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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MopenoBaHHS HEBIOPSIKOBAaHUX F€TEPOTreHHUX Ta (PJIYKTyaliliHO-HEOIHOPiAHUX CUCTEM Ta JiarHOCTUKaA iX

€JIEKTPUIHUX i ONTUYHUX XapPaKTEPUCTHUK

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Modeling of random heterogeneous and fluctuationally inhomogeneous systems and diagnostics of their electrical
and optical characteristics

Pedepar yKpaiHCBKOIO:

Po3pobseHo cTpory 6araToyaCTUHKOBY MOJI€JIb €JIeKTPUYHOI ITPOBIHOCTI CyCIIeH3ili HAHOYACTHHOK, [10BilHUI
€JIEKTPUYHUI ap sIKUX BKiItovae map llltepHa, 3acTiiiHuil wap i pyxJuBy 30BHIlIHIO YacTuHy. Ha 6asi uiei mopesni
BUSIBJIEHO CYTTEBY POJIb 3aCTIHHOTO APy y (POPMYBaHHi €J1I€KTPUYHOI TPOBIJHOCTI CyCIeH3ill HAHOYACTUHOK,
BCTAHOBJIEHO KPUTEPIi J715 peasnisallii pisHUX TUIMIB ii NOBEiHKY, OL[iHEHO MPOBiIHICTD i TOBUIMHY 3aCTiHOTO MAapy
HAaHOYACTUHOK y BOOHUX PO3UMHAX €JIEKTPOJIITiB. PO3BUHYTO MeTOM, 00YMCIIEHHS ONITUYHUX XapaKTePUCTUK
TPaHCIOPTY (GOTOHIB Y KOHLEHTPOBAHMX CYCIIEH3i4IX YaCTUHOK i3 3aCTilHUM MIApOM 3 YpaxXyBaHHIM
IIEPEBUITPOMIHIOBAHb i KOpeJIsLiil BUIKX NOPsAKiB. [[poaHani3oBaHO JOBKUHY BiJIbHOTO IIPOGIry GOTOHIB y
KOHILIEHTPOBaHil cUCTeMi TBepIIUX KyJIbOK SIK (PYHKIIii 06’eMHMX KOHIIEHTpPAaLill i TOKa3HUKIB 3a7IOMJIEHHS KYJIbOK.
3anpornoHOBaHO HOBi METOJMKY BU3HAYEHHS [3€Ta-T10TEHLiay YACTUHOK Y CYCIIEH3iIX HAHOYACTHUHOK IIJISIXOM
OJHOYACHOTI'O aHaJli3y pe3yJbTaTiB €JIEKTPOCKOIIYHMX BUMIPIOBAHb i TaHUX JIa3€PHOI KOPEJALIMHOI CIIEKTPOCKOTIIi
L7151 TIApOOMHAMIYHOTO pafilyCcy YaCTUHOK ab0 TPAHCIIOPTHUX XapaKTepUCTUK PoToHIB. [To6ymoBaHoO i
IIPOTECTOBAHO TEOPIiI0 KBA3iCTaTUYHOTO Ai€JIEKTPUYHOrO BilIFTyKy CUCTEM aHI30TPOIIHUX YaCTUHOK Pi3HUX TUIILIB,

BKJIIOYAIOYY CHCTEMMU aHi30TPOITHUX TBEPAMX KyJlb, CyMillli KpHUCTAJIITIB i MOJIIKpUCTANIN

Pedepar aHIJIiHCBKOIO:

A rigorous many-particle model is developed for the electrical conductivity of suspensions of nanoparticles whose
electrical double layer incorporates the Stern layer, stagnant layer, and mobile external part. Based on it, an
essential role of the stagnant layer in the formation of the electrical conductivity of these suspensions is revealed;
criteria for different types of behavior of the conductivity to occur are determined; and the conductivity and
thickness of the stagnant layer for suspensions of nanoparticles in aqueous electrolyte solutions are evaluated. A
calculational technique, accounting for reemission and correlation effects of higher orders, is developed for the
optical characteristics of photon transport in concentrated suspensions of particles with stagnant layers. The
mean-free-path length of photons in concentrated suspensions of hard spheres is investigated as a function of the
volume concentration and the refractive indices of the spheres. New procedures for measuring the zeta-potential
in suspensions of nanoparticles are proposed which assume a combined analysis of electrical spectroscopy data
and those obtained either for the hydrodynamic radius of the particles from laser correlation spectroscopy
measurements or for the photon transport characteristics. A theory is developed and tested for quasistatic
dielectric response of systems of anisotropic particles of different types, including systems of anisotropic spheres,
mixtures of crystallites, and polycrystals
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