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Reference systems for a local observer in a weak gravitational field

A.N. Alexandrov, E. Fedorova, V.l. Zhdanov

Astronomical Observatory, Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

alex@observ.univ.kiev.ua

Outstanding modern perspectives of microarcsecond astrometry (connected with GAIA mission, first of
all) demand to construct accurately the reference system which would be appropriate to consider the tiniest
relativistic effects, and be convenient as possibly and clearly understandable as well. We develop a method
to construct the reference system of a local observer within the linearized gravitation theory. It is based on
the solution of equations for the geodesics, their deviation and for parallel transport, and also on the
transformation from the instant normal coordinates to the Fermi and optical ones. The main advantage of the
optical coordinates system is due to their direct link with observable positions of distant objects on the
celestial sphere.
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The Fermi Gamma-ray Space Telescope observations of SN 1006 and Tycho supernova remnants

V. Beshley, O. Petruk

Pidstryhach Institute for Applied Problems of Mechanics and Mathematics, NAS of Ukraine,
L'viv, Ukraine

beshley.vasyl@gmail.com

Supernova remnants accelerate cosmic rays up to energy ~10* eV. Gamma-rays are crucial domain to
explore details of this process. The launch of the Fermi Gamma-ray Space Telescope in 2008 opened a new
window for investigation of cosmic rays, namely. We use the observational data from the Fermi Telescope
to look for the gamma-ray emission from two supernova remnants in our Galaxy, namely, SN 1006 and
Tycho. The spectral and spatial distributions of gamma-rays around location of these remnants are derived.
Results of data analysis do not provide significant evidence about visibility of SN 1006 and Tycho by the
Fermi telescope in photon energies from 60 MeV to 300 GeV.
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Study of short-term variability of the weak X-ray sources. . Variability of nodes of jet of Centaurus A

A. Bohdan, B. Hnatyk

Astronomical Observatory, Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

artem.skiv@gmail.com

One of the tasks of X-ray astronomy is the study of the nature and causes of variability of X-ray sources.
In our paper we analyze the methods of study the variability of the sources. It is shown that commonly used
Gregory-Loredo algorithm loses effectiveness in cases of sources with a small number of detected photons.
We propose to use a modification of Gregory-Loredo method for the analysis of such sources. In particular,

using this modification we study a short-term variability of knots of jet of Centaurus A.
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Problematic aspects of Kaluza-Klein models with Einstein internal spaces

A. Chopovsky'?, M. Eingorn®, A. Zhuk?®

!Dept. Theor. Phys., I.1.Mechnikov Odessa National University, Odessa, Ukraine
2Astronomical Observatory, 1.1.Mechnikov Odessa National University, Odessa, Ukraine

3CREST and NASA Research Centers, North Carolina Central University, Durham, North Carolina,
U.S.A.

a.chopovsky@yandex.ru, maxim.eingorn@gmail.com, ai.zhuk2@gmail.com

We consider Kaluza-Klein (KK) models where internal spaces are compact Einstein spaces. These
spaces are stabilized by background matter (e.g., monopole form-fields). We perturb this background by a
compact matter source (e.g., the system of gravitating masses) with the zero pressure in the external/our
space and an arbitrary pressure in the internal space. We show that the Einstein equations are compatible
only if the matter source is smeared over the internal space and perturbed metric components do not depend
on coordinates of extra dimensions. The latter means the absence of KK modes corresponding to the metric
fluctuations. Maybe, the absence of KK particles in LHC experiments is explained by such mechanism.
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Scaling properties of new sample of galaxies with z<0.1 from SDSS DR9

D. Dobrycheva?, I. Vaviloval, A. Elyiv!?, O. Melnyk?3

Main Astronomical Observatory, NAS of Ukraine, Kyiv, Ukraine
2 Institute of Astrophysics and Geophysics, Liege University, Liege , Belgium
3Astronomical Observatory, Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

dariadobrycheva@agmail.com, irivav@mao.kiev.ua, andrii.elyiv@gmail.com, melnyk@astro.ulg.ac.be

To analyze the physical properties (luminosity, mass, color index, the radial velocity, the inverse
concentration index, the absolute magnitude, the radius of the de Vaucouleurs or scale radius, etc.) and
relationships between morphological types of galaxies in poor groups on a larger sample of the local
Universe, we need the more representative data. With this aim we processed and prepared a sample of
galaxies with 0.02 < z < 0.1 based on the SDSS DR9. We spent rejection of galaxies from inhomogeneous
borders of the sample, double entities and star-like objects, our finale sample consists of more than 120000
galaxies within 0.02 < z < 0.1. For the application of VVoronoi tessellation method, the galaxy sample should
be as more homogeneous as possible. Therefore we limited it with the absolute magnitude Mr < —20.4. We
discuss this procedure and properties of the studied galaxy sample.
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Joint use the wavelet analysis and software package “Caterpillar-SSA” in the investigation of wave
processes determining the variability of flux of source 3C120 in the centimeter range.

A.1.Donskykh !, M.l.Ryabov 2, A.L.Suharev 2, M.Aller 3

1 1.1.Mechnikov Odessa National University, Odessa, Ukraine

2 Odessa Observatory "URAN-4" of the Radio-astronomical institute, NAS of Ukraine,
Odessa, Ukraine

3 Radio observatory of Michigan University, Ann Arbor, USA

The results of the unique flux monitoring of extragalactic radio sources received on the RT-26
University of Michigan, allow the use of different methods of analysis of wave processes. To study flux
density of extragalactic source 3C 120 at frequencies of 14.5, 8 and 4.8 GHz, the wavelet analysis and the
program "Caterpillar" were used. This source has a high activity core component and dynamic long jet.
Calculating the integral wavelet spectra allowed to reveal in 3C120 long-term components (~ 11 - 4 years)
and short-term components (~ 3.4 - 0.7 years). We have diagrammed "spectral periods” (elements of the
time-frequency spectrum in single years of observation) for epochs with maximum values of the flux density
of the source. For these spectra periods, which gave a major contribution in the various phases of integral
wavelet spectra activity were identified.

The data of radio astronomy observations were also investigated using the method analysis of time
series “Caterpillar-SSA”. This program can solve the problems of allocating trend, detection of periodic
components and band-pass filtering (reconstruction of time series from plurality of principal component,
which correspond to individual bands of periods on time-frequency spectra or Fourier spectra).

The data were compared with VLBI radio maps, which were obtained by the program Mojave.
Studying of radio maps allowed to investigate features of components motion relative to the VLBI core.
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The modulation of galactic cosmic rays in the outer heliosphere

Yu.l. Fedorov

Main Astronomical Observatory, NAS of Ukraine, Kyiv, Ukraine

fedorov@mao.kiev.ua

The heliospheric modulation of galactic cosmic rays is studied on the basis of transport equation
describing the propagation of charged energetic particles in turbulent magnetic fields. It is supposed that the
velocity of supersonic solar wind is radial and constant up to heliospheric termination shock, and after
termination shock crossing the velocity of solar wind plasma decreases with heliocentric distance r
proportional to r2. It is assumed that the unmodulated spectrum of galactic cosmic rays occurs only great
distances away from the heliopause. Starting from the solution of cosmic ray transport equation the spatial
distribution of energetic particles is analyzed. The galactic cosmic ray energetic spectra and the anisotropy
of particle angular distribution are calculated in different regions of the heliosphere. The cosmic ray energy
flux is estimated and is shown that the energy flux of galactic cosmic rays is oriented out of the Solar
system. Thus energetic particles of Galactic origin acquire energy owing to their interaction with a moving
solar wind plasma.

20


../Users/Vitaliy/AppData/Roaming/Microsoft/Word/fedorov@mao.kiev.ua

An unidentified line in X-ray spectra of the Andromeda galaxy and Perseus galaxy cluster

D.A. lakubovskyi

Bogolyubov Institute for Theoretical Physics, NAS of Ukraine, Kyiv, Ukraine

yakubovskiy@bitp.kiev.ua

We identify a weak line at E~3.5 keV in X-ray spectra of the Andromeda galaxy and the Perseus galaxy
cluster — two dark matter-dominated objects, for which there exist deep exposures with the XMM-Newton
X-ray observatory. Such a line was not previously known to be present in the spectra of galaxies or galaxy
clusters. Although the line is weak, it has a clear tendency to become stronger towards the centers of the
objects; it is stronger for the Perseus cluster than for the Andromeda galaxy and is absent in the spectrum of
a very deep "blank sky" dataset. Although for individual objects it is hard to exclude the possibility that the
feature is due to an instrumental effect or an atomic line of anomalous brightness, it is consistent with the
behavior of a line originating from the decay of dark matter particles. Future detections or non-detections of
this line in multiple astrophysical targets may help to reveal its nature.
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Cosmological model with variable vacuum pressure

L.L.Jenkovszky!, V.l.Zhdanov?

'Bogolyubov Institute for Theoretical Physics, NAS of Ukraine, Kyiv, Ukraine

2Astronomical Observatory, Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine

Scenarios of the cosmological evolution are studied by using equations of state (EoS) having points
where the specific enthalpy of the cosmological fluid vanishes. A large class of barotropic EoS's admits,
depending upon initial conditions, analogues of the ~"Big Rip", as well as solutions describing exponential
inflation followed by usual matter dominance; their classification is proposed. We discuss extensions to
more general two-parametric EoS dealing with a pre-inflationary evolution and yielding stages with both
increasing and decreasing energy density as a function of time. Possible cosmological scenarios with
transitions from collapse to an expanding Universe or a closed oscillating Universe without reaching a
singularity are included.
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Orbital masses of nearby giant galaxies

I.D. Karachentsev!, Yu.N. Kudrya?

ISpecial Astrophysical Observatory of RAS, Nizhnij Arkhyz, K-ChR, Russia

2Astronomical Observatory, Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine

yukudrya@ukr.net

We use observational properties of galaxies accumulated in the Updated Nearby Galaxy Catalog
(UNGC) to derive a dark matter mass of giant galaxies via motions of their companions. The data on orbital-
to-stellar mass ratio are presented for 15 giant galaxies situated within 11 Mpc from us: the Milky Way,
M31, M81, NGC5128, 1C342, NGC253, NGC4736, NGC5236, NGC6946, M101, NGC4258, NGC4594,
NGC3115, NGC3627 and NGC3368, as well as for a composit suite around other nearby galaxies of

moderate and low luminosity. The typical ratio for them is M,/ M« =31, corresponding to the mean local

density of matter Q., =0.09, i.e 1/3 of the global cosmic density. This quantity seems to be rather an upper

limit of dark matter mass, since the peripheric population of the suites may suffer on the presence of
fictitious unbound members. The suites around the Milky Way and M31 have lower dimensions and lower
stellar masses than that of other 13 nearby giant galaxies. However, the dark-to-stellar mass ratio for the
Local Group giants: the Milky Way and M31 is the typical one for other neighboring giant galaxies.
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GCR propagation in closed modulation model which consists of heliopause and the sun region

Yu.L. Kolesnyk, B.A. Shakhov

Main Astronomical Observatory, NAS of Ukraine, Kyiv, Ukraine
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We consider two tasks of stationary galactic cosmic ray (GCR) modulation in closed heliospheric
model. In so doing the heliosphere is considered as a spherically-symmetrical environment, that is restricted
by heliopause. GCR propagates from it to spherical symmetrical respect to Sun region. GCR scattering
beyond coronal region is characterised by the constant diffusion coefficient and the solar wind velocity does
not change there. The first task, GCR interaction with coronal substance are not different from plasma
particles this region. The second task, GCR repelled elastically from coronal magnetic fields. As a result
solving of these tasks was shown that coronal influence on the GCR modulation manifests itself only in
restricted region near the Sun.
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Atomic nuclei burning in stars

V.N. Kondratyev!?, L.V. Kres!, 1.M. Kadenko?, S. Cherubini®, and C. Spitaleri®

! Physics Department, Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
2 Bogolubov Laboratory of Theoretical Physics, JINR, Dubna, Russia
3 Dipartimento di Fisica e Astronomia, Universita di Catania, and Laboratori Nazionali del Sud,-INFN,
Catania, Italy

Kres-casper@mail.ru

Nuclear reactions are commonly recognized to give the predominant basic energy source for an
evolution of the Universe. Studies of atomic nuclei are crucial, thereby, for learning and exploring such a
renewable nuclear fuel. In this contribution we briefly outline some properties of nuclides important for
processes powering the engines driving many sites of nature, e.g., the Life on the Earth, an evolution of
stars, galaxies etc. The fusion reactions of light nuclei provide the predominant energy component in main
sequence stars. Iron gives then the final ash for nuclear reaction chains at hydrostatic burning. The
thermonuclear fusion reactors are the respective counterpart at the Earth based environment. Magnetically
confined fusion plasma, or Tokamak reactors are viewed as reliable direction. The respective experimental
facility ITER aims to make a bridge from plasma physics to future electricity-producing fusion power plants.
Nuclear reactions below the Coulomb barrier represent principal relevant elementary process. Barrier
penetrability and nuclear virtual process give main components of such reactions. The Trojan Horse Method
represents a useful framework for experimental test of the nuclear virtual reaction. Making use of such an
approach we reveal deeply sub-barrier (p,x) reaction cross sections from quasi-free (d,nx) reaction data.
Coulomb barrier penetration coefficient is calculated while taking into account the finiteness of nuclear
potential of various shapes. In this contribution we analyze these components for nuclear processes
important for Li/Be/B abundances.
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Inhomogeneous cosmological models, based on the Stephani solution and close to the FLRW

M.P. Korkina, O.O. legurnov
Oles Honchar Dnipropetrovsk National University, Dnipropetrovsk, Ukraine

iequrnov@gmail.com

Discovery of the accelerated expansion of the Universe has led to a reconsideration of the standart
model of the Universe. Dark energy, that has been introduced to the standart model to explain acceleration,
still remains a mystery which is 70% of our Universe. There is no any normal candidate for dark energy and
question about it's nature is still open. Perhaps it is no necessary to introduce a new form of mater, but
reconsideration of the fundamental assumptions which underlie the standart model are necessary. The
assumption of homogeneity is a first approximation which was introduced to simplify Einstein's equations.
May be inhomogeneity can explain acceleration of the Universe. Our Universe is inhomogeneous on scale
smaller than 100 Mpc. Nonetheless Universe has a high degree of homogeneity when averaged over
sufficiently large scales. In this connection Stephani universe is very attractive, becouse it has spatially
homogeneous mass density and so its whole inhomogeneity is hidden in pressure gradients. Stephani
universe is inhomogeneous solution of perfect fluid with zero shear, zero rotation and nonzero expansion.
This solution was examined and discussed in numerous papers (a good review has been done by Krasinski).
Interesting feature of this solution is in its inhomogeneity, that contains in pressure. Also, Stephani solution
has FLRW solution as limit and that's why it is very interesting in application to the cosmological models.

