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Tema gucepranii:
1. CDOpMYBaHHH YIIOPAAKOBAHUX CTPYKTYP B KOHOEHCOBAHUX CUCTEMAX.

2. Formation of ordered structures in condensed systems.

Pedepar:

1. ocnimpkeHi SiBUIA CTPYKTYPOYTBOPEHHS Y IBOX KJIacax KOHIEHCOBAHUX CUCTEM, A Came: B 6araTO4aCTUHKOBHUX
CHCTEMaX 3 JOMIHYIOUOIO KYJIOHIBCbKOIO B3a€MOJII€I0 Ta B €BTEKTUYHUX CUCTeMax. Ha OCHOBI aTOMiCTUYHUX
MOJ€JIIOBaHb AOCJIIPKEHO CTPYKTYPHI (Pa30Bi 1I€PEXOU B CUJIBHO3B'SI3aHUX KYJIOHIBCbKUX CUCTEMAaX B yMOBax
IIJIAHAPHOTO F€OMETPUYHOr0 KOH(patHMeHTy. B pamkax metony MoHTe Kapsio o6rpyHTOBaHa HelliHiliHia Teopis
[lyaccona-bonbpiMaHa, BUBYEHi BJIACTUBOCTI HEJIIHIMHOTO €KpaHYBaHHS MaKpO3apsiB B 3apsAIKEHUX KOJIOiLaxX Ta
fioro BIIUB Ha (a3oBy Aiarpamy. JJociIKeHo BIIMB [1J1a3MOBUX CTPYMiB Ha €KpaHyBaHHS MaKpPO4YaCTHUHOK Y
HEPIBHOBAXKHIN 3aMOpOLIEHIN I171a3Mi y IPUCYTHOCTI 3iTKHEHb, PO3IJIIHYTO BJIACTUBOCTI AUCIIEPCii 3apAamy
3yMOBJIEHOI (piIyKTyalisiMU. B Moie/ItoBaHHSX 6POYHIBCbKOIO AMHAMIKOIO IIOKa3aHa MOXKJIMBICTh CaMOOPraHi3allii
BUXPOBUX CTPYKTYP Y HEPIBHOBO)KHUX JBOKOMIIOHEHTHUX 3aMariHY€HMX KyJIOHIBCbKUX CUCTEMAX. B pamkax Teopii
(a30BUX I0JIiB Ta METOIOM MOJIEKYJISIPHOI AUHAMIKM JOCIIIIPKEHO BJIACTUBOCTI 6iHADHUX €BTEKTUYHUX CUCTEM.
BuBu4eHO KiHeTUKY (pOPMYBaHHS YIOPSIKOBAaHMX CTPYKTYp NPU CIPSIMOBaHIN KpUCTasizalii 60pua-60puaHoi

Kepamiku. [I71s1 mociigpKeHHs IpoLieciB CTPYKTYpPOYTBOPEHHS B €BTEKTUYHUX CUCTEMax B paMKax Teopii pazoBux



II0JIiB 3aIIPOMIOHOBAHO METO], IIPSIMOT0 00UYMCIIeHHs (YHKLIOHAJY BiJIbHOI eHeprii. BUBU€HO CTYKTYypHi Ta
TepMOJMHaMIiYHi BlacTUBOCTI MbK(a3HUX iHTepeiiciB Ipy KOHTAaKTHUX sBUIIAX. [loKazaHa MOXKJIUBICTh iCHYBaHHSI
PiBHOBXXHUX TpUQa3HUX CTaHiB 1106113y €BTEKTUYHOI TOUKY, 1O BiJIIOBial0Th IOBHOMY po3nany GiHapHOI
€BTEKTHKU 3 PiIKUM iHTepdeiicoM. Po3risiHyTO BIJIMB NOBEPXHEBOI eHePrii Mix(asHuX iHTep@eliciB Ha Pa3oBy
niarpamy 6iHapHUX €BTEKTUYHUX CUCTEM. 3alIPOIIOHOBAHO METO]] aHaJIi3y KPUCTAJIIYHUX CTPYKTYP 3
BHUKOPHUCTaHHIM AedopMallilHO-iHBapiaHTHUX CTPYKTYPHUX QYHKIiH, 1[0 IPYHTYETHCS HA BUBYEHHI TONOJIOT]
Mepexi XiMiUHUX 3B's13KiB. [losiCHEHA POJIb KIHETHMKU XiMIYHMX 3B'SI3KiB IIPU PyVHYBaHHI ikocaepU4HOro Kapoiny
6opa pu OQHOBICHUX HaBaHTaXXEHHIX. OTPHMMaHi pe3ysbTaTy Ta 3alIPOIIOHOBAHI METOIY MOXKHA BUKOPUCTATHU B
TEOPETUYHUX JOCIIIPKEHHSIX SIBULL, CTPYKTYPOYTBOPEHHSI B KOHJIEHCOBAaHUX CHUCTEMaX, [IpY po3poo1ii i
BJIOCKOHAJIEHHI TEXHOJIOTINl OTPUMAaHHS K€PaMidHMX KOMIIO3UTIB Ta CTPYKTYPOBAHUX MaTepialiB AJIs

