101-a nigcymkoBa HaykoBa KOH(pepeHLis Npodecopcbko-BUKNaAaLbkoro nepcoHany
BYKOBMHCBKOIo AEPXXABHOIO MEAMYHOIO YHIBEPCUTETY

WKL, JiKapeHb, JHTAUHX CAAKIB TOLIO, 4 TAKOK HaJAHHA TIOB’ A3aHHX IOCIHYT MiJd BIATIOBIZANBHICTD
OCTAHHROTO Ha TMEBHHX YMOBaX, IO Oa3yeTbesd HA OPUHIMNAX TMPO30POCTi, MyOMUHOCTI,
3MArajibHOCTi, eheKTUBHOCTI, €eKTHRHOTO PO3MOAUTY PH3HKIB MK YUYACHHKAMH Ta 30CepeKeHHS
YCBOTO LHKIY poOiT (BiA NpOoSKTYBaHHA Ta OyOIBHHLTBA 1O YTPHMAHHA IHQPACTPYKTYPHHUX
00 €KTIB T2 HAJAHHA NIOCTYT) B ONHMX pyKax.

Y Bemukiii BpuTaHil BUKOpPHCTaHHA CHIBIpaLl AEpKaBH Ta MPHBATHOTO CEKTOPY ¥ chepi
PO3BHTKY 1HPPACTPYKTYPH 3aradbHOr0 KOPHCTYBAHHS Ta HAJAHHA MOB’fA3aHHX MOCIYT TOJOBHHUM
YHHOM PEATi30BYBAJIOCH B PaMKkax ypsaoroi mporpamu [IpuBathol dinancosoi inimarusu ([1DI).
[TpupatHa ¢inaHcOBa IHINIATHBA € (POPMOIO JSPKABHO-IPHBATHOIQ MApPTHEPCTBA, LI0 MOETHYE
NpOrpaMu Jep)kaBHHX 3aKyIiBellb KaMiTaJbHUX AKTHBIB ¥ PUBATHOTO CEKTOPY 3a KOHTPAaKTaMH. 3a
3aranpHOK cxemoro 1] mpuBaTHUI cekTop mpoekTye, Oyaye, (iiHAHCYe Ta eKCMyaTye aKTUBH,
BLANMOBLAHO 10 cnemudikamii npeIcTABHHKIB JCPKABHOIO CEKTOPY.

Tpupanicte moroBopiB npuBaTHOI (iHAHCOBOI IHILIATHBH, 3a3BHYAIL, CKIAgAlOTL 25-30
POKIB (3aJIeXHO BIZ THIY NMPOEKTY ), X0Ua 3yCTPIUalOTheA KOHTPAKTH MeHIe 20 pokie abo nonaz 40
POKIB. B Mekax mpHBaTHOi $iHAHCORO1 IHILIATHBH BHAUIAIOTH TPH THMH MpoekTiB: 1. CaMocTiliHi
npoekTH. [IpuBaTHUI CEKTOp pPeaNi3oBye MPOEKT, BUXOJAYH 3 TOTO, 110 BHTPaTH OYIYTh MOBHICTIO
BIMIIKOZIOBAHI LIJISIXOM BCTAHOBICHHS IUIATH 34 KOPHCTYBAHHA Ui KIHIICBOrO CHOXKHBAua. 2.
CninpHi mignpueMcTea, BoHH ABIAIOTE COOOIO MPOEKTH, A0 SKHX pOONIATH BHECKH AK JepPyKaBHHII,
TakK 1 IPHBATHUI CEKTOPH, ane HAI IKUMH IPUBATHUH CEKTOp Mae€ KOHTpOJb. B GaraTthox BUMagkax
BHECOK JEPHKABHOTO CEKTOPY pPoOHTHCA, 11100 rapaHTYBATH IIHPIIL COLANBHI BUroAu. B mizomy
MPOEKT MOBHHEH MATH SKOHOMIYHY AOUUIBHICTB, | MPOAHANIZOBAHI ATLTEPHATHBHI MOMKIHBOCTI
ioro peanizauii. 3. Ilocnyrn, mo mpopaloTbes A0 JepkaBHOro cextopy. lle € mocumyru, mo
MOCTAYAIOTECA [PUBATHHM CEKTOpPOM [0 IEp/KaBH, 4acTo, O€ 3HA4Ha 4YacTHHAa BHTpaT €
KamiTanbHUMU. [lpHKmamoM TyT MoxyTh OyTH mpuBaTHa (ipma, 1Mo HaAae MOCTYTH HUPKOBOTO
Ay B TKApHI.

TaxkuM 4MHOM, AepkKaBHO-NPUBATHE MAapTHEPCTBO, AK MOKa3ye AOCBLJ PO3BHHEHHX KpaiH,
Mage TIePCHeKTHBH OYTH BUKOPHCTAHHM J/14 peopMyBaHHs Ta PO3BUTKY MEOHYHOL cpepH YKpaiHu.