Inhomogeneous models based on Stephany solution and close to FLRW have been build.
Observational parameters (Hubble parameter and deceleration parameter) for these models have been found
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Soft gamma-ray bursts as magnetoemission of magnetars at junior age

Yu.V. Korovina !, V.N. Kondratyev?

! Department of Technology, Moscow Institute of Open Education, Moscow, Russia

2 Physics Department, Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine

The ultra-magnetized astrophysical objects, i.e., magnetars, were invoked to interpret an activity of soft
gamma repeaters (SGRs) and anomalous X-ray pulsars (AXPs). Many various observational data for these
pulsars strongly support the magnetar concept implying, thereby, enormous stellar magnetization with field
strengths up to hundred of tera-tesla.

In this contribution the SGR burst emission is considered as a release of magnetic energy stored in the
baryonic degrees of freedom of neutron star. Particular attention is paid for magnetodynamics of star outer
crusts being plausibly composed of well-separated magic nuclei. The nuclear magnetization is demonstrated
to display the sharp abrupt field dependence due to quantization of spatial motion. As shown for neutron star
crusts such jump anomalies of magnetic moments in conjunction with ferromagnetic inter-nuclide coupling
give rise to jerky magnetodynamics with erratic sharp step-wise discontinuities in the crust
(de)magnetization process due to avalanche propagation. As a consequence, sudden energy release to the
magnetosphere leads to SGR-burst.

For the description of such noisy collective magnetoemission of neutron star crusts we develop the
Randomly Jumping Interacting Moments (RJIM) model accounting for quantum fluctuations due to the
discrete level structure, inter-nuclide coupling, disorder and demagnetization energy. The comparison of
model predictions with observational data allows, therefore, to quantify crust properties. As shown the
predicted by RJIM model scaling behavior for, e.g., the burst intensity and waiting time distributions are in a
good agreement with SGR observations supporting thereby the credibility of RJIM model. Further
implications of the proposed magnetic emission mechanism in the analysis of SGR activity can provide
better understanding of neutron star crust, in particular, strengths and evolution of magnetic fields.
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Evolution of the spherical overdensity in the Universe with dark energy

Yu. Kulinich, B. Novosyadlyj, M. Tsizh
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We considered the perturbation of dark energy driven by spherical perturbation of dark matter. To
simplify general equations we assume that 1) dark matter perturbation has top-hat shape and 2) perturbation
of gravity field mostly driven by perturbation in the dark matter component. We studied behavior of the dark
energy perturbation on the background of collapsing dark matter perturbation from linear stage up to black
hole's horizon formation. The two models of dark energy were considered - phantom and quintessential dark
energy with barotropic equation of state $p = ¢_s"2\rho + C$. We shown that amplitudes of perturbations in
quintessential and phantom dark energy have opposite signs, i.e. positive for quintessence and negative for
phantom. Their amplitudes grow with time up to forming the black hole's horizon, where growth freezes at
some finite value of density for quintessence and zero density for phantom.
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Clustering and environmental studies of AGN in the XMM-LSS and XXL fields
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We present the results of the two-point angular correlation function analysis and environmental
studies of AGN type 1 and 2, i.e. the Soft and Hard X-ray point-like selected sources, in the XMM-LSS
field, obtained together with international XMM-LSS collaboration. The XMM-LSS field covers an area of
11.1 sq. deg. and contains 6342 X-ray sources, the great majority being Active Galactic Nuclei (AGN). The
field is fully covered by optical, infrared, ultraviolet and some radio bands and also has near-infrared
coverage. The catalog of multiwavelength counterparts of these sources is publicly available.

We measured the two-point angular correlation function of X-ray point-like sources in the soft (0.5-2
keV) and hard (2—-10 keV) bands. We found significant angular correlations with the power-law parameters y
= 1.81"+ 0.02", 6_0 = 1.3"+0.2" for the soft, and y = 2.00"+0.04", 6 0 = 7.3"£1.0 " for the hard bands,
respectively. The amplitude of the correlation function w(6) is higher in the hard than in the soft band for
F x <~10"-14 erg s"—1 cm”—2 and lower above this flux limit. Our analysis of AGN subsamples with
different hardness ratios shows that the hard sources are more clustered than the soft ones.

We also considered the optical galaxy overdensities of X-ray selected AGN and found that these
sources may be found in variety of environments, however a high fraction (~60%) reside in overdense
regions. The galaxy overdensities within which X-ray sources reside show a positive recent redshift
evolution. We showed that the Hard AGN are located in more overdense regions than Soft AGN which
agrees with the correlation function analysis. Furthermore, we found that the environments of the Soft AGN
evolved more rapidly compared to the corresponding overdensities around the Hard AGN.

We also present the results of gravitational lens candidates search among 5500 optical counterparts of
the X-ray point-like sources. We found at least three good gravitational lens candidates: J021511.4— 034306,
J022234.3— 031616 and J022607.0— 040301 which consist of pairs of point-like sources having similar
colours.
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The nature of dynamical dark energy after Planck-2013 results: advances and problems

B. Novosyadlyj, O. Sergijenko

Astronomical Observatory of lvan Franko National University of L’viv,

L’viv, Ukraine

We analyze the possibility of reconstruction of scalar field dark energy and determination of its
parameters: density Qqde, equation of state parameter wo and effective sound speed cs together with other
cosmological parameters on basis of the dataset including Planck-2013 results on CMB anisotropy, BAO
distance ratios from recent galaxy surveys, magnitude-redshift relations for distant SNe la from SNLS3
sample and the HST determination of the Hubble constant. Using the Markov Chain Monte Carlo routine to
map out the likelihood in the multi-dimensional parameter space we have obtained the best-fit values and 2¢
confidence limits for the main dark energy and cosmological parameters. It is shown that phantom scalar
field model of dark energy is strongly preferred by this dataset (-1.2<wo<-1.04), so, the ACDM model is
disfavored at 2¢ confidence level. On the other hand, to reconstruct the Lagrangian we need to know the
value of effective sound speed which is determined badly: no value of ¢s from the range [0,1] is preferred by
this dataset because of the very weak influence of dark energy perturbations on the large scale structure
formation and CMB temperature fluctuations. If the phantom type of dark energy is confirmed then for
reliable reconstruction of dark energy not only high accuracy data but also radically new ideas for its study
would be necessary.
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On the invariant characteristics of the gravitational field in general relativity

V.P. Olyeynik
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Any mathematical model which is considered in the framework of general relativity (cosmological
models, island systems) can be represented as a closed system of differential equations for scalar, vector,
tensor fields or for fields of a more complicate nature, which are defined by the Lagrangian, containing
scalar combinations of field functions and their derivatives.

We consider the space-time of the model as the vector space which mathematical structure is formed by
four real basis vectors (tetrad), one of which is the timelike vector and others are the spacelike vectors.
Scalar products of the basis vectors are associated with the components of the metric tensor of the model. In
general case, this tetrad would be non-orthogonal.

In that approach the metric tensor of the space-time may be represented as bilinear combination of the
basis vectors, as well as any tensor field of rank n in the model may be represented as n-linear combination
of basis vectors with scalar functions as coefficients. As the result, the Lagrangian of the model is converted
to the new variables, which are the system of scalar fields in space-time with the metric tensor of given
structure. This system of scalar fields can be studied by conventional methods.

The approach is illustrated by the examples of the Schwarzschild vacuum, of the Reissner-Nordstrom
vacuum, as well as of some other asymptotically flat models in general relativity.
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Rich PF Galaxy Clusters: adopted morphological types and other properties

E. Panko!, W.Godtowski?, P.Flin®, A. Gotsulyak*

! Kalinenkov Astronomical Observatory, Nikolaev National University, Nikolaev, Ukraine
2 Uniwersytet Opolski, Institute of Physics, Opole, Poland
3 Institute of Physics, Jan Kochanowski University, Kielce, Poland
4 Astronomy Department, Odessa I.I.Mechnikov National University, Odessa, Ukraine

panko.elena@gmail.com

The morphological types of galaxy clusters resulting from their outward appearance are physically
related to the clusters and their member galaxies. We present the results of study of properties of 247 rich
galaxy clusters from Catalogue of Galaxy Clusters and Groups (Panko & Flin, 2006). We assumed the
adopted morphological types for the clusters using numerical criteria according Panko (2013). The
orientations of galaxies are analyzed in connection with adopted morphological type of parent cluster.
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Luminosity function of starforming galaxies is not the Schechter one

S. L. Parnovsky, 1. Y. Izotova

Astronomical Observatory, Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

par@observ.univ.kiev.ua

Luminosity functions (LF) of star-forming galaxies for the lines or ranges which are good indicators
of the star formation cannot be described by the Schechter function due to an excess of very luminous
galaxies. This follows from the y?-test with the large statistical significance.

We study two effects which could in principle explain this deviation. The first one is the impact of
the luminosity evolution after a starburst caused by burning out the most massive O-class stars during a few
million years. As a result we have to deal with the several types of LFs: an initial LF, the current LF and the
time-averaged one. We find the relations between them and yield an observable LF for the case the initial
one is described by the pure Schechter function. We find the parameters of LFs using the sample of about
800 luminous compact galaxies with calculated luminosities in the Ha line and far UV and near UV
continuum ranges. We prove that the luminosity evolution cannot explain deviation of the observable LF
from the Schechter function in full. It can only to decrease the ¥?-value by 36%, which is not enough to pass
the y?-test with reasonable confidence probability. So the initial luminosity functions of this sample in
different ranges differ from the Schechter function because of an excess of very luminous galaxies.

The second considered effect is the impact of the luminosity measurement errors on the LF. We use
the Monte Carlo simulations and show it causes a shift of the parameters of the Schechter function but don't
leads to a large ¥2-value indicating a statistically significant deviation from the Schechter function. Thus the
luminosity measurement errors also cannot explain the excess of very luminous galaxies.

So, LF in the UV range and the Ha line is not described by the Schechter function. Starbursts
producing a young stellar population with mass at least 2x10® Mo occur more frequently that the Schechter
function predict. They have luminosities in the Ha line L > 5x10%? erg s and SFR > 40 Mo yr. More
luminous starbursts can be explained by spreading the star formation on surrounding regions.
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Radio emission at 1.4 GHz from luminous compact galaxies

S. L. Parnovsky, 1. Y. Izotova

Astronomical Observatory, Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
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We study the emission in radio continuum at 1.4 GHz of 52 luminous compact galaxies (LCG) with
measured luminosities L in the Hoa emission line and in UV range and estimate their thermal emission
luminosities from the Ha line ones. Both the thermal and non-thermal radiation are proportional to the mass
of the young stellar population of the LCG m. The mean share of the thermal radio emission is about 10-
14%, its distribution is close to the log-normal one.

We study the time-dependence of the ratios L/m for the total radio luminosity and the luminosities of
the thermal and non-thermal fractions. They are roughly constant if the starburst age for LCG T is less than
3.2 Myr. Then all these ratios decrease with T increasing. These time dependence is similar to the
dependence of Ho, FUV and NUV luminosities of the same LCGs (see Parnovsky, S.L., Izotova L.Yu.,
Izotov Y.I. APSS, 2013, v.343, 361). This can be explained by the "burning out" and explosion as supernova
the most massive stars formed by a starburst. The probability of decreasing of the L/m ratio after T=3.2
Myr is 92% according to the Fisher test.
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First order null electromagnetic equations in spinor approach

V. O. Pelykh?, Y. V. Taistra!

pidstryhach Institute for Applied Problems of Mechanics and Mathematics, NAS of Ukraine,
L'viv, Ukraine
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There are few approaches to decoupling and obtaining solutions of electromagnetic field equations in
curved space-time. The most of them are focused in considering of the second order partial differential
equations. There are the Herz-potential approach, Teukolsky approach to Maxwell field and the vector-
potential approach.

Electromagnetic wave is described by null electromagnetic spinor

» =9, =0,
which implies decoupling the first order system of Maxwell equations in spinor approach

Doy + é;(oz — Ky —2pp — (2 — ), =0,

D@, + 0@, + (26— p)p, + 273 + A, =0,

Sq+Ap, —og —2tp — (27 — 1)@, =0,

S +Ap + (2B —7)py +2up + v, =0,

0y, @1, @, are electromagnetic spinor components; D,A,8,5 are directional derivatives along Newman-
Penrose null tetrad; «,o, p,7,v, 1, A, 7, B, 7, & are spin coefficients.

We have obtained solutions of the system (2) in common space-time metrics, namely Minkowski,
Schwarzschild and Kerr ones.

1)

Do, + (2 - p)@, =0,
{¢+(8 P)P @

oy + (2B -7)p, =0,
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Polarization of radio emission from supernova remnants

O. Petruk?, R. Bandiera?

YInstitute for Applied Problems in Mechanics and Mathematics, NAS of Ukraine,
Lviv, Ukraine

2Arcetri Astrophysical Observatory, INAF, Firenze, Italy

Polarized radio emission has been accurately mapped in several Galactic supernova remnants (SNRs). It
Is interesting that patterns of polarization maps of young SNRs demonstrate predominantly radial
orientation of directions of projected magnetic field while maps of older SNRs have mostly tangential
orientation. There are a number of suggestions to explain such a property. We develop a method to model
maps of polarization of SNRs. As the first step, we extend the classical description of synchrotron emission
and its polarization to include contributions from both ordered and random components of magnetic field.
Then the distribution of polarized emission is calculated in an approximation of the thin emitting layer.
Next, we consider the spatial distribution of the polarized radio emission inside SNR. To this purpose, we
develop a model of the evolution of the random component downstream of the shock under the assumption
that it is due to growth and damping of Alfvenic waves. Only the resonant interactions of waves with
particles accelerated by the forward shock in SNR, in the test-particle regime, are considered. Since the
strength of magnetic field in Alfvenic waves is by definition smaller than the strength of the ordered
mgnetic field, the evolution of the random component is considered onto the background of the Sedov
hydrodynamics and relevant distribution of the ordered magnetic field component. Having the distribution
of all the relevant parameters inside SNR calculated in three dimensions, we synthesize projected images of
polarized synchrotron emission of adiabatic SNR under different orientations with respect to the obsever
and compare them with the observed map of SN1006.
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Energy scale of inflation from the recurrence time of the universe

K. Ropotenko

State Service for Special Communication and Information Protection of Ukraine, Kyiv, Ukraine

ropotenko@ukr.net

It is shown that the de Sitter equilibrium cosmology predicts the energy scale of inflation that
significantly exceeds the Planck scale. A new calculation of the probability for a fluctuation into an
inflationary universe is proposed which gives a more realistic energy scale of inflation.

