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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

MopenoBaHHSI HEBIIOPSAIKOBAaHMX TETEPOreHHUX Ta (IYKTyaliilHO-HEOJHOPIOHUX CHUCTEM Ta [iarHOCTUKA X €JIEKTPUYHUX i

ONITUYHUX XaPAKTEPUCTUK

Ha3sBa po6oTH (aHrJ1)

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

Pedepar (ykp)

Po3po6s1eHO cTpOry 6araTO4acTHHKOBY MOJEJb €/IEKTPUYHOI NMPOBITHOCTI CyCNeH3ili HAHOYACTUHOK, NMOABINHUIN €JIeKTPUYHUN
map sIKAX BKIo4ae map llltepHa, 3acTiiiHMil Wap i pyxJMBY 30BHIIHIO YyacTuHy. Ha 6a3i Liei Mopesi BUSBIEHO CYTTEBY POJib
3acTiiiHoro mapy y (OpMyBaHHi €JIeKTPUYHOI NPOBIJHOCTI CYyCIeH3ill HaHOYAaCTUHOK, BCTAHOBJIEHO KpuTepil Ajs peasnisaiii
pi3HMX TUMIB ii NOBEAIHKY, OLiHEHO MPOBIGHICTb i TOBIIMHY 3aCTiMHOrO Mapy HAaHOYACTMHOK Y BOJAHMX PO3YMHAX €JIEKTPOJITIB.
Po3BMHYTO MeTOH, OGYUCIIEHHSI ONTHMYHUX XapaKTEPUCTUK TPAHCIOPTY (POTOHIB Y KOHLEHTPOBAaHMX CYCIIEH3isIX YaCTUHOK i3
3aCTiIMHMM I1IApOM 3 ypaxXyBaHHAM II€PEBUIIPOMIHIOBaHb i KOpeJAlil BUIIMX MOPAIKiB. [IpoaHali3oBaHO [OBXMHY BiJIbHOTO
npo6iry (pOTOHIB y KOHLIEHTPOBAHIll CUCTeMi TBEPAUX KyJbOK K (PYHKLii 00’€éMHUX KOHLEHTPALill i IOKa3HUKIB 3a70MJIEHHS
KyJIbOK. 3anpollOHOBaHO HOBi METOIVKMA BU3HA4YEHHS [3€Ta-IMOTEHLialy YaCTMHOK Y CYCIIE€H3iSIX HAaHOYACTUHOK IMIJISIXOM
OJHOYACHOIO aHaJjl3y pe3yJbTaTiB €JIEKTPOCKOMIYHMX BHMIDIOBaHb i JAHUX JIA3€PHOI KOPEJALIMHOI CIEKTPOCKOIl /1Jid
ripogvHaMiYHOrO pafliycy YaCTMHOK ab0 TPaHCIOPTHUX XapaKTepUCTUK (oToHiB. [IoOymoBaHO i MPOTECTOBAaHO TEOPI0
KBa3iCTaTUYHOTO [ieJIEKTPUYHOrO BiITyKy CHCTEM aHi30TPOIHMX YACTMHOK Pi3HUX TUILB, BKJIOYAIOYM CHUCTEMM aHi30TPOIHUX

TBEPJHUX KyJIb, CyMillli KDUCTAJIITIB i OJIiIKpUCTaNu
Pedepar (aHr1)

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

Ingexc YIK: 539.21:537.1; 548:537.1; 538.950405:537.1, 535; 539.183 /.184; 681.7; 77 , 544.77 , 535.36; 538.95; 539.21; 544.77
Kozau temarnunux pyopuk HTI: 29.19.23, 29.31, 31.15.37

6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykiii (yKp): MozienioBaHHSI HEBIOPSIKOBAaHUX reTePOTeHHUX Ta (QIIYKTYyal[iliHO-HEOIHOPITHUX CUCTEM Ta

