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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYGPHK: 29.17.19

Tema guceprauii:
1. PiBHOBa’KHi Ta HEPiBHOBaXKHI BJIACTUBOCTi ME30MACIITAOHUX PITMHHUX CUCTEM B KDUTHYHIN 061aCTi

2. Equilibrium and non-equilibrium properties of mesoscale liquid systems in the critical region

Pedepar:

1. B pucepTauii OCIiIKEHO BIJIUB IPOCTOPOBOI 0OMEXKEHOCTI Ha KPUTUYHY [10BEIiHKY PiBHOBR)KHUX Ta
HEPiBHOBAXHUX BJIACTUBOCTEN Me30MacTabHUX pinnH. CHOpMyIbOBAHO HOBI MOTE3M CTATUYHOIO Ta
IVHaMiYHOTO CKeMJIHTY 1J1s1 OOMeXXeHUX PifyH, SIKi JO3BOJIMIA BUBYMTH 3aJI€XKHICTD iX (Pi3MUYHUX BIaCTUBOCTEH Bi]
TeMIIEpPaTypHOi, 10JIbOBOi 3MiHHUX Ta TEOMETPUYHUX (pakTopiB. [ToKazaHo, 1110 B €EKCIIEPUMEHTI MalOTh
criocrepirarucs cnenu@ivHi e(pexT, CIpUIMHEHi OOMEKEHICTIO PiIUH Y KpUTUYHIN 06J1aCTi, 30Kpema, 301/1bLIIeHHS
HMIPUHY LJEHTPAJIbHOI KOMIIOHEHTH CIIEKTPAa KPUTHUYHOI ONaJIeCLIeHIIi] CBiT/Ia IpYU 3MEHIIEHHI pO3Mipy CUCTEMU B
3aKpUTUYHIN 006J1aCTi TEMIIEPATYP; JOCSATHEHHS MIHIMyMy HIMPUHY LIEHTPaJIbHOI KOMIIOHEHTH B CIIEKTPi KpUTUYHO]
onasieCUeHLi CBiTJIa [IPY HOBIiM KpDUTUYHIN Temrepatypi Tomwo. [IpencraBieHo TeEOpETUYHE ONIMCAHHA
TEIJI0€MHOCTI 0OMEXEHOTO pifkoro 4He no6yn3y ?-TOYKY, SIKe a[IeKBaTHE iCHYIOUMM €KCIIEPMMEHTaM B MIUPOKOMY

iHTepBasi po3MipiB LUJIIHAPUYHUX NOP 3 AiaMeTpoM Bizg 30 HM 110 8.17 MKM Ta TOHKMX IJ1iBOK 3aBTOBLIKU Bifi 48 HM



10 57 MKM. MeToi1 HETPOHHOI ONTUKU BUKOPUCTAaHI J151 BUBYEHHS] KPUTUYHOI [10BEiHKY HEUTPOHHOTO
[TOKa3HMKa 3aJIOMJIEHHS], 3CYBY KDUTUYHOI TeMIlepaTypu Ha KpUBIiH criBicHyBaHHS (a3, po3MipHUX eeKTiB IIpU
IIPOXOJIKEHHI Ta IIPY’KHOMY PO3CisiHHI HEUTPOHIB Ta iHIIMX BJIACTMBOCTEN OOMEKEHUX PilUH Y KPUTUYHIN 06J1aCTi.
Y3arasibHEHO NOHSTTS KJIaCy YHiB€pCaJIbHOCTI Ha BUNAIOK ME30MACIITAOHUX CUCTEM pi3HOI npupoxau. e
IIO3BOJIUJIO JOCIIZUTHA MOJEJIb XOJIIHOBOTO PELIENITOPA; 3HANTU 3aJIEKHICTh XapaKTEPUCTUK CIIEKTPY
MOJIEKYJISIPHOT'O PO3CisSIHHSI CBiTJIa (IUMPUHYU LeHTPaJIbHOI peseiBChbKoi JliHii, KOMIIOHEHT MaHJesbITaMa-
BpusnmoeHa Ta cniBeigHomeHHs Jlannay-Ilnayeka) Bif TemnepaTypu Ta FeOMETPUYHOro GakTopy 06MesKeHOi
pigyHU, @ TAaKOXK BUBHAYUTHU 3aJIEKHICTh YIIMPEHHSA KBa3ilIPY>KHOTO ITiKy PO3CiIHHS MOBIJIbHUX HEUTPOHIB Ta
koedinienty nudysii y BomHUX po3unHax 6i00riYHUX MOJIEKYJI Bi po3Mipy 06MesKeHOi CUCTeMH, 10 MOXe 6YTH

BUKOPUCTAHO IJigI CTBOPEHHS HOBOI'O METOLY ,IliaFHOCTI/IKI/I IpoLecy rnodaBu HOBOYTBOPEHbD.

2. The thesis presents studies of finite-size effects on the critical behavior of equilibrium and non-equilibrium
properties of mesoscale liquid systems. The topics under consideration are as follows: (a) equilibrium critical
phenomena in finite-size liquid systems; (b) non-equilibrium critical phenomena in finite-size liquid systems; (c)
heat capacity of mesoscale confined liquids; (d) neutron optics of liquids in restricted geometry in the critical
region; (e) medical and biological applications of critical phenomena in finite-size liquids. There are five chapters in
the thesis in accordance with these topics. A new generalized hypothesis of the static scaling is formulated for
confined binary liquid mixtures near the critical liquid-liquid and liquid-vapor states. A general scaling approach to
the dynamical properties of finite-size mesoscale one- and two-component liquids is presented. It gives a reliable
background to study the peculiarities of critical opalescence spectra (namely, the spectral widthI'c of the central
Rayleigh component). The problem of the analytical description of the heat capacity of liquid 4He near the ?-point
is studied with effects of gravity and confinement taken into account. It is proved that the proposed theoretical
approach to finite-size effects on the heat capacity of liquid 4He near the ?-point gives results which are in a good
quantitive accordance with the high-resolution experimental data for a broad interval of diameters ranged from 30
nm to 8.17 ?m in cylinder geometry of mesopores and for thin helium films ranged in thickness from 48 nm to 57
?m. The neutron optics methods are applied to theoretical studies of the critical properties of confined liquids. The
problem of propagation of the neutron beam in a non-uniform liquid at restricted geometry is solved. The form of
refractive index ellipsoid is studied and possible experimental consequences of neutron refraction in confined
liquids are discussed. A general approach to the notion of the universality classes is presented for confined
systems of different nature. The following applications to medical and biological systems are studied: (a) the model
of the choline receptor being of a great importance for a deeper understanding the process of cell-to-cell
communication (synaptic transmission of information); (b) the dependence of the light molecular scattering
spectrum (namely, the widths of the central Rayleigh line and Mandelstam-Brillouin components, the Landau-
Placzek relation) on the temperature variable and geometrical factor in water suspensions of plasmatic membranes
as well as (c) the temperature and size dependence of the width of quasi-elastic peak in neutron scattering data
and the diffusion coefficient obtained for membrane structures.
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