Black hole motion in Euclidean space as a diffusion process

K. Ropotenko

State Service for Special Communication and Information Protection of Ukraine, Kyiv, Ukraine

ropotenko@ukr.net

A diffusion equation for a black hole is derived from the Bunster-Carlip equations. Its solution has
the standard form of a Gaussian distribution. The second moment of the distribution determines the quantum
of black hole area. The entropy of diffusion process is the same, apart from the logarithmic corrections, as
the Bekenstein-Hawking entropy.
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Post-inflationary preheating with weak coupling

I. Rudenok?!, Yu. Shtanov??!, S. Vilchinskiit

!Department of Physics, Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

Bogolyubov Institute for Theoretical Physics, NAS of Ukraine, Kyiv, Ukraine
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Particle production in the background of an external classical oscillating field is a key process describing
the stage of preheating after inflation. For sufficiently strong couplings between the inflaton and matter
fields, this process is known to proceed non-perturbatively. Parametric resonance plays crucial role for
bosonic fields in this case, and the evolution of the occupation numbers for fermions is non-perturbative as
well. In the Minkowski space, parametric resonance for bosons and non-perturbative effects for fermions
would still persist even in the case of weak coupling. In particular, the energy density of created bosons
would grow exponentially with time. However, the situation is quite different in the expanding universe.
We give a simple demonstration how the conditions of the expanding universe, specifically, redshift of the
field modes, lead to the usual perturbative expressions for particle production by an oscillating inflaton in
the case of weak couplings. The results that we obtain are relevant and fully applicable to the Starobinsky
model of inflation.
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Statistics of light curves of a distant source microlensed by a system of point and extended masses

V.M. Sliusar, V.l. Zhdanov, A.N. Alexandrov, E.V. Fedorova

Astronomical Observatory, Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

We study the gravitational microlensing of a distant source microlensed by a stochastic system of point
masses-stars and extended clumps modeling dark matter subhalos. The size of each clump is assumed to be 5
or 10 Einstein radii according to its mass. For each set of initial parameters (optical depth of microlensing,
size of the clump) we generated 100 realizations of magnification patterns considering spatially
homogeneous distribution of microlensed with Salpeter mass function. On this basis we calculated
autocorrelation functions of light curves for different relative contributions of clumps with total optical depth

Ow0t=0.3. We found that the dependence of the autocorrelation functions upon the optical depth of the clumps
is non-monotonous.

39



Dynamical dark energy in Schwarzschild field

M. Tsizh!, B. Novosyadlyj! , Yu. Kulinich!

! Astronomical Observatory, Ivan Franko National University of L’viv, L’viv, Ukraine

In our work we study the behavior of dynamical dark energy in the form of scalar field with barotropic
equation of state in the gravitational field of compact object described by Schwarzschild metric. We derive
the hydrodynamic equations for general case of dark energy with both varying EoS parameter and constant
effective sound speed. We solve them for specified model and estimate the overdensities of dark energy for
different gravitationally bound objects like neutron star, black hole, galaxy and cluster of galaxies. We find
dependencies of density and velocity of dark energy on distance to the center of object and prove the
illusiveness of decreasing of mass of black hole caused by accretion of the phantom dark energy. We use
obtained dependencies and observable limitation on the hidden mass in Solar System from Uranus orbit
accuracy to find the low limit for the value of effective sound speed of the scalar field model of dark
energy.

40



X-ray spectral parameters for a sample of 61 AGNs

A.A. Vasylenko, O.V. Fedorova, V.l. Zhdanov
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

We present results of processing the results of a new X-ray data treatment for a homogeneous sample of
61 active galactic nuclei basing on Swift/BAT AGN catalogue. For this sample we analyzed the X-ray
spectra using both XMM-Newton and INTEGRAL data, thus allowing us to extend the spectral range to
0,5-300 keV. We studied such correlations as the power-law index — reflection, equivalent width of Fe K
line — intrinsic luminosity (Baldwin effect) in 2-10 keVV and 20-100 keV energy ranges, as well as the
power-law index — cut-off energy and the absorption — equivalent width of Fe K line. We find, that X-ray
Baldwin effect is not strongly confirmed both in hard and medium energy range. Dependences of the
power-law index on the reflection for Seyfert 1/2 and on the radio loudness were investigated separately.
We found that this dependence is not clearly approximated by model with the assumption that spectral
shape is determined by the bulk-motion velocity of the X-ray emitting plasma for both Seyfert 1/2
simultaneously. Also, we found that the relativity reflection relativity parameter at low power-law indexes
for Seyfert 2 galaxies systematically higher than in Seyfert 1. This can be explained by increasing
contribution of reflected radiation from the gas-dust torus.
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Electromagnetic emission bursts from the shock wave around the near-cusp region of
superconducting cosmic string in cosmic plasma
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Cosmic strings are relicts of the early Universe which can be formed during the phase transitions of
fields with spontaneously broken symmetry. Cosmic strings are topologically stable, one-dimensional
defects in the vacuum, their existence finds support in modern superstrings theories, both in compactification
models and in theories with extended additional dimensions.

Strings can hold currents, effectively become electrically superconducting wires of astrophysical
dimensions. Such strings can serve as powerful sources of nonthermal radiation in magnetized intergalactic
medium.

We have studied the motion of the near-cusp region of a superconducting cosmic string in the cosmic
plasma with a large Lorentz-factor. The characteristics of nonthermal emission of electrons of the cosmic
plasma which are accelerated on the front of a shock wave around of the near-cusp region are calculated. We
have considered all important emission channels: synchrotron, synchrotron self-Compton (inverse Compton
effect on own synchrotron photons), and external inverse Compton (on external, in particular relict, photons)
emissions. The conditions of generation of nonthermal radiation for typical near-cusp regions with large
Lorenz-factors are considered for different regimes of cooling — fast and slow. It is shown that, due to the
relativistic collimation of the emission and the Doppler shift of its frequency, the hard (X-ray and gamma-
ray) emission of cosmic strings (loops) can be registered even at cosmological distances. The emission
events are periodic and narrow-directed and has character of bursts. Synchrotron spectrum has maximum at
hard X-ray band and inverse Compton spectrum stretches till TeV band. Expected fluxes
VOPSEOPS 10714 10 2(erg/(cm? - 5)), specifically, for GUT scale strings, can be registered by modern cosmic

X/gamma -ray and earth-based Cherenkov telescopes (Chandra, XMM Newton, FERMI, H.E.S.S., et al.).
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High-energy collisions near black holes

O. B. Zaslavskii

Kharkov V. N. Karazin National University, Kharkov, Ukraine

We suggest brief review of the effect of acceleration of particles by rotating and charged black holes
to unbound energies in the centre of mass frame. Simple and general explanations of the effect are given: (i)
the kinematic one based on the behaviour of relative velocity of colliding particles near the horizon, (ii) the
geometric one, based on properties of particles' four-velocities with respect to a local light cone near the
horizon. The similar effect near the inner black hole horizon is also discussed and the role of the bifurcation
point is revealed. We also consider which energies can be detected by an observer at infinity. The possible
role of gravitational radiation is discussed. High-energy collisions near innermost stable circular orbit in the
magnetic field are considered.
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Hosi moaeJii B Teopii BHYTPIilIHbOI 0y/10BM BUPOIKEHUX KAPJIHMKIB
M.Bagpyx, H.Tumiko, C.CMepeunHChbKUi
Kadenpa actpodizuku, JIbBiBChKHIA HAIlIOHATLHUH YHIBepcHuTeT iMeH1 IBaHa Dpanka,
JIbBiB, YKpaina

mvavrukh@gmail.com, n tyshko@yahoo.com

CriocTepexeHHs 3a JOMOMOIO0 KOCMIYHUX TEJIECKOIB, BAKOHAHI BIIPOJIOBXK JABOX OCTaHHIX JCCATUIITH,
3HaYHO PO3IIMPWIIA TPATUIIHI YSBICHHS MPO BUPOKEHI Kapiuku. 3apa3 y [amakTuii BioMo TucsAdi
KapJUKIB PI3HUX CIEKTPaJbHUX KIIACIB, /6 BOHH CKJIAJIAI0Th HAWYMCIEHHINTY CYKYIHICTh aCTPOHOMIYHHUX
00’€eKkTiB. Y 3B’3Ky 3 IIMM BHHUKJIA 33/1a4a CTBOPEHHS 3arajbHOi Teopii BHYTPILIHKOI OyJOBU BUPOHKEHUX
KapJIMKiB, IPUJIATHOI JUIsl OMTUCY K MAaCUBHHUX XOJIOJIHUX, TaK 1 rapsuMx Majlo MAaCUBHUX KapJUKiB, a TAKOXK
KapJIMKiB y MOABiHUX cuctemax. Llg 3amaya mMoke OyTW BHpIIIEHA Y pamMKaxX JOCTaTHBO PEaTiCTUYHUX
MoOJIeJIei, 10 y3arajJbHIOITh CTaHAAPTHY Mojelb YaHapacekapa.

Hamu 3anpomoHoBaHO MojenNi, SIKi BPaxOBYIOTh HEMOBHE BHUPOJDKEHHS EJNEKTPOHHOI MiJCHCTEMH Ta ii
MOJISIPU3AIiI0, MI)KYaCTUHKOBY B3a€MO/I1}0, HEOJHOPIIHUN XIMIYHUN CKJIa[, @ TAKOXX HAsSBHICTh MarHiTHHX
moJiiB. Y paMKax OJHOPITHOI JBOXKOMIIOHEHTHOI MOJENi (BUPOKEHUH pPEISTUBICTCHKUAN B3a€MOIIFOUHIA
CJIEKTPOHHUI Ta3 1 cTaTH4YHA fJIepHA MIACUCTEMA y KPHUCTAJIIYHOMY CTaHi) 3a JOMOMOTroK 0a3ucHOro
IiIXO0Ty PO3paxoBaHO PIBHSIHHS CTaHy IPU BUCOKHX T'YCTHHAX 1 HEBUCOKHMX TEMIIEpaTypax, SKe y3arajJbHIOE
BiJJOME€ PIBHSIHHS CTaHy, ofepxaHe CoimiTepoMm. Y paMKax 3rajlaHuX MOJAENEH TOCIiHKeHO 1 po3paxoBaHO
YHCEIbHO PIBHSHHS MEXaHIYHOI pPIBHOBAarM BHUPOKEHUX KapiHWKiB 1 3HAWAEHO IX MAaKpOCKOIIYHi
XapaKTepUCTUKHU (Maca, pajiyc, MOBHA €HEepris Ta BiJIbHA €HEpris), a TaKoX PO3MOILT TEPMOAMHAMIUYHUX
napameTpiB (Temmeparypa, XIMIYHUHM CKIajJ, TycThHA) sK (yHKIiH mapameTrpiB Mojenei (mapamerp
peNATHBRI3MY, TEMIIEpaTypa Ta mapaMeTp XIMIYHOrO CKIady y HeHTpi 30pi). Ha ocHOBI B3SITHX 3 KarajoriB
3Ha4YeHb Mac, pajiyciB Ta e()eKTUBHUX TEMIIEPaTyp, OJCpKAHMUX 31 CHOCTEpPEKEHb, BIEpIIE PO3B’S3aHO
oOepHeHy 3a7auy — 3HalJIeHO 3HaU€HHs] OCHOBHUX MapameTpiB Mozeneit 1 6uibi Hixk 3000 kapiaukis.

Ha miit ocHOBI 3amponOHOBAHO IHTEPNPETALI0 CIOCTEPEKYBAHOTO PO3IMOILTY KapiUKIiB 3a pajilycaMu
(Macamu), ocoONMBOCTEHM [JiarpaMM «Maca — pajaiyc» s KapiukiB pi3HOi cBiTHOCTI. BukoHaHO
JIarHOCTUKY KapiMKiB y TMOJBIMHUX CHCTEMax, 3allpOIOHOBAHO TiNOTe3y MpOo Te, L0 MiJ BIUIUBOM
MarHiTHUX IIOJIIB €JIeKTPOHHA IMiJCHCTEMa AY)K€ MACHBHUX KapJjHKiB MOXKE 3HAXOJUTHUCA Y YaCTKOBO
NOJSIPU30BAHOMY CTaHi, Yy pe3ylbTaTi YOoro MaKCHMaJbHa Maca MOXe NEepeBUIIYBaTH TPAHHIIO
Yanpapacekapa. Po3BuHyTO BapiauiiHuil MeTon sK A SAKICHOI OLIHKM BaXJUBUX (AKTOpPIB (BILUIMB
TEeMIIepaTypu, XIMIYHOTO CKJIaJly, B3a€MOJIIH Ta MArHiTHOTO TOJIsI), TaK 1 i HAOJMKEHOTO BU3HAYCHHS
napaMeTpiB y BUINIAJKy OaraTronapaMeTpuuHuX OaratoasHUX MOJENeH.
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®opMyBaHHS Ta MEXaHI3MH BUIIPOMIHIOBAHHSA BY3JIiB B PeJISITUBICTCHKUX cTpyMeHsix AAT

B.I. 'natuk

Actponomiuna oocepBaropist KuiBcbkoro HamioHansHOTO yHiBepcuTeTy iMeni Tapaca LlleBuenka,
Kuis, Ykpaina

hnatyk@observ.univ.kiev.ua

KoniMoBaHi peisiTUBICTCHKI MMOTOKH IJIa3MH — JKETH — FeHEPYIOTHCS B OKOJII HAIMACUBHUX YOPHUX JIip
(HMY/) B aktuBHMX sigpax rajgakTuk (ASID) Ta MOXKyTh MPOCTIATaTUCh 10 MeramapceKoBUX BiJICTaHEH Bif
sanpa. XapakTepHOI0 OCOOJIHMBICTIO /DKETIB € HAasIBHICTh X BHYTPILIHBOI CTPYKTYpH — 0OIacTell MmicuiIeHol
SCKpaBocCTi, abo By3NiB. By3nu crocrepiraroTbCs y HIMPOKOMY IHTEpBaJli €HEprid — BiA pamio- 10
PEHTTeHIBCHKOTO Jliana3oHy, Ta MacmTalbiB — BiJ JOecATKIB rpasitamiiiaux paniycis HMYJ] no corenn
KiomapcekiB. BBaxkaeTbes, 1m0 By31Mu (QOPMYIOTHCS B OONACTAX MiJBUIICHOI AMCUIIALIl KIHETUYHOI 4Yd
MarHiTHOi eHeprii JUKeTIB BHACHIJOK pI3HOTO THITy MAarHiTOTiAPOJWHAMIUYHUX TMporeciB. YacTuHa
JIMICUITOBAHOT €HEPrii 3aTpavyaeThCsl Ha MPUCKOPEHHS YaCTHHOK JDKETY — €JICKTPOHIB, TIO3UTPOHIB, IPOTOHIB
— 0 PENSATHBICTCHKUX IIBUAKOCTEH. [IpUCKOpEeHi YaCTHHKH, B CBOIO Yepry, T€HEPYIOTh IIUPOKUI CIEKTp
HETEIJIOBOTO BHUIPOMIHIOBaHHA — BIJ pajio- 10 rama-mgianazoHy. CHoOCTepexeHHs MOKa3ylTh, IO
OCHOBHMMHM MEXaHI3MaMH T'eHepallii HeTEIUIOBOTO BUIPOMIHIOBAHHS € CHHXPOTPOHHE BUIPOMIHIOBAHHS
PENATHUBICTCHKUX €JIEKTPOHIB Ta MO3UTPOHIB (BiA pajio- 10 PEHTTEHIBCHKOIO Jiala3oHy) Ta X oOepHEHe
komnToHiBchbke (OK) po3scisHHs Ha pemikToBux (oroHax (3oBHimHE OK) 4y HA HUMH X TOPODKCHUX
($OTOHAX CHHXPOTPOHHOTO BHIIPOMiHIOBaHHS. [lOpIBHSJIBHMI aHAli3 CIIOCTEPEKYBAHUX XaPaKTEPUCTHK
BUIIPOMIHIOBaHHS BY3JIIB /DKETIB B PI3HUX Jiama3oHax Ja€ MOXIIMBICTh BIITBOPUTH KapTUHY (OPMYBaHHS
BY3J1iB Ta BCTAHOBUTHU MEXaHI3MH 1X BUIIPOMiHIOBaHHS. B poOOTi aHaNi3yI0ThCA CIIOCTEPEXKYBaH1 JaHi 010
BY3JIiB B PEISTUBICTCBKOMY CTpyMeHi kBazapa 3C273 ta, Ha X OCHOBI, IPONIOHYETHCS MOJI€Th TeHepallii
BY3JIIB Ta MEXaHI3MIB 1X CBIYE€HHS B PI3HUX €HEPreTUYHUX Jiara30Hax.
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Ilepexin Bix raqakTHYHUX 10 MO3AraJIaKTHYHUX KOCMIYHUX NIPOMEHIB HA OCHOBI JJaHUX
excnepumenty KASCADE-Grande

