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1. lieneKTpu4Hi BTpaTu B MAaTPUYHUX IUCIIEPCHUX CUCTEMAaX Ta IOPUCTUX CEPEIOBUILAX

2. Dielectric losses in matrix dispersed systems and porous media

Pedepar:

1. B es1€eKTpOCTaTUYHOMY HaOJIMKEHHI TEOPETUYHO AOCIiIPKEHO TPOLECH MOTJIMHAHHS €JIEKTPOMAarHiTHOrO
BUIIPOMIHIOBAaHHS MaTPUYHUMU AucriepcHUME cuctemamu (MJIC), CTaTUCTUYHUMU CyMilllaMy Ta IOPUCTUMU
cepenosumamu (I1C). PosrysmaeTbest B3aeMoliss HU3bKo4yacTOTHOro EMB 3 TakuMu cucTeMamu B HaO/IMKeHH
Makcsen-T'apHeTa. Po3paxoBaHa BesimunHa gieseKTpudHux Brpat B M/IC i3 0fHOPIZHUMY KyJIbOBUMU
BKJIIOYEHHSIMHU Pi3HOI ¢isnyHoi npupoau, MJC i3 4BOIaPOBUMU KYJIbOBUMU BKJIIOUEHHSIMU, OOOJIOHKA SIKMX Mae
aHI30TpOMHI AiesieKTpuyHi BnacTuBocTi, Ta B MJIC i3 poBigHUMU elincoifanibHUMU BKIIOYEHHSIMU, SIKi
BUIAIKOBUM YMHOM pO3MilleHi B MaTpuLli. Po3risiHyTo nienexktpuyHi BTpaty B MJIC 3 IPOBIIHUMH BKJIIOYEHHSIMU B
[IPOBiHIN MaTpuLli NPY LOBINbHIN KOHLIEHTpaLii BKJIIOYEHb. 3 BpaXyBaHHSAM MYJIbTUIOJBHOI B3a€MOIii MK
BKJIIOYEHHSIMH, B €JIEKTPOCTATUYHOMY HaOJIVKEHH], PO3BUHYTO TEOPETUYHUIN METOZ, 1711 PO3PaxXyHKy e(eKTUBHO]

JieseKTpu4YHOI NPOHUKHOCTI 1151 MJIC i3 KyJIbOBUMU CYLIIJIBHMMU Ta ABOIIAPOBUMU BKIIOUYEHHSAMU. [1pn



PO3paxyHKy 4aCTOTHO] 3a71€’KHOCTi €(eKTUBHOI Ai€JIeKTPUYHOI TPOHUKHOCTI IJISTaKUX CUCTEM BPaXOBaHO
O30 BKIIOYEHb 32 PO3MipaMU Ta XapaKTep iX CTATUCTUYHOTO PO3MillleHHs B MaTpulii. [lokazaHo, mo npu
BpaxyBaHHI JIMIlle JUI0JIb-JUIIO0IbHOI B3a€MO/Ii MK BKJIIOUEHHSIMU 33/ja4a 3HaXOI)KEHHS €(PEeKTUBHO]
JlieJIEKTPUYHOI TPOHUKHOCTI AJ1s1 MIC i3 IBOMIApOBMMY BKJIIOYEHHSIMU [TOBHICTIO €KBiBaJIEHTHA aHAJIOTIYHIN 3a/1a4i
115t MJIC i3 cyLisibBHUME BKJIIOYEHHSIMU i3 3aMiHOIO B (POPMYJI AJ19 €(PeKTUBHOI AieIeKTPUIHOI TPOHUKHOCTI
IIOJISIPU3OBHOCTI CYLiJIbHOI YaCTUHKU Ha MOJISIPU30BHICTh ABOLIAPOBOI YacTMHKU. OTpHMaHO Oifblll TOYHI (32
icHy104i Ha CbOTOZHi) TEOPETHUYHI OLiHKY IPaHuULIb YSIBHOI Ta AiliICHOI YaCTMHU €(PEKTUBHOI 1ieIeKTPUYHOI
IIPOHUKHOCTI B 3aJI€>KHOCTI Bif] TapaMeTPiB AUCIEPCHOI CUCTeMU. PO3IISHYTO NUTAaHHS PO3PaxyHKy e(EeKTUBHO]
IlieJIeKTpUYHOI TPOHUKHOCTI 17151 opucTux cepenosutl (I1C) B HAGIMDKEHH] IOKaJIbHOI TOPUCTOCTI. B IboMy
Ha6IMXeHH] 1715 3HaX0KeHHs e(PeKTUBHOI IieJIeKTPUYHOI TPOHUKHOCTI OJlep>kaHo iHTerpajibHe PiBHSIHHS Ta
IIpOaHasi30BaHO J€5Ki 1Or0 YaCTUHHI PO3B'SI3KU B IIEPKOJIIOIOYMX IIOPUCTUX cepenoBuiax. [locrtaBnieHo Ta
PO3B'sI13aHO B 3arajlbHOMY BUIIANIKy OO€pHEHY eJIeKTPOAMHAMIUHY 33/4a4y AJ1S LIbOTO PiBHSIHHS, CYTh SIKOi IIOJISITa€e B
3HAXO/KeHHI (PyHKLII po3nofiny rnop 3a po3mipamu 3a BiZloMOI0 YaCTOTHOIO 3aJI€XKHICTIO e(eKTUBHO]

Ii€JIEKTPUYHOI IPOHUKHOCTI.

2. Electromagnetic vawe absorption by the matrix dispersed systems (MDS), statistical mixtures, and porous
dispersed systems (PDS) is investigated in the electrostatic approximation. Interaction of such systems with the
low-frequency electromagnetic radiation is considered, primarily, in the Maxwell-Garnett approximation.
Dielectric losses are calculated for a range of MDS: MDS with spherical inclusions of different physical nature;
MDS with two-layered spherical inclusions having anisotropic shell; MDS with statistically distributed conducting
ellipsoidal inclusions; conducting MDS with conducting inclusions at arbitrary concentration of the inclusions. In
the electrostatic approximation with accounting for multipolar interaction between inclusions it is elaborated a
theoretical method for calculating the effective permittivity of MDS with either spherical homogeneous or two-
layered inclusions. When calculating frequency dependence of the effective permittivity for this case, size
distribution of the inclusions as well as randomnicity of their localization in the matrix were accounted. It is shown
that determination of the effective permittivity for MDS with two-layered inclusions is quite equivalent to the
same problem but for MDS with homogeneous inclusions, if only the dipole-dipole interaction between the
inclusions is accounted. One only need to replace the polarizability of the homogeneous particle by that of two-
layered one in the expression for the effective permittivity. Problem of the effective permittivity calculation for
porous media is considered in the local porousity approximation. It is obtained an integral equation for solving the
effective permittivity, and its particular solutions for percolating porous media are analyzed. The inversed
electrodynamical problem for this equation is solved.
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