CEKIIIA 21
OI3UYHI JOCHIAKEHHA B MEJAHLHI

Galushko K.S.

POYNTING VECTOR CHARACTERISTICS
Department of Biological Physics and Medical Informatics
Higher state educational establishment of Ukraine
“Bukovinian State Medical University”

The Poynting vector is directly related to other field characteristics, namely angular
momentum. But in contrast to the angular momentum, the Poynting vector is not “attached” to the
application point. At the same time, the information about the behavior of the Poynting vector,
which defines the “energy flows” or “currents”, allows us to turn immediately to the behavior of the
field angular momentum at any part of the field. The applied aspects of such consideration are
directly related to a vigorously developing area of scientific exploration—optical tweezers, It has
been noted that for electromagnetic field of a general kind space distribution of characteristics of
Poynting vector (magnitude and orientation) may be considered as some spatially distributed
parameters of this field. Under Poynting singularity we understand the singularity of transversal
component azimuth, P-singularities are divided into vortex and passive ones.

In the area of vortex P-singularity the transversal component of the Poynting vector
circulates similarly to the one around the vortex center. According to this the angular momentum in
the area of the vortex P-singularity tends to the maximum value relatively to other field regions. In
the area of passive P-singularity the energy flows are such that the angular momentum in this area
tends to zero.
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Similar to this are conventional optical singularities (vortices, polarization singularities).
Poynting vector singularities may be combined into corresponding networks which topologically
define the qualitative behavior of the Poynting vector or the characteristics of the energy flows.
Therefore, the study of energy flows, the behavior of Poynting vector, and its singularities is an
important theoretical and experimental task. It should be noted that direct measurement of Poynting
vector characteristics is impossible. At the same time, under paraxial approximation, the
characteristics of this vector may be constructed on the basis of data of local Stokes polarimetry and
interferometry of electric field components.

It has been shown that under paraxial approximation the Cartesian components of the
Poynting vector can be written as follows:

The terms in square brackets of the first and second equations define structural (or orbital)
transversal currents of field energy. Namely, these terms are responsible for appearance of orbital
momentum in the area of vortex (scalar field), or in the area of the C-point (heterogeneously
polarized field). The last terms in the expressions of transversal components are responsible for the
spin energy currents, which define the spin angular momentum of the field. Such energy flows are
defined only by polarization characteristics of the field. Namely such currents are the cause of the
arising of field spin momentum in smooth beams like elliptically polarized Gaussian beam.

Thus, the Poynting vector components are defined by the Stokes parameters and the
derivatives of the component phases. It should be noted that only one component (to be specific, the
y-component) is required for the interferometry, because the phase of the other component is
defined as @, = A + @y where A is the local phase difference between orthogonal components,
which may be obtained from the values of Stokes parameter. In other words, all values in Eq. (1)
may be measured by the methods of local Stokes polarimetry and interferometry of the electric
field orthogonal components.

Gutsul O.V.
THE RHEOLOGICAL AND ELECTRICAL PROPERTIES OF
POLYMER-COLLOID SOLUTIONS
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Over the last decade, there has been a growing attention of scientists in the study of
polymer-colloidal dispersions with particle sizes up to 100 nm. This, in turn, is due, first of all, to
the possibility of their use in various fields of science, in particular in medical, pharmaceutical and
others. Nanodispersions are usually quite unstable, so the urgent task is to obtain stable
nanodispersions with reproducible properties. The most promising is the stabilization of
macromolecules of natural and synthetic polymers. Non-conductive and conductive polymers are
used to create polymer composite materials. Particularly noteworthy are artificial polymers, that is,
natural polymers that are modified by chemical treatment. For example, cellulose can be modified
into diacetylcellulose, carboxymethylcellulose (CMC) or methylhydroxyethylcellulose, and the like.
Such polymers are used as a matrix or as an auxiliary component to create composites. At present,
various nanoscale powders are used as a starting object for the creation of composite materials, the
use of which is promising in the aspect of creating new materials with unique characteristics, as
well as for modifying existing ones. The very study of the effect of nanoparticles on the change in
the properties of polymers is extremely important for the development of technologies for working
with polymer-liquid crystal composites. The physicochemical properties of heterogeneous and
homogeneous media are determined not only by the parameters of the system components, but also
by their interaction, which leads to a reorganization of the system and to changes in the processes
that occur in them. The basic physicochemical properties of CMC particles in aqueous solutions are
known and the CMC particle sizes (particle radius, diffusion layer thickness, and molecular weight),
solution viscosity, and molecular weight of the polymer (EY Shachnev et al., 2014). The viscosity
of solutions containing macromolecules is usually higher than the viscosity of solutions of low
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