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Pedepar:

1. luceprauis npucBa4YeHa JOCIiIKEHHS MEXaHi3MiB TEIJIOBUX IIPOLIECIB B AUMOBIN I1J1a3Mi, 30KpEMa, BIUIUBY
npolLecis ioHi3auii, pekoM6iHalii Ta KOHIeHcalii Ha TeMIIepaTypHU IPOQiib reTepOreHHoi AMMOBO] IIJIa3MHU 3
LEHTPaJIbHMM JPKEPEJIOM €HEPTil; aHai3y SIBUIIA IPUCKOPEHHS AUIOJILHAX MOJIEKYJI OKCUIIB B €JIEKTPUYHOMY I10JIi
3apsy KOHIEHCOBAaHOI YaCTMHKY Ta BIUIMBY Ha KoedilieHT nudysii npu ii KoHpeHcaliliHoMy 3pOCTaHHIo;
IOCJiIKEHHIO COPOLiiHUX MTPOLIECIB Ta TEMIIEPATYPU IIJIABJIEHHS MAJIMX KBa3iKpUCTATiYHUX YTBOPEHD; PO3MOMiNY
CaMOY3roPKEHOr 0 IIOTEHIIiaIa HABKOJIO 3apsIKEHMX YaCTUHOK B CUJIbHO HeifieaybHil MJ1a3Mi; pO3paxyHKy
rapaMeTpiB JUMOBOI IIJIa3MU IPY CUJIBHOHEINIeaJIbHIlM B3a€MOII 3 YaCTUHKOIO; LOCiIKeHHIo niarpamu FOkaBu Ta
BUSBJIEHHIO (PaKTaJIbHOCTI HeifleanbHOI I1a3MuU. B gucepralilHOMy 4OCiIKEHH] IPONOHYEThCSI METO],

QHAJIITUYHOrO PO3PAaXyHKy KOHLIEHTPALil €JIEKTPOHIB Ta 3apsifiB KOHAECHCOBAHMX YaCTUHOK B IMMOBIH I1J1a3Mi IpU



HasIBHOCTI aTOMIB LI€3i10 B ra3oBiil (pasi 3 ypaxyBaHHSIM 3MillleHHsI iOHi3aliliHOI piBHOBArM 3a PaXyHOK MiK{(a3Hoi
B3aemogii. 17151 mocimpKeHHs e1eKTpodi3snYHUX XapaKTEePUCTHUK I171a3MU 3aCTOCOBYBABCSI METO/, PillleHHS
HeJliHiliHOTO IudepeHnLianbHoro piBHIHHA [lyaccoHa-bosbliMaHa, 3a JOIIOMOIOIO SIKOTO PO3Pax0BYBaBCs 3apsiy,
KOHJIEHCOBAHMX YaCTUHOK Ta, B [I0JAJIbIIOMY, BIUIMB iX Ha KOHLIEHTPALiO BiJIbHMX €JI€KTPOHIB. Bu3HaueHo HOBe
PO3yMiHHS TEMIIEPATYPH IJIaBJIEHHS MaJMX KPUCTAJIIYHUX CTPYKTYP Ha NPUKJIAJi HAHOYAaCTUHOK Ta
YIOPSIIKOBAHUX CTPYKTYP. [IoKa3aHo, 10 3aJI€KHICTh TEMIIEPATyPU IJIABJIE€HHS Bif KiJIbKOCTI YaCTUHOK MOXKHA
IIOSICHUTY 3MiHOIO €Heprii 4aCTUHOK B IOBEPXHEBOMY L1api KpUCTAly TOMY 3i 36i/IbLIIEHHSIM PO3Mipy KpUCTaly
BILJIMB [IOBEPXHEBOT'O APy 3MEHINYETHC, @ TEMIIEPATypa KPUCTALy NPUOJIVDKYETBCS 1O TEMIIEPATyPU MAaCUBHOTO
KpucTasny. BpaxoBaHi po3amipHi edeKTu i1 TeMrepaTypHu I1J1aBjleHHsI HAHOCTPYKTYP B I171a3Mi 32 paXyHOK BBEJIEHHS
(diHITHOrO 1€6a€BCHKOTO CIIEKTPY LIJISIXOM BBEIEHHS F€OMETPUYHOro (aKkTopa SIK CIiBBiJHOLIEHHS PO3MIipy
YaCTMHOK i HaHOKJIacTepiB. [IpoBeneHo nopiBHAHHA Mogeri EliHinTeliHa Ta [le6ast AJ11 BU3HAYEHHS TEMIIEPAaTypu
I1JIaBJIEHHS] HAHOYACTHHOK 32 I0IIOMOTOI0 TYCTUHY (POHOHHOT'O CIIEKTPa. 3apOIIOHOBAHO HOBUM MiAXis 1o
(HOpMaiCTUYHOrO METOly BUBYEHHS YIIOPSIIKOBAHUX [IPOCTOPOBUX CTPYKTYP YACTUHOK B JUMOBIH IJ1a3Mi
aHaJIOTIYHUH [JIa3MOBUM KpHUCTajlaM B ra30po3psiHil I1a3Mi, IKi oTpuManu HasBy cucteM lOkaBa. BusiBieHo, mo
(pazoBuil nepexif Takoi CUCTEMU MOXXHA 33[10BiJILHO ONMCATH TiJIbKU 3 BUKOPUCTAHHSIM €JIEMEHTIB (PpaKkTaIbHOI
reomeTpii. OTpUMaHO PiBHSIHHS [JIs aHAJIITUYHOTO ONUCY (Ha30BOro [epexoy B IIMPOKOMY Aiara3oHi 3HaueHb
CTPYKTYpPHOTrO I1apameTpa B paMKax TepMoJ1HaMiuHOi Teopii noai6HocTi (MacmTabyBanHs). PozpobiaeHa
y3arajibHeHa Mojieb Pa3oBoi giarpamu IOKaBy, sika BU3HAYa€ 3aJI€KHICTh NapaMeTPy HeillealbHOCTI B3aeMOJIil
3apsIKEHUX YaCTMHOK OKCHUIB Bill CTPYKTypHOTO (paKTOpy Ha JiHii 1y1aBJeHHs I1J1a3MOBOTO KpucTaiy. BussieHo,
1110 B 3aTrajIbHOMY BUIJISIJIi 3aJI€XKHICTh Mae QppaKTalbHUI XapaKTep, IpYU YOMY BUIJISLA, PYHKLII Ta BeIMYMHA

