1, PO3PaxyHKY eHeprii IapHoi B3aeMOoii CUCTeMU MaJIiX YaCTHUHOK, Ki MOMIIIeHi B pO3YMH
€JIEKTPOJIITY i ONIMCYIOThCA IOBIJIbBHUMY PafiiyCamu i IOBEPXHEBUMU MOTEHIIiajlaMU. 3allpOIIOHOBAHO HOBI MigX0onu
BpaxyBaHHS BIUIUBY €JIEKTPOJIITUYHOTO CEPELOBUIIA [1J11 TEOPETUYHOTO ONMCY B3a€EMO/ii MaJIMX YaCTUHOK.
Po3po61€HO YnCeIbHY METOAMUKY PO3PAXYHKY €J1€KTPOJMHAMIYHMX XapaKTePUCTUK B3a€MOi €J1IeKTPOMarHiTHOro

BUIIPOMIHIOBAHHS 3 IUCIIEPCHUMHU CUCTEMaMU 3 CTPYKTYPHO-HEOJHOPIIHUMU BKIIOUeHHSIMU. Ofep>XaHo 4YaCTOTHI



3a71€’KHOCTi e(peKTUBHOI Ai€JIeKTPUYHOI TPOHUKHOCTI AUCMIEPCHUX CUCTEM 3 ABOIIAPOBUMU BKJIIOUEHHSIMU TUITY
"IieJIeKTPUK-HaMiBIPOBITHUK", 110 PO3MillleHi B €JIEKTPUYHOMY 10JIi. [IpOBeIeHO YMCENbHI PO3PaxyHKY,
PE3yJIbTaTU SIKMX BKa3YIOTh HA MOKJIMBICTb KOHTPOJIIO 3HA4E€Hb BEJIMYMH PE30HAHCHUX YaCTOT LIJIIXOM 3MiHU
TOBILVHY HaliBIIPOBiIHUKOBOi 060JI0HKU. [Ipy po3paxyHKax 4aCTOT NOBEPXHEBUX MOJl METayIeBOro cepoina
BCTAHOBJIEHO, 1IJ0 3HAYEHHSI BEJINYNMH, SIKi XapaKTEepU3yIOTh BJIACHI KOJIMBaHHS CUCTEMH, 3aJ1€XKATh Bif
IieJIeKTPUYHUX XapaKTepUCTUK chepoifia Ta cepeloBULIa, B siKe BiH noMilneHuil. [IpoBeieHO YMCI0Bi pO3paxyHKU
IIMTOMO] iIHTEHCUBHOCTI BiIOMTOrO Bif, 1JIOCKOIApasesIbHOrO 11apy a€p0o30JIbHO-IUCIIEPCHOTO CEPEeOBUIIA
BUINIPOMIHIOBaHHS 3 ypaxyBaHHSIM pO3MipiB, TOKa3HUKA 3aJIOMJIEHHS PO3CilOBaJIbHUX MAJIMX YACTUHOK Ta JOBXUHU
XBWJIi 1JAI040T0 €JIeKTPOMAarHiTHOTO BUIIPOMiHIOBaHHSI. PO3p006J1eHO YyrceIbHO-aHaNITUYHY METOIUKY
PO3paxyHKy B3aeMO/Iii [1aZal040ro IO0TOKY €JIEKTPOMArHiTHOrO BUIIPOMIHIOBAHHS 3 IVIOCKONapajle/IbHUM MIapOM

A€PO30JIbHO-OUCIIEPCHOI'O CEPENOBUIIIA.

2. The thesis is devoted to the development of theoretical methods for calculating the interaction energy of small
particles placed in the electrolyte solution, the processes of absorption of electromagnetic radiation by disperse
systems with particles of spherical or ellipsoidal form with a homogeneous or heterogeneous structure with regard
to these surface excitations and to examination of scattering electromagnetic radiation on aerosol particles. A
general theoretical effective method has been developed for calculating the pair interaction energy for small
particles placed in the electrolyte solution and described by arbitrary radii and surface potentials. New approaches
have been suggested taking into account the impact of the electrolyte medium for theoretical description of the
interaction between small particles. A numerical method has been developed for calculation of electrodynamics
characteristics of the interaction between electromagnetic radiation and disperse systems with structurally
heterogeneous inclusions. Frequency dependences have been obtained of effective dielectric function for disperse
systems with the double-layer inclusions "dielectric-semiconductor” placed in the electric field. Numerical
calculations carried out indicate a possibility to control the values of resonant frequencies via changing the
thickness of the semiconductor membrane. When calculating frequencies of surface modes of metal spheroid their
eigen values have been found to depend on the dielectric characteristics of the spheroid and its environment.
Numerical calculations have been conducted on specific intensity of the radiation reflected from the planar layer
of aerosol-disperse environment as dependent on the size, refractive index of scattering of small particles, and the
wavelength of incident electromagnetic radiation. Numerical-analytical procedure has been developed for
calculating the interaction of incident electromagnetic radiation with plane-parallel layer of aerosol-disperse

environment.
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