P. b. I'natuk

®di3nunnii pakynprer KuiBchbkoro HarioHanpHOTO yHiBepcuTeTy iMeHi Tapaca [lleBuenka, Kuis,
VYkpaina

roman hnatyk@ukr.net

Hocnimxyerbes 0071aCTh €HEPreTUYHOTO CHEKTPY CYMapHOro (TajJakTUYHOIO Ta I03arajakTUYHOTO)
MOTOKY KOCMIYHHMX MPOMEHIB, SIKa BiJIMOBIAE MEPEXOAY BiJl JOMiIHYBaHHS T'aJaKTMYHOTO KOMIIOHEHTa Ha
HU3BKMX EHEprifix [0 I03arajJjakTUYHOro KOMIIOHEHTa Ha BUCOKUX eHeprisx. Jlig mporo Mu
BUKOPUCTOBYeMO HaifHOBIiII aaHi ekcriepuMeHTY KASCADE-Grande momo 10711 Jerkux Ta BaKKHX siJep B
3aralbHOMY IMOTOLI KOCMIYHHMX IPOMEHIB Ha pI3HUX eHeprisix. ExcrnepuMeHTanbHI JaHi MOKa3yITh
HEOYiKyBaHy 3MiHy HAaXHJIy CHEKTPY JIETKOTO KOMIOHeHTa Bi y=3.2 10 y=2.6 B obmacti enepriii 101" eB.
Mu inTeprperyemMo el (akT SK MpOosiB MO3aralaKTUYHOTO KOMIIOHEHTAa MOTOKY KOCMIYHHX MPOMEHIB B
niamaszoni eHepriii E=10'7-10'® eB. IlinTBepikeHHSIM Iiiel iHTepmperamii CIyXHTh TOH (aKT, IO
EKCTpaIoJIsAIlis IbOr0 IOTOKY Ha BHWINI €HEPrii, B paMKaxX IPOTOHHOI MOCN KOCMIYHUX IPOMEHIB
Haaucokux eHeprid (KITHBE), y3romkyerbest 13 manumu excnepumentiB AUGER Ta Telescope Array.
[TokazaHo, 110 MOKa3HUK crekTpy y=2.6 ansa npotonHoi mozaeni KITHBE naiikpaie onucye naHi cydacHHX
€KCIICPUMECHTIB.
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PacnpocTpaneHue cBeTa KBa3apa depe3 TOJCTYIO Cpely rajlakTHKH

B. H. Aynunos, A. E.Kouetos

HHMUM Actporomun XapbKOBCKOr0 HaluOHAJILHOTO yHUBepcuTera uMeHu B. H. Kapasuna, Xapbkos,
Ykpauna

vladimir_dudinov@mail.ru

Mpsl oOpamjaeM BHMMaHHE Ha TO, YTO peajbHas TOJIIMHA TaJaKTHKH OoJjiee 4yeM Ha 5 TOpPSAKOB
IPEBOCXOUT pePPaKLUOHHYIO JUIMHY TE€HH, NP KOTOPOHW MOYKHO CUMUTATh JIOMYCTUMBIM DPACIOJIOKEHUE
Macc B OJJHOH IIOCKOCTH. Jlyuu cBeTa 3a KaXk10i KOMIIAKTHOW Maccoi 00pa3yloT He OTAenbHbIe (DOKYCHI, a
IepeceKarolliie BCIO TaNAKTUKY (hOKalbHbIE MOIXYyOoCH ¢ OOJbIION KOHLEHTpauuei sHepruu. llonananue
Jla’ke MaJbIX Macc B 00JIaCTh OOJBIION KOHIIEHTPAIMH SHEPTUU MPUBOIUT K JOMOJHUTEIHLHOMY YCUIICHUIO
CBeTa B HampaslieHMH HaOmonatens. [locnenoBarenbHoe MpoxoxaeHue tydell BOIM3M JABYX M Oosee macc
IPUBOIUT K TIOSABIICHUIO JIONOJHUTEIbHBIX HCTOYHUKOB. OTO MCKIIIOYAET BO3MOXKHOCTh IMPUMEHEHMUS
JY4EeBOr0 MNPHUOIMKEHUs] MpPU CTPOrOM aHaliu3e IPOXOXKAEHUS CBETa uepe3 TOJCTBIM ClOoM ciaydaiHo
pacIoIOKEHHBIX TOo4Ye4yHbIX Macc. CrenanHble Hamu omeHKd s Q2237 mokas3bpIBaloT, 4YTO OJIeCK
nepuepuiHbIX HMCTOYHUKOB YOBIBa€T 3HAUMUTENBHO OoJiee MEJIEHHO, 4YeéM B OOBIYHOM cly4ae
reoMerpuueckoil ontuku. [loka3aHo, 4TO Mayble Macchl, YUCIO KOTOPBIX 3aBEAOMO ropa3zo O0Jblle Yyncia
3B€3/1, BHOCAT OIPEEIIAIONINI BKIal B UHTEHCUBHOCTh I'PaBUTALIMOHHOTO PACCESIHHOIO CBETA B raJlaKTHKE,
YTO HPUBOJUT K IOSIBICHUIO 3aBUCHUMOCTH TPaBUTALIMOHHOTO YCUJIEHUS OT JJIUHBI BOJIHBI U JHaMeTpa
Tesieckona. IToT 3((eKkT MoXKeT BIOJHE OOBSICHUTH HAOMIOJaeMble 1IBETOBBIE OTIMYHUS B KPUBBIX OJjiecka
KBa3apa, KOTOPbIE MPUHATO OOBSICHSTH JIMIIH 3aBHCUMOCTBIO pa3Mepa KBa3apa OT JUTHHBI BOJHEI.

[TpyHIMNMATBHBIM SIBJISETCS TO, YTO JUI COBPEMEHHBIX ONTHUYECKUX TEJIECKOIIOB YroJl pa3pellieHue
OKa3bIBACTCSI CYIIECTBEHHO MEHbBIIE MPEAEIbHOTO YIJIa OTKJIOHEHHUS JIy4ed B TIpaBUTALMIOHHOM I10JI€
3BE3/bI-IMH3bI, I[P KOTOPOM HWHBEPTUPOBAHHOE H300pakeHUE ucYe3aeT, nomagas B TeHb. [lpu
(GuKCUpPOBAaHHON NJMHE BOJHBI T'PAaBUTAIIMIOHHOE YCHJIEHME TOYEYHOIO MCTOYHHMKA Ha JBYX TEJECKOMax
OKa3bIBAETCSI CHUCTEMATHYECKHU OoJjbllle A TeJIecKoma MEHBIIEro auaMerpa. OTo o00O03Hayaer, 4To
IpUpalleHUe YCUJICHUS TpU W3MEHEHUM JAMaMeTpa TeJecKola SBISETCS B NPUHLHUIE H3MepsieMoin
BEJIMYMHOM. OTO TMO3BOJSIET, MEHSAA JAMaMETp TEJNECKONa, YCTAaHOBUTh HAJIMYME WIH OTCYTCTBHE
IPaBUTALMOHHOIO YCUJIEHUS UCTOYHHUKA HEMOCPEICTBEHHO U3 (DOTOMETPUUECKUX M3MEpPEHUH ero Oiecka Ha
JBYX TEJECKONax pasHoro auaMerpa. [IoCKoNbKy Ha KOCMOJIOTMYECKHX PACCTOSHUSAX TPaBUTALMOHHOE
YCUJIEHUE CITy4allHbIMH MacCaMH, CMEIIEHHBIMH OT OCH, UCIIBITHIBAIOT BCE UICTOYHHUKHU C YTJIOBBIM pa3MepoOM
COM3MEPHMBIM C pa3MepoM KoJiblla DHHIITEHHa, a BEpOATHOCTh OOJIBIIOTO YCUJICHHS Ype3BBIYaHO Maja,
CYyIUTh O BEJIMYMHE I'PABUTALMOHHOIO YCUJIEHMS] MCTOYHHUKA (KBazapa WM JTAJIEKOW CBEPXHOBOW) MOXKHO
TOJILKO 10 Ju(depeHMaIbHOMY IPUPALLICHNIO YCUIIEHUs TIPU CMEHE JuaMmeTpa Teseckona. Vcnonap3oBarh
JUISL STOM 1LEeNM aHaJOTMYHYI0 3aBUCHMOCTb TIPAaBUTALMOHHOIO YCHUJIEHUS OT JJIUHBI BOJIHBI HE
IIPEJICTABIISIETCS BO3MOXKHBIM, MIOCKOJIBKY HEKOHTPOJIMPYEMBIM OCTA€TCs BIMSHUE 3aBHUCHMOCTH YCHJICHUS
OT pa3Mepa UCTOYHUKA JUIA Pa3IMYHbIX JJIMH BOJIH.
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Temnbl 3Be31000pa3oBaHus B 0JM3KHX rajakrukax Mapkapsina

B.E. Kapauennesa®, O.B. Mensnux?, U.J1. Kapauennes®

! T'naBHas acrponomudeckas obcepparopust HAH Yipaunsl, Knues, Yipanna

2 AcTpoHoMHuecKas obceppaTopus KueBckoro HalMoHAILHOTO yHHBepcuTeTa uMenu Tapaca IlleBuenko,
Kues, Ykpaunna

% CnenmanbHas actpodusnueckas odceparopust PAH, Hiokanii Apxei3, PO

Hus 230 naubonee ONM3KUX TalakTUK MapkapsiHa C JydeBbIMU ckopocTsmMu Vi g< 3500 km/C
OIpeieNIeHbl TEMITbI 3BE3/1000pa30BaHMsl IO MOTOKAM B JanekoM yiueTpaduonere, FUV, nomyyeHHbIM Ha
cnytouke GALEX. Mpbr  kpatko o0cyxgaem HaONIOJaeMble COOTHOIICHHS MEXAYy TEMIIOM
3B€3/1000pa30BaHMsl U JPYTUMH MHTErPAJIbHBIMU MapaMeTpaMu TajlakTUK: 3BE€3JHONH Maccoi, BOJOPOAHOM
Maccoil, MOp(HOIIOTUIECKUM THUIIOM M MPU3HAKOM aKTHBHOCTU. B cpemHeM, rajakTHKu MapkapsHa MMEIOT
3arachl ra3a B 2 pa3a MEHbIIE, YeM TaJIaKTUKHU I10JIs1 TeX e TUIIOB M TOM ke 3Be3/1HoN Macchl. HecMoTps Ha
HOBBIIICHHYIO aKTHBHOCTb, YACJBHBIA TEMIl 3Be31000pa3oBaHusi y rajmakTuk MapkapsHa, SFR/Mx, He
npesbimaet npeaena ~ dex(—9.4) [1/yr].
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33MKHyTI>Ie KOCMOJIOTHYE€CKHE MOIEJIH C U3TYICHUEM

E.M. Konrepa®, M.I1. Kopkuna!

! THenponeTpoBCKHil HAMOHANBHBIH YHUBEpCUTET, J{HENPOIeTpOBCK, YKpanHa

Kopteva-L@yandex.ru

B nanHoOli pabore paccMaTpUBAaIOTCS 3aMKHYThIE C(EepHUeCKU-CUMMETPUYHBIE KOCMOJIOIMUYECKHUE
MOJIEJH C U3IYyYEHUEM, IOCTPOCHHBIE HA OCHOBE TOUHBIX PELICHUN YpaBHEHUM DUHIITENHA, CBOOOIHBIX OT
CBMTIA.

B nocinenHee Bpems Takue pemieHus, C OJHOPOJHOM IUIOTHOCTBKO DHEPrMU M HEOIHOPOJIHBIM
JIABJICHUEM, PpAcCMaTpHUBAIOTCA B KAauyeCTBE BO3MOXKHOM albTEepHATUBBI (PUIMAHOBCKUM MOJAEISAM C
KOCMOJIOTUYECKOU MTOCTOSIHHOM J1s1 00BSICHEHUSI YCKOPEHHOTO PacIiiPEHMsI BCEJICHHOM.

Kocmonornyeckue Mojenu, NOCTPOCHHBIE HAa OCHOBE JITHX PELIEHUI, MOKHO paccMaTpHUBaTh Kak
o0o0mienne craHgapTHeIX Mmozeneit dpunmana-Pobeprcona-Yokepa, mockonbKy pemieHuss Ppuamana
ABJIAIOTCS YaCTHBIM CIIy4aeM TaKUX PELICHUH.