(dpaxTanbHOI pO3MIPHOCTI 3MiHIOETBCS B Pi3HUX [lialla30HaX 3HA4€Hb CTPYKTYPHOTO (PaKTopy.

2. The dissertation is devoted to research of mechanisms of thermal processes in a smoky plasmas, in particular,
influence of processes of ionization, recombination and condensation on a temperature profile of a heterogeneous
smoky plasmas with the central energy source; analysis of the phenomenon of acceleration of dipole molecules of
oxides in the electric field of charge of a condensed particle and influence on the diffusion coefficient during its
condensation growth; study of sorption processes and melting point of small quasicrystalline formations;
distribution of the self-consistent potential around charged particles in a highly imperfect plasma; calculation of
smoky plasmas parameters at strongly imperfect interaction with a particle; study of the Yukawa diagram and
detection of fractality of non-ideal plasma. In the dissertation research the method of analytical calculation of
concentration of electrons and charges of condensed particles in a smoky plasmas in the presence of cesium
atoms in a gas phase taking into account shift of ionization equilibrium at the expense of interphase interaction is
offered. To study the electrophysical characteristics of plasma, the method of solving the nonlinear Poisson-
Boltzmann differential equation was used, which was used to calculate the charge of condensed particles and,
subsequently, their effect on the concentration of free electrons. A new understanding of the melting temperature
of small crystalline structures is determined on the example of nanoparticles and ordered structures. It is shown
that the dependence of the melting temperature on the number of particles can be explained by the change in
particle energy in the surface layer of the crystal, so with increasing crystal size the influence of the surface layer
decreases and the crystal temperature approaches the massive crystal temperature. The dimensional effects for
the melting temperature of nanostructures in the plasma due to the introduction of the finite Debye spectrum by
introducing a geometric factor as the ratio of particle size and nanoclusters are taken into account. The Einstein
and Debye model are compared to determine the melting temperature of nanoparticles using the phonon
spectrum density. A new approach to the formalistic method of studying the ordered spatial structures of particles
in a flue plasma similar to plasma crystals in a gas-discharge plasma, which are called Yukawa systems, is
proposed. It is found that the phase transition of such a system can be satisfactorily described only with the use of
elements of fractal geometry. The equation for the analytical description of the phase transition in a wide range of
values of the structural parameter within the framework of the thermodynamic theory of similarity (scaling) is
obtained. A generalized model of the Yukawa phase diagram has been developed, which determines the
dependence of the parameter of the nonideality of the interaction of charged oxide particles on the structural



factor on the melting line of the plasma crystal. It is found that in general the dependence has a fractal character,
and the form of the function and the value of the fractal dimension varies in different ranges of values of the
structural factor.
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