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2. Correlation properties of multicomponent liquids

Pedepar:

1. Inceprauis npuceg4yeHa npobaeMi CTBOPEHHS Teopii NPOCTOPOBUX KOpEJIsLilil B 6araTOKOMIIOHEHTHUX PifjuHax 3
JIOKaJIbHUM TUIIOM Mi>KYaCTHMHKOBOI B3aeEMOii. Po3rigmaoThbcs 6araTOKOMIIOHEHTHI HEOOMEXKEHI CUCTEMU Ta
IIPOCTOPOBO OOMEXEHI CUCTEMHU 3 FEOMETPIi€I0 MIJIOCKOTO MPOMAPKY Ta UUIHAPY. 1715 [UX CUCTEM PO3PaxOBaHO
ACHMIITOTUYHI BUPa3y [Jis1 TapHUX KOPEJSILiNHNAX QYHKLiN (IIyKTyalii I'yCTUHY, @ TAKOX IepIIe HECUHTYJISIPHE
HaAOJIMKEHHS [J1s1 KOpeJsiLiiHuX PyHKLiNA. B po6oTi 3a11ponI0HOBAaHO METOJ, i pO3paxoBaHO 6a3KCHI KOpessLiliHi
(dyHKIii, KOTPi IOBHICTIO BU3HAYAIOTh KOPEJISILIINHY OBEiHKY CHCTeMU. 3allpOIIOHOBaHe HAODKEHHS, SKe

I03BOJIsIE BpAaxyBaTy BiIMiHHUH Bif, HyJIS iHGEKC aHOMAJILHOI ITPOCTOPOBOI po3MipHOCTI. OTprMaHi B ILOMY



HaOJIVDKEeHHI KopesisuiiiHi PpyHKii 3a710BOIBHSIIOTE BUMOraM Teopii MacIITabHOi iHBapiaHTHOCTI i JAIOTh IPABUJIbHY
ACHMIITOTY [J151 IAaPHUX KOPEJSLIMHNX PYHKLi B KDUTUYHOMY CTaHi. PO3paxoBaHO CTaTUCTAYHI KOPEJISATOPU IJIs1
M€30MOP(MHHUX CUCTEM 3 JOMIIIKaMU. [171s TPOCTOPOBO OOMEKEHUX CUCTEM OLIiIHEHO 3CYBU KDUTUYHUX [TAPAMETPIB,
3YMOBJIEH] HasIBHICTIO IPOCTOPOBOTO OOMEXKEHHS Ta B3a€MO/Ii€l0 3i CTiHKaMu. B HaGMVDKEHHI NIJIaBHOI
HEOJIHOPiIHOCTi PO3pax0BaHO MPOQisb I'YyCTUHU IPOCTOPOBO OOMEXKEHOI CUCTEMU 3 TEOMETPI€EIO MJI0CKOTO
IIPOLIAPKY Ta HEOOMEXKEHOT0 LIWJIiHIPY 32 HAsBHOCTI 30BHIIIHBOTO 110J1s1. PO3IJISIHYTO YaCTUHHI BUMIAJKU
rpaBiTaliliHOTO 1107151 Ta IPUCTIHKOBOTO NOTeHIiany. KpiM nepepaxoBaHUX OCHOBHUX IIPO6JeM, B JucepTallii
PO3B’S13aHO JIesKi JOMOMIXKHI 3a/1a4i, cepe SIKUX PO3PaxyHOK MapHUX KOPEJISILiNHNAX (PYHKLIN Ta 3CYyB KpUTUYHUX
rapameTpiB [J1s1 6iHaApHOI aHI30TPOIHOI PiAVHY, TOCHIIKEHHS TAPHUX KOPEJIALiil B HU3bKOPO3MipHI cucTeMi
IIPOLIAPKOBOTO TUITY, PO3PaxyHOK KOpeJSIiHUX QYHKIi 6araTOKOMIIOHEHTHOI CUCTEMH 32 HAasIBHOCTi IOPUCTOTO
CEpeLoBUILA, PO3NOLIN AUPEKTOPA B PiAKOMY KPUCTAJIi 3 MAKPOCKOIIIYHMMU JTOMIIKaMU, JOCIiIKEHH ITapHUX
KOpEJIALIN Ta 3CyBy KDUTUYHOI TEMIIEPATYPU B CUCTEMI KOAKCiaIbHUX LWJIIHPIB, BIUIMB Ha KOPEJIALINHY [TIOBEIHKY
pinuHu rinpo@o6HOi MOBEPXHi.

2. Dissertation is devoted to creating of a theory for spatial correlations in multicomponent liquids with short-
range intermolecular interactions. We consider bulk multicomponent liquids and finite-size multicomponent
systems with geometry of plane-parallel layer and infinite cylinder. For these systems we calculate asymptotic
expressions for pair correlation functions and their nonsingular approximations. Here we also propose special
method for finding fundamental pair correlation functions of multicomponent liquid which describe totally
correlative behavior of the system. To take into account nonzero index of anomalous spatial dimensionality
original approximation for correlation functions is proposed. Correlation functions that was calculated within this
approximations satisfies scaling theory and have correct asymptotes at close vicinity of critical state. Statistical
correlators for mesomorthic systems with inclusions are calculated. For finite-size systems we also estimate shifts
of critical parameters due to the space limitations and interaction with restricting surfaces. Within approximation
of weak non-uniformity we calculate profiles of densities for multicomponent liquids with geometry of plane layer
and infinite cylinder under the influence of external field. We consider particular cases of gravitational field and
wall-interaction field. Besides mentioned problems in this dissertation some additional tasks are solved. Among
them are calculation of pair correlation functions and critical parameters shifts for anisotropic binary liquid,
investigation of pair correlations in low-dimensional layered system, finding pair correlation functions for
multicomponent liquid system in porous medium, director distribution in liquid crystal with macro-inclusions,
investigation of pair correlations and critical temperature shift in liquid system with geometry of coaxial cylinders,
influence of hydrophobic plate on correlative behavior of liquid.
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