B pabore paccMOTpeHBI [Ba THUIIA TOYHBIX PENICHHA YpaBHCHHWU OWHINTEHHA s OECcCIBUTOBOM
UJCAIBHON KUJKOCTH, UMEIOIIEH OJHOPOJHYIO IUIOTHOCTh SHEPIUU U HEOJHOPOIHOE JIaBJICHUE IS CIIydast
IIOJIOKUTEBHOU MPOCTPAHCTBEHHOW KPUBU3HBI C YPABHEHHUEM COCTOSIHUS U3JIy4CHUS B LICHTPE CUMMETPHUH.
JU1g HUX NOCTPOEHBI 3aBUCUMOCTH IIJIOTHOCTH 3HEPIUU U JaBJIEHUS OT IMPOCTPAHCTBEHHOW M BPEMEHHOM
KOOPJMHAT, UCCIIETIOBAHO TIOBEJACHNE KOCMOJIOTUYECKUX TTapaMeTpoB — MOCTOSTHHON Xa00na u mapamerpa
3ameuieHMs. 1IpoBeneH CpaBHHUTENBbHBIM aHAIW3 IMOJIYYEHHBIX DPE3YJIbTAaTOB C pPE3yJIbTaTaMH, KOTOPbIE
IIOJIY4arOTCsl B 3aMKHYTON Moenu @puiMaHa ¢ U3JIy4eHUEM U KOCMOJIOTMYECKOU ITOCTOSIHHOM.
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PesikToBI rpaBiTaniiiHi XBWiIi B KOCMOJIOTIYHUX MO/IeJISIX 3 TNHAMIYHOI0 TEMHOIO €HEePricio

O. Ceprienko, b. HoBocsinmmit

Actponomiuna O6cepBaropist JIbBIBCHKOT0 HaIlIOHAILHOTO YHIBEepcHUTETY iMeHi [Bana Dpanka,
JIbBiB, YKpaina

JIeTeKkTyBaHHs PENIKTOBUX TpaBiTalliMHUX XBWIb (TEH30pHOI MOJU 30ypeHb) B EKCIEPUMEHTI
BICEP2 mae miancu CTaTé OJHUM 3 TOJIOBHHX INPOPHBIB y KOCMOJIOTIi movarky 21 cromitts, Ko Oyne
HE3JICKHO MIATBEP/PKEHE pe3yibTaTaMH IHIIMX eKcrepuMeHTIB. s mpaBMiIbHOI iHTepHpeTamii JaHux
1010 TEH30pHOi MOAM 30ypeHb B MOJEISX 3 JAMHAMIYHOK TEMHOIO €HEpri€l0 KIIYOBUM € KOPEKTHHM
PO3paxyHOK TEOPETUYHHMX TependaueHb Takux Mopenei. TyT BaXIUBY pOJib BiAIrpae KOPEKTHICTH
BpaxyBaHHS JIIHIMHKX 30ypeHb TeMHOI eHeprii. Ha cboroHimHIA A6Hh OCHOBHUMH MiAXOAAMH JI0 X OTHCY
€ CKaJSIpHO-TIONOBHM, (PEHOMEHONIOTIYHHUN (PpiAMHHUI) Ta mapamerpu3oBaHa nocT-dpinMaHiBChbka TeMHa
enepris. Ilepmmii Ta Apyruil miAXOAM € TOYHUMHU Ta IOBHICTIO EKBIB&JICHTHUMH, TOMAlI SK TPETiH €
HaOJMMDKEHWM, OJHAK BIiH THYYKIIIMA Ta 4YacTo 3pYYHINIMA JJIs1 BUKOPUCTAHHS IIpH BH3HAUYCHHI
KOCMOJIOTIYHMX  TapaMeTpiB. Mmu TecTyeMo 3B'SI30K MDK (EHOMEHOJOTIYHUM  MiAXOAOM  Ta
napamMeTpu30BaHo0 MocT-OpiAMaHIBCPKOI0 TEMHOIO EHEpPri€l0 Ta BU3HAYAEMO OOMEXKEHHS Ha BKIIAJ
TEH30pHOI MoAu 30ypeHb B MOJENAX 3 JUHAMIYHOIO TEMHOKI E€HEpri€l0 Ha OCHOBI CYYacHHUX
CTIIOCTEPE)KYBAaHUX JaHUX MIOJO0 AHI30TPOIii PETIKTOBOTO BHUIIPOMIHIOBAHHS, IUHAMIKH PO3IIMPEHHS Ta
BenMKoMacmTabHoi cTpykTypu BeecsiTty.
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HccaenoBanue TOHKOM CTPYKTYPbI IEPEeMEHHOCTH NMOTOKA paguousiaydyeHusi kpazapa 3C273 B
CAHTUMETPOBOM /1M AaNa30He AJMH BOJIH ¢ IPMMEHEHNEM M0JI0COBOI BeliBieT-QUIbTPALUN.

AJL nyapeBl, M.U. Ps6os!, M. . AJ‘IJ‘Iepz, X . Annepz, A . IIOHCKHX3

'Oneccxas o6cepparopust «YPAH-4» Paguoactponomudeckoro uuctutyra HAH Ykpaunsl.
2PasroacTpoHOMUYECKas oocepBaTopuss MUUuranckoro yHusepcurera, AHH Ap6op, CIIIA.
$Actponomuueckas obcepsaTopus Onecckoro HanuonansHoro ynusepcurera uM. .M. Meunukopa.

Uccnenyemsiit 06bext 3C273 - kBazap, 00Iagamuid OBICTPHIMUA U 3HAYUTEILHBIMU U3MEHEHUSIMHI
CBETUMOCTH BO BCEX JMaNa3oHaX »JJICKTPOMArHUTHOTO H3Iy4YeHHs. B paboTe WCHONb30BaHBI JaHHBIC
nonroBpeMeHHoro Mouutopunra 3C273 nHa paauoreneckorne PT-26 Muuuranckoro yHuepcutera ¢ 1965
mo 2011 roxaw! Ha vactorax 14.5, 8, 4.8 I'T'w.

Ha ocHoBe npumenenus wavelet-ananmn3sa rnokasaHo, 4To NEPEeMEHHOCTh IOTOKA PaJMOU3TyYCHHS Ha
UCCJEAYEMbIX YacTOTaX COCTOMT U3 TPEHJIOBOM COCTaBIsOIIEH C mepuogoM ~ 8, 5 JeT u
KOPOTKOTIEPUOIUYECKON cocTaBisomiei, BeiaeaecHHo FFT dunsTpanueit, ¢ nepuomamu ~ 3 -- 1 rog.
Wcnonb3oBanne wavelet-ananu3a u (QUIbTpanuyd TO3BOJMIO HUCCIICOBATh W3MECHEHHE TapMOHHUYECKUX
KOMIIOHEHT CUTHAJIOB CO BpPEMEHEM M BOCCTAHOBUTh HMX B MOJOCaX HauOoliee 3HAYMMBIX IEPUOJIOB
MEPEMEHHOCTH.

C ucnonp30BaHUEM 3TOTO MOAX0/Aa 0c000e BHUMaHHE OOpallaeTcs Ha Pa3HyI0 BEIMUYUHY 33JEPKKH
MEXIy 4acTOTaMU HaOJIIOJICHHS B OT/IEIBHBIX T0JI0CaX MEPHOJIOB, KOTOpas MEeHsIeTcsl OT ~ | roja B mosioce
8 nmer no ~ 0.3 roma B mosoce 2 -- 1 ymer. MouHOCTh KOjeOaHMI B TOJIOCAX OTICIBHBIX IEPHOJIOB
HEpPaBHOMEPHO paclpejieicHa Ha TMPOTSHKEHUU WHTEpBaja HAOMIOIEHUN, CYIIECTBYET HX YCHIIGHHE H
nocleayrolee 3aTyxaHue.

[IpoBeneHo cpaBHEHHWE M3MEHEHHMS CIIEKTpa TMEPEMEHHOCTH MOTOKOB HA HCCIEAYEMBIX PaJHO4yacToTax C
JUHAMHUKON U3MEHEeHUsI YyTIoBoU cTpyKTyphl u3 VLBI Habmonenuit no nporpamme MOJAVE.

51



Cekuisa
«Solar
Physics and
Solar
Activity»



Particle acceleration in solar flares: modelling versus observations

M. Gordovskyy

Jodrell Bank Centre for Astrophysics, University of Manchester,
Alan Turing building,
Manchester M13 9PL, United Kingdom

mykola.gordovskyy@manchester.ac.uk

High energy particles are intimately related to the primary energy release in solar flares and provide
essential information about physical conditions in flaring atmospheres. | will talk about different
mechanisms of particle acceleration in application to flares in the context of recent observational data. In
particular, I will focus on the main difficulties of the standard theoretical model, as well as on the possible
ways to overcome these difficulties, such as distributed acceleration and localised re-acceleration.

In addition, I will present our recent results on the magnetic reconnection and particle acceleration in
twisted coronal loops and discuss possible observational implications.

BeprukajibHa CTPYKTYpa COHAYHOI IPaHyJIsLii: NIPOCTOPOBI Bapianii TepMOANHAMIYHHX i
KiHeMATHYHHMX NapnMeTpPiB

bapan O. A., Croainka M. L.

Acmponomiyna obcepsamopis
Jlvsiscvko20 Hayionanbho2o yHigepcumemy imeni leana @panka
79005 Jlvsis, Kupuna i Megoois, 8
lesiaab@gmail.com

JloCIiPKEHO BepTUKAIbHY CTPYKTYpY (oTtochepHoi kouBekuii COHI HUIAXOM BiJTBOPEHHS
IIPOCTOPOBO-YACOBUX Bapialiil TEpMOAMHAMIUHUX 1 KIHEMATUYHUX MapaMeTpiB (po3B’sS30K HEPIBHOBAXKHOL
1HBEpCHOI 3a/1a4i MepeHOCY BUIIPOMIHIOBAaHHS 3a NpoQuIsMHU JiHIH HeHTpanbHOro 3aiiza A~639.3 HM 3i
CTIIOCTEPEXKEHB 3 BHUCOKOIO MPOCTOPOBOIO PO3IUTBHOIO 3[JaTHICTIO, OTPIMAHUX B IIEHTP1 COHSYHOTO AHMCKY B
crniokiiHiit ob6macti). IlporskHicTs B3moBxk mnoBepxHi CoHus - 64 000 kM, JIocmifKyBaHi TTTUOWHU
3HaXOIATbcad B Mexax Bi -25 kM 10 550 kM (TamOuHM yTBOpEeHHsI BHOpaHOi JiHII B paMKax MoJeni
crnokiiHoi armochepu Conust VAL-80). XBuiaboBi pyXu ycyHeH1 miisixom k-o ¢inpparti.

[IpoananizoBaHo Bapialii TeMIepaTypu, TYCTUHH 1 TUCKY, a TaKOX BEPTUKAJIbHI IIBUIKOCTI BCEPEIUHI
IpaHyJIIMHUX KOMIPOK; IOpaxoBaHO KOe(IlieHTH Kopenslil IMX Bapialiii Ha pi3HUX BUCOTaX 3
BapiaiisiMu Ha BUCOTI h=0 kM. OCHOBHI pe3yJbTaTH HAIIOTO JOCIIKCHHS:

TeMIeparypHi Bapiauii B OUIbIIOCTI BUNIA/IKIB 3MIHIOIOTh 3HAK y BEPXHIX mapax (oTtocdepu: Kopensiis ux
Bapiaiiii 3MeHIIyeThCsl 10 Hyas Ha Bucori h=210 kM i B BepxHiii ¢orochepi koedimieHT HaOyBae
MIHIMQJIBLHUX BiJl’€MHHAX 3HAUEHB,

BIJTHOCHI Bapiallii I'yCTUHU MiHIMaJbHI B HUKHIM oTocdepi: B rpaHyiax BOHU BiJI'€MHI, a B MDKPaHyJIax —
noxatHi; Ha BHcoTi h=75 kM BigOyBaeTbcs iHBepCis TYCTMHH; BHILNE BIJHOCHI Bapialii TyCTHHH
30UIBIIYIOTBCS, NPUYOMY BOHM HaOyBalOTh [OJaTHUX 3HAU€Hb B TpaHyjax 1 BiJ'€MHHUX 3HAa4€Hb B
MIXKTpaHyJax;

BITHOCHI Bapiallli TUCKY JOJATHI B IpaHylax 1 BI’€MHI B MDKIpPaHyJIax, BOHM MIHIMaJdbHI B HUXKHIN
dorocdepi 1 301TBIIYIOTHCS B BEPXHIX IIapax;
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BEPTUKAJIbHI MBUIAKOCTI 3 MAKCHMAJIBHUX 3HAYCHb Ha BHCOTI =0 KM 3MEHIIYIOTHCS 3 BUCOTOIO, IPUYOMY B
OKpEeMHX BWITaJKaX MOXKE BigOyBaTHCs iHBepcis mBUAKOCTeW Ha Bucotax h=200+300 km; BiamOBiAHUN
Koe(IIieHT KOPEeJALlii TaKOK 3MEHIITYEThCS IO MIHIMyMY B BEPXHIX mapax (orochepu.

Buecoxk KuiBchKkoi acTpoHOMIiYHOI 00cepBaTopii y CBiTOBI 0a3u JaHuX cniocTepe:xeHb porochepu
Conus

B.M.€dimenko, H.J. Jlosunska

Acmporomiuna obcepsamopis Kuiecbko2o HayioHanbHo20 YHigepcumeny
imeni Tapaca [llesuenka, Kuis, Yxpaina
efim@observ.univ.kiev.ua, nloz@observ.univ.kiev.ua

Hocnimkennss Conng B KuiBcpkill acTpoHOMIUHINA oOcepBaropii posmouati B 1923 p. aupekTopom
obcepsaropii mpod. C.JI.Hopuum. Pesymbratu npykyBaiucss B AHajlax acTpOHOMIYHOI oOcepBaropii, a
TaKkoX Hampasisuucs B Lopux ans migpaxyHky umcen Bombda ta iX myOmikamii B MDKHApOTHOMY
Oronereni. 3 1937 p. maHi mpo KUIBKICTh IUIAM 1 Tpyn MNOBIAOMISUIHCS B ['ONOBHY acTpOHOMiuHY
obceparopito ('AO) y ITynkoso mis Komicii 3 gocmikers CoHIsl.

KuiBcpka Actponomiuna oOcepBatopis (KAO) 3a nopyuennsm Kowicii 3 nocnimxens CoHIs
Actpopagu AH CPCP ynopsakoByBaia pe3yibTaTH CIOCTEPEKEHb MEpeXi 00cepBaTOpiil 3a MporpaMoro
Cnyx6m Conng 3 1942 no 1952 pp. Ily6nikanii KAO nux poki Bximouatots Tpynu KAO, ne nHa martepiani
2400 BacHuX cnocrepekens mposeaeHo 9500 BumiproBansb miont 2400 rpyn coHstyHUX TWIsIM, 1 Llupkymspu
KAO 3i 3Benenumu pesyibratamu 12 tuc. cnocrepexxenb 1600 rpyn y 1946-1952 pp. B KAO Tta iHmumx
obcepBaropisix Ciy:x6u Conrst. CepeTHbOPIUHI 3HAYCHHSI IO TPyN TisiM B KHiBChKii 0a3i TaHUX JIHIIe
Ha 4% MeHIli, HiXK 32 ['pIHBUIILKUM KaTanorom, i Bapiallii cepeHbOIl IOl TPy MPOTATOM JIOCIHiIKEHOTO
JECATUIIITTS 32 TPhOMa HassBHUMH 0a3aMu JTaHUX J00pe Y3TOHKYIOThCS.