OHTOCJ'[GKTpOHiKI/I, [J14 TIOKPpall€HHS T1J1Ia3MOBUX TE€XHOJIOTI IIaBJIEHHS Ta O6pO6KI/I MaTepiaJIiB.

2. The phenomena of structure formation in two classes of condensed systems - multiparticle systems with the
dominant Coulomb interaction and eutectic systems are studied. In numerical Monte Carlo experiments, an
explanation for a series of structural transitions between phases with alternating square (body-centered cubic)
and hexagonal (face-centered cubic or hexagonal closely packed) symmetry observed in the experiments with
strongly coupled planar ion systems in Penning traps has been given. On the basis of the Monte Carlo simulations,
the general applicability of the nonlinear Poisson-Boltzmann theory was substantiated and the effects of charge
asymmetry and nonlinearity in macro-charge shielding on the crystallization of Coulomb structures in charged
colloids were studied. It is shown that the allowance for the nonlinear effects in the Poisson-Boltzmann theory, as
well as Monte Carlo atomistic simulations, result in qualitative differences from the linear Debye-Hiickel theory. As
the coupling constant increases, the plasma charges condense on the surface of macroions, resulting in complete
shielding in the limit of small macroions. On the basis of the model with the shielded Yukawa potential, it is shown
that the influence of nonlinear effects leads to the existence of a threshold for the minimum charge asymmetry,
below which crystallization of Coulomb structures in colloidal systems is impossible. The effect of charging by
plasma currents on the shielding of macroparticles in nonequilibrium dusty plasmas in the presence of collisions is
investigated, and the properties of the charge dispersion due to fluctuations are considered. In simulations by
Brownian dynamics, the possibility of self-organization of vortex structures in nonequilibrium two-component
magnetized Coulomb systems is shown. The properties of binary eutectic systems are studied in the framework of
the phase field theory and by the method of molecular dynamics. The kinetics of the formation of ordered
structures during the directed crystallization of boride-boride ceramics is studied. To study the processes of
structure formation in eutectic systems on the basis of the phase field theory, a method of direct calculation of the
free energy functional is proposed. The structural and thermodynamic properties of interphase interfaces
associated with contact phenomena are studied. The possibility of the existence of equilibrium three-phase states
near the eutectic point corresponding to the complete decay of a binary eutectic with a liquid interface is shown.
The influence of the surface energy of interfaces on the phase diagram of binary eutectic systems is considered. In
numerical experiments by the method of molecular dynamics, the kinetics of contact phenomena in the binary
eutectic was studied. A method for analyzing crystal structures using strain-invariant structural functions based
on the study of the topology of a network of chemical bonds is proposed. The kinetics of bonds during the
destruction of icosahedral boron carbide under uniaxial loads is considered. The results obtained and the
proposed methods can be used in theoretical studies of the phenomena of structure formation in condensed
systems, in the development and improvement of technological processes for the production of ceramic
composites and structured materials for optoelectronics; to improve plasma etching technologies and material
processing.
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