[iarHOCTHKA IX €JIEKTPUYHUX | ONITUYHUX XapaKTEPUCTUK



Hassa npoaykuii (anrJ): Modeling of random heterogeneous and fluctuationally inhomogeneous systems and diagnostics of
their electrical and optical characteristics

OuikyBaHi pe3yabrati: Metonu, Teopii
T'anyss 3acrocyBaHHs: 73.10 - [JocifKeHHs i pO3pOOKH B rayy3i IpUPOJHNYMX i TEXHIYHUX HAYK

Omuc npogykuii (ykp): O6'€KTH LOCTIIPKEeHHS — HEBIOPSAKOBaHI reTeporeHHi CUCTeMH JUCIIEPCHOTO TUITY 3i CKIIaJHOIO
MOPQOJIOTiEI0 KOMIIOHEHTIB. MeTa po60TH — po3po6Ka 6araTo4aCTUHKOBUX €JIEKTPOIMHAMIYHUX MOJIEJIEN [1JIS1 OIIUCY
edEeKTUBHUX €JIEKTPUYHUX i OIITUYHUX XAPAKTEPUCTUK ME30CKOIMIYHO HEBIOPSIKOBAHUX CUCTEM Pi3HOi (pizuvHOi npupoay.
MeTomu IOCiIKEHHS — METOL, KOMITAKTHUX I'PYI HEOGHOPIAHOCTEN 171 aHAJIi3y KBa3iCTATUYHOIO Bill'yKy MaKPOCKOIIIYHUX
CHCTEM YaCTHHOK 3i CKJIaIHOIO MiKPOCTPYKTYPOIO; BUKOPUCTAHHS MOJEJIbHMX CUCTEM YaCTUHOK 3 MOPQOJIOTI€I0 TBEPAE A1PO —
HEOJHOPiHa MTPOHMUKHA 000JIOHKA i IEBHMMU TIPaBUJIaMU JOMIHYBAHHS OJHUX CTPYKTYPHUX €JIEeMEHTIB HaJl iHITMMU;
y3arajibHeHa TeOpisl OJJHOKPAaTHOTO PO3CisIHHS CBiTJIa Ha KOMIIAKTHMX I'PYyIax HEOJHOPiZHOCTEN. Pe3yibTaTi — MOJEb
€JIEKTPUYHO]I IIPOBIAHOCTI CyCII€H3ii 1 HAHOYACTUHOK; METO/, 00UMCIIEHHS] TPDAHCIIOPTHUX XapaKT€PUCTUK (QOTOHIB y
KOHLEHTPOBAHUX CYCIEH3i4X; METOOUKM BU3HAYEHHS [13€Ta-TI0TEHIialy CyCIIEH31l1 HAHOYACTUHOK; TEOPis KBa3iCTaTUYHOIO

IieJIEKTPAYHOTO BiJIT'yKy CUCTEM aHiI30TPOIMHUX YaCTUHOK

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTk HTII: Mae HaykoBe 3Hau€HHS SIK QyHIaMeHTa/IbHE NOCTiIKEeHHS
Cragis 3aBepmenocti HTTI: 3git o HIAJKP

BnposazykernHsa HTII: BipoBazkeHO

Crpoxku Brnposagaskenss: 10.202009.2023

Bupo6nuk npoaykuii: Onecbkuil HallioHaIbHUH yHiBepcuTeT iMeHi LI MeyHnkoBa

CnoskuBavi npogykuii: 3BO, npodisibHi HayKOBi Ta iep>kaBHi yCTaHOBU

IlepcniekTuBHI pUHKHU: YKpaiHa, €C, Benukobpuranis, CIUA, IliBgenHa Kopes, Cinranyp

IlpaBa iHTe/IEKTYaJIbLHOI BJIACHOCTI: 3a 0rOBOpamMu

®opmu Ta yMoBH nepeaadi npogykuii: 3a Jorosopamu
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