B3anmopeiicTBHe raJJaKTHYeCKHX KOCMUYECKHUX JIy4eH ¢ BbICOKOCKOPOCTHBIMH IOTOKAMH OT
KOPOHAJIbHBIX JIBIP

A. Kimroesa, b. I1laxoB

Tasnas acmponomuueckas obcepeamopus Hayuonanvnou axademuu Hayk Yxpaurul,
Kues, Yxpauna
a.klyuyeva@gmail.com

OcHOBBIBasiICh Ha CTaTUCTMUECKOM aHAJIM3€ JIaHHBIX 5 CTaHUMHA HEHUTPOHHBIX MOHHMTOPOB 3a 2000 —
2013 rona B Hacroslel paboTe uccie0BaHa CBSI3b KOPOHAIBHBIX JBIP C BHICOKOCKOPOCTHBIMU MOTOKaMHU
COJIHEYHOI'0 BETpa Ha opouTe 3eMIId U MOJYJSALUS ITUMH TOTOKAMH FaJIaKTUYECKUX KOCMUYECKUX JTy4yeH.

IIpoBesneH aHanM3 KOPOHAIBHBIX JBIP, B pe3yibTaTe KOTOpOro orodpaHo cbime 500 KOpOHAIBHBIX
IBIp, TPOXOXKJIEHUE KOTOPBIX uepe3 IeHTpalbHbl MepuauaH ConHua ObUIO  UCTOYHUKOM
BBICOKOCKOPOCTHBIX IIOTOKOB COJHEYHOrO BeTpa Ha opburte 3emiu. BoisiBiaeno Oonbmie 50 cinydaes
MOHM)KEHUS! NTHTEHCUBHOCTH TaJIAKTUYECKUX KOCMUYECKUX Jydel OMpeesIeHHOTo TUMa («IpSIMOYTOJIbHAS
dopma mpoduiIs MOHUKEHHUs), KOTOpPbIe ObUTH BBI3BaHBI BHICOKOCKOPOCTHBIMHM IOTOKaMHU OT BBIOpaHHBIX
HaMH KOpPOHAJIbHBIX JAbIp. HaliieHo BenuuuMHy M JUIMTEIBHOCTh IOHMKEHWI, BpeMms 3ama3[bIBaHMs,
WU3MEHEHUE paJnyca MHTECHCHUBHOW MOJYJSIUU KOCMHUYECKHX JIydell BBICOKOCKOPOCTHBIMH IMOTOKAMH OT
KOPOHAJIBHBIX JBIP C TEUEHUEM IIMKJIA COJTHEYHON aKTHUBHOCTH, KO3()(DUIINEHTHI KOPPENSILIMA ¢ OCHOBHBIMU
MHJEKCAaMH COJIHEUYHOW ¥ TEOMarHUTHON aKTUBHOCTH.
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JIoBroTHa CHHXPOHHICTH IVIIMOTBOPYOI AistiibHOCTI COHIS

KoBanbuyk M.M, I'ipasax M.b, Jla6a I.C.

Acmponomiuna obcepeamopis
JIvsiscvoro20 HayionanvHo2o yHigepcumemy imeHi leana @panka

B ocHOBI BCiX sIBHII COHSYHOI aKTMBHOCTI JICKHTHh BHX1J Mar”iTHOro mouis 3-mia (orochepHux
nrapiB. Psig mocnimkeHb ToKa3ye, Mo iICHYE MarHiTHHNA 3B 30K MK aKTUBHUMH obOnacTsamu (AO) y pisHHX
HiBKyJIsAX. 3 iHIIOro 60Ky € naHi mpo Te, mo Mk AO Ha pi3HUX MIBKYJISIX 3B 30K MAarHiTHUX MOJIB HE €
HACTUIbKH CYTTE€BUM, a0o0 X, o0 AO po3MIIIyIOThCS B OCHOBHOMY Yy JIBOX JOBIOTHUX IHTEpBalax, sKi
nepeOyBaloTh OIWH BiJ ogHoro Ha Bigmanmi 180% HasBHICTP Takux cymepedyHOCTeH CHOHyKala Hac
BIJICTTIIKYBAaTH CHHXPOHI3AIIII0 TIOSIBU COHSYHUX IUUISIM Y IMIBHIYHIN Ta MIBJCHHIN MIBKYJISAX Ha Pi3HHUX (azax
nBOX |1-JITHIX HMUKITIB COHSYHOI aKTUBHOCTI -22-T0 1 23-r0 3a manumu 3 1986 mo 2009 p.p. Y xkoxHOMY 3
X TEepioiB Oyau BUIIEH] (Da3u pOCTy, MAKCUMYyMY 1 criay akTuBHOCTI COHIIA.

VY pe3ynbTati CTaTHCTHYHOI 0OPOOKH CIIOCTEPEKYBAHUX JAHUX BCTAHOBIICHO:
1.ITpocTopoBuii po3moIii COHSIYHUX TUISIM CYTTEBO BiJIPI3HAETHCS Bl XaOTHYHOTO, IPUUOMY Ha yCixX (azax
[IUKJIIB aKTUBHOCTI. Y I[bOMY PO3IO/ILII BiTIyTHO BHIUISIOTHCS 30HU ITiIBUIIECHOT 1 TOHMKEHOT aKTHBHOCTI B
00ox miBkynsix Conis. IlepeBakHO B pOKM MaKCHUMyMy PO3MOJLT IUISMOTBOPEHHS MpPUIIaJae HA TaK 3BaHi
"akTuBHI noBrotu". OAHAK Ha IHIIMX BITKaX LUKIY COHSYHOI AaKTUBHOCTI  30HHM IUIIMOTBOPEHHS
PO3MIIIYIOTECS AaNIEKO BiJl aKTUBHUX JIOBIOT.
2.23-1i UUKII COHSYHOI aKTHBHOCTI € HMKYHUM Bijl 22-TO UKy 32 OCHOBHHMH XapPaKTEPUCTUKAMH -UUCIIOM,
IUIONICI0, CEPEAHBOPIYHUMHU IIUPOTAMH BUHUKHEHHS TUISIM, IPUUOMY Y 22-y IUKIII MAKCUMYM Y YHCT1 TUISIM
HacTae padimie (Ha 3-y pori), a 'y 23-y nukii misHime (Ha 4 - 4.5 pokax).
3.MakcuMyM IUISIMOTBOPYOI AISUIBHOCTI JOCATAETHCS y MIBHIYHIM MiBKYNi- Mi3HINIE , HDK Yy MIBICHHIN..
MaxkcuMyMH aKTUBHOCTI y Pi3HUX MIiBKYJISX 3CYHYTI OUTbII 5K Ha 1,5 poky .
4.V 3B'S3Ky 3 TaKOK aCHHXPOHHICTIO IISIMOTBOPYOI AISUIBHOCTI CHOCTEPIraeThCsl aCUMETPis B aKTUBHOCTI
MiBHIYHOI Ta MIBJCHHOI MMiBKYJb: 3MiHa 3IJIA/PKCHUX BEIWYHMH 4Yrcel Bonbda mis MmBHIYHOI MBKYI
MPOXOIUTH TJIAJIIe, HIXK JIJIS MIBIAEHHOI , X04a y MiBAEHHIH MIBKYJi MPOTJISIa€ThCS HAABHICTh ABOX, HABITh
TpbOX MakcUMyMiB. [liBHIUHO-TIIBJEHHA acUMETpisl y IJISMOTBOPYOCTI OCOOJIMBO BeNMKa Ha (a3l craxy
AKTHUBHOCTI.
5.XapakTepHuM asig 23-TO IUKJIY € MOsiBa TPyH IUISIM BEJNMKOi IJiomll (Mpu MEHIIIH iX KUIBKOCTI),sKI
BUHUKAIU MPOTSITOM LIbOTO IHMKITY, BIAMOBIAHO, Y MIBHIYHIN 1 MiBAEHHIN miBKYIAxX. Y 23-y MUK mepeBara
IUISIMHCTOCT] CIIOCTEPIraeThCsl Ha BITI POCTY y MIBHIUHIN MIBKYJI, TOOTO JOMIHY€E J10/1aTHA acuMeTpis. Are
Ha BITII CMaly MOYMHAE JOMIHYBATH Bl €MHA aCUMETPisi, TOOTO OiNIbIIIe MM y MiBASHHIN MiBKYIII.
6.11lo0 3MiHM 3rIaKEHUX 3HaY€Hb CYMapHOI IUIOIII TPYH IUISIM, TO B MIBAEHHIN MIBKYJ1 BUPI3HAIOTHCS JBa
YITKMX MAaKCUMYMHU 5K y 22-y, Tak 1 B 23-y nuknax. JoOpe BupakeHa AMHaMiKa Iepexo/iB BiJ €OXU POCTY
JI0 €TIOXH MAaKCUMYMY ITUKITY 1 BiJI EOXH MaKCUMYMY JI0 €MIOXH HOTO Cramy.
7. MakcumanbHa acUMETpis IUIAM IMIBHIYHOI Ta MIBJEHHOI MiBKYJb, CHPUYMHMIIA TaKy >X acUMETpiio
MarHiTHUX 1oJiiB miBKyJb CoHus: IHAeKCcH MarHiTHOI acuMeTpii OylnM MakCUMaJbHMMM Ha MOYATKY BITKH
pocty 23-ro mukiy (1998-1999 p.p.).Came Toni BimOyBanach 3MiHA 3HAKiB MOJSPHOCTEH BEAyYUX ILJISM.
Jani acumeTpiss MarHiTHUX MOJIIB 3MEHIIyBajach 1 CTajla MIHIMAJbHOIO B €MOXYy MAaKCHUMyMy COHSYHOL
akTUBHOCTI. Lle y3romkyerbcs 3 OTPUMAHMMHU HaMHM JaHUMH TpPO BiJIHOCHE 3MEHIICHHS IUIONI 1 30H
iIBUIIEHOTO TUISIMOYTBOPEHHSI Ta iX 3BY)KEHHSI IO JIOBTOTi 32 PaxyHOK PO3IIUPEHHS 30H i3 IMOHIKEHOIO
AKTUBHICTIO Y 111 K MEpioax - Ha (azax MAaKCUMYyMI ITUKIIIB.

8.Came B 111 Iepioid BUSBJICHO, IO TPYIN IJISIM HAWYaCTIIIE B3aEMOIIOTh OJTHA 3 OJHOIO J0 Bijjajeil B

mMpoKoMy iHTepsani ~ 35-45° | T06To crocTepiraeThes NeBHA MiBHIYHO-MiBAEHHA IPOCTOPOBA
CHUHXPOHI3aI[isl MK LIMMU TpynaMu (KoedilieHT CHHXpOHHOCTI cTaHOBUTH 0.68). B 1HIII ernoxu
CHUHXPOHI3aIlisl aKTUBHOCTI y MIBHIUHIN 1 BAEHHIN MIBKYIAX TaAKOXK Ma€ IOCUTh BIUCOKE 3HaueHHs - 0.57.
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InTepnperauisi moBeAiHkM NPo(LIiB JiHii Ba)KKNX eJIeMEHTIiB IIPH Mepexo/i Bil HeHTpa 10 Kparo
coHsiuHoro aucky: Ball

KoBanpuyk M.M., Croainka M.L, Tipasik M.b., Bapan O.A.

Acmponomiuna obcepsamopis
Jlvsiscoro20 Hayionanbhoz2o ynieepcumemy imeni leana @panka

IIpu pgiarHoctumi Bucokux ImapiB atrmocdepu Conig, ae Gi3W4YHI YMOBH JIOCTIIDKCHI IIIe
HEIOCTaTHhO, BAXKIUBY iH(OpMAIil0 MOXHA OTPUMATH, BHBYAIOYM IMOBENIHKY HPOQiIiB JHINA BaKKUX
enemeHTiB. Jlo yucna TakuxX JIHIM HalekaTh JiHIT 0apir0 SK XIMIYHOTO €JeMEHTa, 1o Oepe ydacTh B
HYKJICOCHHTE31 BOKKHX €JIEMCHTIB, OTXKE € CHJIBHUM MOTJIMHAYeM HEHUTpoHiB. BHacmigok cBO€i Bemmkoi
ATOMHOI Baru JIiHii 0apir0 MaJio YyTJIHBI 0 TEIJIOBOTO PO3MIMPEHHS B PE3yJbTaTi YOr0 BOHU € JOOPHUMH
IHAMKATOpaMH PO3IIMPEHHS JIiHIM, BHUKIMKAHOTO KOHBEKTUBHHUMH 1 XBWJIBOBUMH pyxamu. OTpHMaHO
pe3yJIbTaTH PO3B SI3KY PIBHSIHHSA MEPCHOCY BHIPOMIHIOBAHHS 3a BiJICYTHOCTI JIOKAJbHOT TEPMOJANHAMIYHOT
piBHoBaru (JITP) B armocepi CoHust aisi peanicTUuHOi OaratopiBHEBOI Mojeii aroma Oapito. BpaxoBaHo
HanToHKy cTpykTypy (HTC) piBHIB ioHi30BaHOro Oapiro. AHami3 OTPUMAHHX pE3YJIbTAaTiB Ja€ 3MOTY
JiarHocTyBatu (Gi3WYHUAN CTaH HEOAHOPITHOI COHIYHOT aTMochepH:
1.[lna cnioctepexyBaHux mpodisiB JiHINA Oapiro Mmia yac mepexoy BiJ IEHTpa A0 Kpar COHSYHOIO UCKa
HasiBHE 301JIbIIEHHS IEHTPAJIbHHUX 3IMIIKOBUX IHTEHCHBHOCTEW (BiJACYTHICTh HACWYCHHS), MIBIIMPUH Ta
€KBIBAJICHTHUX IIIMPUH JIHIH.

2.3 poBeJICHUX PO3paxyHKIB MPOQiIiB JIiHIA 10HI30BaHOTO 0apit0, SKi BpaxOBYIOTh €()EeKTH BIIXWJICHHS BiJl
JITP i peanictuyHy OaratopiBHeBY Mojieib aroma, a Takok HTC, BunmBae, 1o € CyTTeBi po301KHOCTI MIXK
CTIIOCTEPE)KYBAaHUMHU MPODIIAMH, LEHTPATbHUMH 3aJWIIKOBHMU IHTEHCUBHOCTSIMH, €KBIBaJCHTHUMH
HIMPUHAMHU JIiHIA Ta IXHIMHA TEOPETUYHUMU 3HAYEHHSIMH, [0 IPYHTYIOThCS Ha PO3paxyHKax y JOMYIIEHHI
JITP, npudomy 11i po301KHOCTI 3HAUHO 30UTBIITYIOTHCS ITiJT 9ac MEePexo.1y 10 KPar COHSIYHOTO JAMCKA.
3.ITokazaHo, o JUIst KOPEKTHOI 1HTepIpeTalii mpod1iiiB JiHii 6apito Ta X 3MIHU HA COHSIYHOMY JUCKY MPU
nepexo/ii IEHTP-Kpail BaXKIMBO BpaxOBYBaTH CHUIbHY J1I0 MEXaHI3MIB YTBOPEHHS JIiHIH - 1CTHUHHOTO
MOTJIMHAHHS, KOTE€PEHTHOTO 1 HEKOT€PEHTHOI'O PO3CISHHS Ta BIAXWIEHHS BiJ PIBHOBAXXHOIO CTaHy B
HACEJIEHOCTSIX EHepreTUYHUX PIBHIB aTOMIB Ta BIUIMB Ha HUX HTC .

4.Y roubokux mapax armocepu CoHu Tun noBeniHkH ¢yHkuii mkepena Sx 1 ¢yHkuii [Inanka B
301raroThes 1 BiIOOpakaroTh TEMIIEpATYPHUM X111 MozeNl atMocepu; BIAXWICHHS Sy Bl Bj mounHaeTbes 3
Ty <1> @ BITHOLICHHS Si/By. crae menmmM Big 1 i npsmye o 0 B 00nacTi HWKHBOI XpoMochepu. [um

caMMM HiATBepaKyeThes BILUUB He -JITP edexTiB Ha ¢ppaynrodeposi minii. [ToBeninka Sy niHiil crocoBHO By,
€ BU3HAYaJIbHOIO JUIsl yTBOpeHHs JiHil Ball. Sy 3anexuTh B OCHOBHOMY BiJ] MEXaHI3MIB PO3CISIHHS B JIiHII.
Creninp BigxwieHHs Sa BiJ By BHKIMKae 3MEHIIEHHS IHTEHCHUBHOCTI BUIIPOMIHIOBAaHHS B IEHTpaJbHIi
yacTUHI npodiiB JiHiA. B pe3ynbrari, ixHi siapa npu He -JITP cratore rmubmmmuy .

5.BukopucTtanHsa pi3HHX Mojeneil mokasye, o JiHii Oapito AifiCHO He € YyTIMBUMM O TeMIepaTypu:
HEHTpaJIbHI YaCTUHU MPOUIIB WX JIHIA BIAPI3HAIOTECA MK cO00I0 He Oulbiie, HX Ha 1-2 % B 1eHTpl
COHSYHOTO JIMCKa. BiZIMIHHICTh TEOPETUYHUX €KBIBAJIEHTHUX IIMPHUH B PaAMKax IIMX MOJeNel TeX He3HauHa.
Lt BIAMIHHICTH TPOXH 301IBITYETHCS 3 HAOJMIKEHHSM JI0 Kparo COHSYHOTO aucka (10 2-4 %). Brums Bubopy
mojeni Ha ¢Gopmy Kpuia ¢payHrodepoBux JiHIM HecyTTeBuil. Bin3Haunmmo, 1Mo 3MiHa LEHTpPaIbHHUX
3QJIMIIKOBUX 1HTEHCHUBHOCTEH 1 €KBIBAJIEHTHUX IIMPUH MPU MPOCYBAHHI BiJl LEHTpPa A0 Kpar COHSIYHOTO
JMCKa B paMKax pi3HMX Mojeseil Oinbiue Bigmosigae po3noainy mapamerpiB y wmojeni MACKKL, Hix y
moneni VAL C-80 . CepenHi BUCOTH, Ha SIKHX YTBOPIOIOTHCS JiHIT Oapito y neHTpi aucka CoHls, JIexXaTh y
ninsaui Bucot H Big 200 1o 400 kM i 060x Mojeneit. [Ipu HaOnmKeHHI 1o Kparo AUITHKYA YTBOPEHHS IIUX
JHINA 3MIIIYIOTHCS Y BUCOKI IIapH, 0 CATAIOTh BUIIE 001acTi Temneparyproro MmiHimymy (H>700 km).

56



AHaJII3 CNIeKTPAJTBHUX CIIOCTEPeKEeHb JIiHIH HATPito 1uis AiarHocTUKU (oTocdepu i xpomochepu
Conus

Kopasbuyk M.M. , Ctoninka M.I., I'ipusk M.b.

Acmponomiuna obcepeamopis
JIvgiscvoro20 HayionanvHo2o yHieepcumemy imeni leana @panka

JocnimpkenHto JTiHid nornuHanHsa B atMocdepi CoHI 3aBxau NpuaiIsaiachk Benuka yBara. CHibHI
ninii mornuHanHs Ha CoHIl HecyTh Oarary iHdopmarnio moao (orochepu, obracti TemrepaTypHOTO
MIHIMYMY, HIOKHBOT 1 BEpXHBOI XpoMocdepH, cliadKi i JIiHIi — B OCHOBHOMY, CTOCOBHO (hoTochepH.

3 mi€i TOYKK 30py OCOONMBHU IHTEpPEC CTAHOBIATH NOCTKEHHS HPOQiIiB JiHIH HEUTPaIbHOTO
HATPII0, OCKIJIBKA HATPIM € €IMHUM €JIEMEHTOM, IO HAJUICHUH TaKMMH IepeBaraMu: MICTUTH fK 1 JTyKe
CHJIBHI, TakK 1 cia0Ki JIiHil, Ma€ IPOCTY CUCTEMY TEpPMiB, HU3bKY €HEprilo 10Hi3allii, BIIHOCHO A0Ope BigoMi
MOTIEPEUHI TIEpepi3u B3a€MOIii, BIICYTHIN MOMITHUIA BILIUB Ha aTMOcdepy 4Yepe3 HU3bKUIA COHSIYHHIA BMICT;
JiHIT HATPIIO 3HAXOMATHCS AK Yy BUAMMIN, TaK 1 B iH(pauepBoHii o0xacTsax crnekTpy. Tomy BHBUEHHS JiHIH
HATPII0 BXJIUBE JJIs1 BUSCHEHHS (Bi3uyHUX yMOB B atMocdepi CoHIs 1 3ip.

VY po0oTi oTprMaHi Taki pe3yabTaTu:
1.IIpoBeneno pisHocTopoHHe He - JITP pocmimkeHHs NiHIM HATPilO, IO YTBOPIOIOTHCS B HE30YpPEHHX
obmactsix armocepn Conus st OararopiBHEBUX aTOMIB 13 OJHOYACHMM BpaxyBaHHSIM BIUIUBY
HEPIBHOBAKHUX €(EKTIB HAa HACEJICHOCTI PIBHIB .
2.YTo4HEeHI mapaMeTpH i MeXaHi3MH, 1110 BIUIMBAIOTH HA MIPOIEC YTBOPEHHS JIHIH HEUTPATBHOTO HATPIIO.
3.IIpodini nybneTiB BIAHOCHO CIAOKHUX JiHIA MalOTh aCUMETPUYHHMI XapakTep: (QiojieToBa CTOpPOHA iX
OiTpII TOJIOTa, HIK YEpBOHA, IO MOXKHA YAaCTKOBO TOSCHUTH OJICHAYBAaHHAM sI€p LUX JiHIA OLIbII
CJIA0KUMH JIHSAMH, 110 BUHUKAKOTP i3 3araJIbHOT0 HWKHBOTO MiapiBHA. 1[0 CTOCYEThCS CHIBHHUX IIUPOKUX
ninii, Takux sk D; 1 D, Nal, To Tyr acumerpii 6e3nocepenHbo He BUIHO, OCKUIBKY CHIIBHI TiHIT B3arami

MEHII YyTJIMBI 10 BIUIMBY OneHy. OnHak JificHa KapTHHA Ui CIIOCTEPEKYBAHOTO MPO(MIUII0 BCe-TaKU TPOXHU
BUJIO3MIHEHA: TIBIIUPUHU [UX JIHINA HA T1MO1 3MEHIIYIOThCS, 110 00YMOBJIEHO BTPATOI0 PE30HAHCHUX KPHJI,
K1 3aXOIUIIOIOTH 1 A/pa JIiHIM B LIEHTP1 COHSAYHOTO JTUCKY.

4. Xapakrep 3MIHU HEHTPAIbHUX 3AJIMIIKOBUX IHTEHCUBHOCTEHW KOHTYpIB CIa0KUX 1 CUJIBHUX JIHIN y HEHTp1
1 Ha Kparo aucka COHIIS BIAPI3HIIOTHCS HEOAHAKOBO: ISl OLBII CUIBHUX JIHIH ( ¢ kpaii — Ic nenrp) MA€ OLIBITY
BEITMYUHY, HIXK I OLTBII CITa0KHUX.

5. V pesynbrati BpaxyBaHHs BiaxuieHb Biag JITP B HaceneHOCTAX piBHIB OTpUMaHO, 110 B Xpomocdepi
€HEepreTHyYHl piBHI IEpeHaceleHl, B 00JIacTl TeMIepaTypHOro MIHIMyMy 1 B MpWIENNIUX OO0JacTaX —
HEJIOHACEJIEHI.

6. [lokazaHo, 110 HaANKpAaIIOro y3rOJKE€HHS MK TEOPETUYHHMHU 1 CIIOCTEPEKYBAHUMHU NMPOPUISIMU JIIHIN
HATPil0 MOXHA JOCATTH MPH PO3MJIAAI PI3HUX MEXaHi3MIB YTBOPEHHs JiHIM 3 OJHOYACHUM BpaxyBaHHAM
BiaxuiieHb BiJ JITP y HaceneHOCTsIX eHepreTHUHUX PiBHIB 1X aTOMIB.

Busnayenns TypOysieHTHUX npoueciB B ¢porocdepi Conus

JI.B. Kosax! , P.I. Koctux? , O.K. Uepemunx®

YKuiscokiii nayionanvnuii ynisepcumem imeni Tapaca Ileguenka,
Qizuunuti paxyremem, Kuis, Yrpaina
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2[onoena acmponomiuna obcepeamopis HAHY, Kuis, Yxpaina
3Iucmumym xocmiunux docniosnceny HAHY-JIKAY, Kuis, Ykpaina

B pamkax paHoi poOOTHM pO3MIAHYTO METOAM 1 MIAXOAM IO BU3HAYEHHIO OCOOJMBOCTEH
TypOYJICHTHHX MPOIECIB Ta MPOBEACHO aHAMI3 iX 3B 53Ky 13 CepeaHIMU MAarHITHUMH NOJAMH B (oTocdepi
Conugs.

Ha ocHOBi aHami3zy CHOCTEpEKHHX JaHUX OTPUMAaHUX Ha 70-CM TepMaHCHKOMY BaKyyMHOMY
tesneckormi VTT B I3ansi (0. Tenepud, Icnanis) BctanoBieHo, o TypOyseHTHI npouecu B ¢porochepi Conrs
B CITOKIHUX 1 aKTUBHUX 00JIACTIX BiAPI3HAIOTHCS.

Tak st akTUBHOI 00JIACTI CIIOCTEPITra€ThCS JBa Pi3HI PESKUMHU TYpOYJIECHTHOCTI 3 JBOMA PI3HUMHU
cnektpami. [lepmmii i3 HUX € n0Ope BimoMuM cnekTpoMm Koiamoroposa, 1o ONMUCYe IUIa3My i3 HYJIbOBUM
CepeIHIM MarHiTHUM TI0JIeM, a IPYTHH — crieKTpoM Kpeiunana 3 BiIMIHHUM BiJl HyJIS CepeaHIM MarHiTHUM
nojeM. BcraHOBIeHO, IO mepexiJ BiJ OJHOTO THITY CIEKTPY 0 IHIIOrO BinOyBaeTbcs Ha MacmTali
nekiutbkoX Mw. Takuii macmtad BiamoBigae macmrTaly Me30TpaHyJALii, 10 BKa3ye Ha Nepexia 1o
BEJIMKOMACIITAOHUX CAaMOOPTaHi30BaHUX MAarHITHUX CTPYKTYD.

Jlnst  cnokiHMX oOmactei COHsSYHOiI ¢otocdhepu pi3HI METOAM CTATUCTUYHOTO aHaJi3y Ta
MPOBEJICHUI CIEKTPATLHUN aHai3 BKa3ylTh Ha Te, IO TypOYJICHTHI MPOIECH MOXKHA OMHCATH B paMKax
mopeni Konmmoropoga.

PobGora BukoHaHa B pamkax KomruiekcHOi mporpamu HAH VYkpaiHu 3 KOCMIYHUX JOCHITKEHb Ha
2012-1016, B pamkax ocBiTHBOI mporpamu No0.2201250 MinicTepcTBa OCBITHM 1 Hayku YKpaiHM Ta 3a
4acTKOBOI MiATPUMKH rpanTy Homep ADD/[-POD/] 53.2/039.

Ski MexaHi3MH J103BOJISIIOTH S5-TH XBUWJIMHHUM KOJMBAHHAM NPOHMKATH 3 ¢oTochepu B xpomocdepy
B AKTHBHI IISTHII COHSIYHOI MOBEPXHi?

Poman Koctuk

T'onosna acmponomiuna oocepeamopis HAH Yxpainu, 27, 3abonomnoeo syi.,
03680, Kuis, Ykpaina
kostik@mao.kiev.ua

Jlo6pe BimoMoO, 110 B CHOKIMHIN cOHAYHIN aTMmocdepl 5-TW XBWJIMHHI KOJMBAHHS 3aTyXalTb B
00J1acTi TeMIEepaTypHOro MiHIMyMY 1 HE MOXYTh PO3MOBCIOJUKYBAaTHCh B XpoMOchepy Ta KOpoHy. 3 1HIIOT
CTOPOHH, CITOCTEPEKECHHS MMOKA3yIOTh, 10 B aKTUBHUX JITHKAX COHSIYHOI MMOBEPXHI MAKCUMYM IMOTY>KHOCTI
KOJINBaHb B XpoMmocdepi Npunajgae Ha 5-TM XBWIMHHUH iHTepBal, K 1 B (oTocdepi. 3anpornoHoBaHi ABa
MEXaHI3MHU MPOHUKHEHHS 5-THM XBWJIMHHHX KOJWBaHb B BEPXHI IIapu COHSYHOI arMochepu: MPHUCYTHICTh
noMipHUX Ta cWibHuUX MarHiTHEX moaiB (Michalitsanos, 1973, Solar Phys.,1 973, v.30, p.47) Ta
BIJIXMJICHHHS TIPOIIECY PO3IMOBCIOKEHHS XBWIII Bij agiabatuanoro (Roberts, 1983, Solar Phys., v.87, p.77),
110 MPUBOIUTH 10 IoHWkeHHs cutoff frequency.

OcHoBHa MeTa Halloi poOOTH — Ha OCHOBI Pe3yJIbTaTIB CIIOCTEPEKEHD MIATBEPAUTH a00 CIIPOCTYBATH
epeKTUBHICTh il nMxX MexaHi3miB. CKJIQHICTh y BUPILICHHI i€l 3a4a4l Moidra€ B TOMY, IO HOTPiOHO
OTPUMATH CIIOCTEPEKEHHS aKTUBHOI NIJITHKY Ha noBepXHi COHLA HE TUIbKH 3 BUCOKOIO MPOCTOPOBOIO (~ 0.5
KYTOBUX CEKYHJ), aje TaKoXX 1 3 BHCOKOIO dYacoBoio (He ripmie 30 cek) po3AiIbHUMH 3AaTHOCTSIMH.
OpnnaxoBo, yac peectparii mpodinis Ctokca (3a SKUMH BU3HAYAETHCSI HAIIPY>KEHICTh MarHiTHOTO TOJIS) TS
OJTHOTO TIOJIOKEHHS  BXIAHOT ULIUIMHM CHeKTporpada Ha COHSYHIA TOBEpXHI y  HaWKpamux
CIIEKTPOTIOJIIPUMETPIB HE MEHIIe 6-7 XB, IO HE Ja€ MOKJIMBOCTI BUIUIMNTH XBUJIHOBY CKJIAJOBY TIOJIIB
IHTEeHCUBHOCTI Ta IBUJIKOCTI.
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OcHoOBHa i71es1 HaMIOi poOOTH — BUKOPHUCTATH YHIKAIBHUHN 1HTepdEepeHIIIHHNN DIIbTp, SIKU HETaBHO
OyB yCTaHOBJICHHWH Ha HiMeubkoMy OamToBoMy coHsuHOMY Teneckorni VIT (o. Tenepude, Icnanis). Lle
mmpokokyTHUi (30x30 KyToBUX CeKyHn), OaraTokaHanbHuii (37 kaHamiB) Ta By3bKomojocHuil (16 MA)
CBITIIOQUIBTp. SIKIIO HIUIMHA CIIEKTPOIIOIAPUMETpa cKaHye Ha moBepxHi COHIA JOCTIKYBaHY IUIOMIAJKY
po3MipamMu He Ourbmie 6X25 KyTOBUX CeKyHH, peectpytoun mpodini Crokca (3 HHU3BKOI YacOBOIO
PO3IITIBHOIO 3JIATHICTIO), TO B KOXKHMH MOMEHT 4Yacy B TOJi 30py iHTepdepeHuiiHoro ¢inprpa Oyne
3HAaXOJIMTUCH BCH IUJIOLIA/KA, IO A€ 3MOTY MapalieIbHO PEeECTpyBaTH CHEKTp BuOpaHoi (payHrodepoBoi
JiHI1 3 BUCOKOIO YaCOBOIO PO3JUIBHOIO 37aTHICTIO. Came Mo Takii cxemi Oy MPOBEICHI CIIOCTEPEKEHHS
aktuBHOT AUTsTHKA (irokyir) B miHil Fel (criekTpomnonsipuMeTpuyHi 3 4aCOBOKO PO3AUIBHOIO 3/IaTHICTIO OXB
50cexk), B minii Ball (¢hinbTpoBi 3 4acoBow0 po3auibHOIO 37aTHICTIO 25.6 cek) Tta B miHii Call (pinsTpoBsi 3
YacOBOIO PO3JAUIBHOIO 3/1aTHICTIO 4.9 cek) . TpuBamicTh cocTepexeHb MUISHKA po3Mipamu 5x18 KyToBuX
cekyHq ckiagana 35 xB. [IpocTopoBa po3aiibHa 31aTHICTE — 0111 (.5 KyTOBUX CEKYH/I.

[Momanpmii [OCHiKEHHST TOKa3aid, IO MAaKCUMyM IOTYXXHOCTI S5-TH XBHJIMHHHUX KOJMBAaHb B
xpomocdepi mpunagae Ha Ti MICIsl COHAYHOT TMOBEPXHI, ¢ HAXWUJ MArHiTHUX IOJIB 3HAXOJUTHCS B MEXKaK
10-14 rpanyciB Ta Jae XapakTep pO3MOBCIOKEHHS 3BYKOBHUX XBHJIb MAaKCUMAIBHO BIIXWICHHHA BiJl
amiabaTudHOTO (3CYB (ha3 TemmepaTrypa-mBuAKicTh piBHUN 40-50 rpamyciB). L1 pe3ynbTaTi MiaATBEPIKYIOTh
BUCHOBKH BHIIE3TaaHUX TEOPETUUHHUX JTOCIIKEHb.

Makpockonnyeckue CTPYKTYpsI B npupoae u Ha CoJiHie

B.H. KpuBonyOckuii

Acmponomuueckas obcepsamopus
Kueesckoeo nayuonanvhozo ynusepcumema umenu Tapaca Lllesuenxo
ya. Obcepsamopnas, 3, Kues - 53, 04053, Yrpauna
krivod1@observ.univ.kiev.ua

OOenpuHATO CYMTaTh, YTO HAOJIOJaeMble Ha COJHEYHOM MOBEPXHOCTH HM30JIMPOBAHHBIE MAarHUTHBIE
cunoBble Tpyoku (MCT) sBISAIOTCS pe3yiabTaTOM MAarHUTHOTO BCIUIBIBAHUS M3 COJHEYHBIX TIIYOMH Ha
MOBEPXHOCTh CUJIBHBIX Nojei. [loaTomy HeoOxoaumo uccienoBaTh (U3NYECKUE MPOLECCHl B pa3IMYHBIX
COJIHEYHBIX CJIOSIX, MPUBOJALINE K JUCKPETHOW CTPYKType MarHuTHbBIX nosiel Ha Connue. Ocolyro
aKTyaJbHOCTh B CBSI3U C 3TUM INPUOOPETAeT BOMPOC O POJIM TypOYJIEHTHHIX 3((HEKTOB B HEpecTpoiike
COJTHEYHOro MarHetusma |[l], mockoibKy HaOI0JaeMble JBUKEHHMS Ha COJHEYHOM MOBEPXHOCTU U
KOHBEKIMsI B MOA(OTOCHEPHBIX CIOAX COOTBETCTBYIOT NMPHU3HAKaM pa3BUTONW TypOyleHTHOCTH. B Hameit
HeJaBHeW pabote [2] B pamkax Makpockonuueckoi MI'J] ObuTO MOKa3aHO, YTO CYIIECTBEHHYIO pPOJIb B
o0eCreyeHnn JJIUTEIbHONM CTAaOMIBHOCTH PABHOBECHOIO COCTOSHHUSI BCIUIBIBIIMX HAa COJHEUYHYIO
noBepxHocTh BepTUKanbHbIX MCT wurpaer ag¢dexkt MakpoCKONMUYECKOro TypOyJIIEHTHOrO JHaMarHeTusma,
OTKpBITBIN akaneMukoM 3enbroBudeM S.b. [3]. OgHako ocraercss HE 0 KOHLA BBIICHEHHBIM BOIIPOC O
IpUYMHAX Ha4daJlbHOM cTaauu (parMeHTaluuu (KOHIIEHTpalMi) MarHUTHOTO 1ot B u3onupoBanHeie MCT.
Mpb!l mosiaraeMm, 4TO Ba)XXKHYIO POJIb B PELIEHUH 3TOrO BONPOCA MOXKET ChIrparh 3((eKT OTpUIATENbHOM
TypOyneHTHONH Auddy3un [4], BOSBHUKHOBEHHIO KOTOPOW CIOCOOCTBYIOT yCTONMYMBBIE MEJIKOMAacHITaOHbIE
CrupalbHbIe ABMKEHNU [ 5, 6].

B Tedenue nmaMTEN HOrO BpEMEHHM Yy HCCleAoBaTeNel OBITOBAIO MOPOXKIEHHOE HaOIIOIEHUIMU
yOexieHue, yTo TypOyJlIeHTHOCTh B IPUPOAHBIX Cpelax BCerja pa3pyuiaeT CTpyKTyphl Bcex BHIOB. OIHAKO
CO BpEMEHEM HacTyNWwjio IIOHMMaHue, 4YTO TpU OINpEAENEHHBIX YCJIOBUAX MeJIKoMacuTaOHas
TypOyJIEHTHOCTh MOXKET OPOXKJIaTh MaKPOCKOINYECKUe CTpyKTypsI [7, 8]. Oka3zanock, 4To TypOyJIeHTHOCTb
HEe 00s3aTeTbHO TPUBOAUT K CIVIAKMBAHWIO MAarHUTHBIX HeogHOpoaHocTei. HaoOGopor, B ciydae
CIMPAJIBHOIO XapakTepa IBHKEHUI OHAa MOXET CO3/1aBaTh MarHUTHBIE HEOJHOPOAHOCTH. CHUpPaIbHOCTH
ABJIIETCS A0COTIOTHO MPUPOIHBIM SIBJICHUEM, C HEOOXOIMMOCThIO BOSHUKAIOIIEM B IPaBUTAILIHIOHHOM I10JI€ B
OXBAUYEHHBIX TYpOYJIEHTHOCTBIO BPAIIAIOLINXCS CUCTEMAX.
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B cBsi3u ¢ 3TM caenan 00630p SBJICHHI caMOOpraHU3aluy B IPUPOJIE, 0OYCIOBICHHBIX OTPUIIATENLHOM
TypOyJIEHTHON BS3KOCTBIO TUIa3Mbl. C SIBICHUSIMH CaMOOpPTaHM3allMM HCCIIEAOBATENN CTAJIKUBAIOTCS TPU
U3YYEHUH MHOTHX OKpPYKAIOIIMX HAc MPUPOTHBIX TEYEHHM MKHUAKOCTH B Pa3HOOOPa3HBIX CUCTEMaXx,
OTJIMYAIOMIMMHUCS KaK COCTaBOM M (DM3WYECKOH CTPYKTYpOHl Cpeabl, TaK M HPOHCXOJIIIMMU B HUX
buzndeckumu mporeccamu. CtaTucTH4ecKue 3(PGEeKThl aHOMAIbHOW (OTPUILIATEIILHOM) BSA3KOCTH OBLIH
oOHapyXeHbl paHbllle Bcero B armMocdepe 3emum (cMepuu, TalyHBI, TOPHATO, TPOMUYECKUE ITUKIIOHBI,
raccarhbl U aHTUIIACCATHI, IUKIJIOHBI U aHTUIMKIOHBL, TuddepeHiaibHoe BpalleHue 3eMHOM aTMocdepsl) u
B MOBEJICHUH 3€MHOT0 OKeaHa (BO3HMKHOBEHHE MOBEPXHOCTHBIX BOJIH, NPUBOMISALIMX K TEIUIBIM TCUCHHSIM
tuna [onbdctpum, Dnb-Hunwvo, yepHoe SAmonckoe Tedenuwe (Kypocwmo) m k xomomHomy TedeHuto Jla-
Hunro). Baxxnas posib 5ppexToB OTpUIIATENIbHON BSI3KOCTH U CHUPAIBLHOCTU OblIa YCTAaHOBJIEHA TaKkKe B
npoleccax caMOOpraHu3alMi B KOHBEKTHUBHBIX closix U atMocdepe Connna (oOpazoBanue stueek benapa u
BO30Yyx)AeHHe MU PepeHInalIbHOTO BpallleH!s, COTHEYHbIE MSTHA U OUIOJISIPHBIE TPYIIIbI MSATeH, aKTUBHBIC
00JTaCTH M KOMIUIEKCHl aKTUBHOCTH, MarHUTOBHXPEBbIE KOJblIa B KOPOHAJIBHBIX BHIOpOCAX MAacChl H
COJTHEYHOM BeTpe). 3aTeM OKa3ajloCh, YTO OTMEYEHHble 3(PQPEeKThl Hrpar0T CYHIECTBEHHYIO pOJb B
BO3HUKHOBEHHE M HBOMIONUS COJHEYHOW CHCTEMBI, M, B YaCTHOCTH, IMPH H3Y4YEHUH BO3HUKHOBEHHS
wiaHeTHbIX Kkosen. [lo3ke Oblla Jgoka3aHa BaXHOCTh OTUX 3(PQPEKTOB Mpu  HCCIEAOBaHUU
muddepennmanbHoro BpamieHuss atmocdep lOmmrepa, CatypHa m Benepsl (B 9acTHOCTH, IoJjiocartas
CTpYKTypa B aTMocepax 200IbIINX TUIAHET), 3BE3/1, TaJaKTUK M CUCTEM KpyIHee rajlakTuK. Bo3mMoxHOCTD
peanu3ani MHBEPCHOTO KacKaJa KHHETHYECKOW HHEPTHM B KOCMHYECKHX OOBEKTaX C TPEeXMEpHOH
CIUPATBLHONW TYpOYJNEHTHOCTBIO, MPUBOMSIIIETO K TOSIBICHUIO OTPHULIATEIbHOW TYpOYJIECHTHOW BSI3KOCTH,
OblIa MPOJAEMOHCTPUPOBAHA HA MPUMEPE PEKOHCTPYKLUU HBOJIIOLMU TYpOYJEHTHOCTH MPOTOILIAHETHOIO
COJTHEYHOTO 00JIaKa M IPYruX acTpodu3nIecKux 00beKToB [9].

[TockobKy CHMPANTBHOCTD — COBEPIICHHO €CTECTBEHHOE CBOWCTBO TYpOYJIEHTHOCTH BO BPAIAIOIIMXCS
TeNax, TO B MPHUPOJIE TOBOJIBHO YaCTO JOJKHBI BCTPEUaThCs CIIy4ad SIBJICHHUM OTpHUIIaTeIbHOU Bs3KOCTH. [1o
CYTH, pacCMaTpHBaEeMBbI€ 3/1€Ch BOIPOCHI CTUMYJIHPOBAHBI MCCIEIOBAHUAMHU, OTHOCAIIMMHUCS K TPOLIECCaM
camoopeanuzayuy B GU3NYECKUX, XUMUUECKHUX U Ononorndeckux cucremax [10]. YToObl mOqUepKHYTH POIb
KOJJIGKTHBHBIX 3((EeKTOB B Tpoleccax CaMOOpraHM3aluu XakeH [7] Ha3Bajd 3TO HOBOE HaIpaBIICHHE
cunepeemuxou. B paMkax 3TOH KOHIICNIMHU, IEPEXOA OT JAMHHAPHOTO TEYEHUsS K TypOyJIeHTHOMY
paccMaTpuBaeTCs Kak IMepexo/l K Ype3BbIUAiHO CI0KHOMY, HO OoJiee yIopsSJ0YeHHOMY JBH)KEHUIO, MHBIMU
CJIOBaMM, KaK HEpaBHOBECHBIM (a30BbI mepexo] k camoopranusymwouieiics cucteme [11]. Ha ceroans
M3BECTHO HECKOJIBKO CIIEHAPUEB BO3MOXKHBIX MEXaHH3MOB BO3HHKHOBEHUS TypOYJIEHTHOCTH IOCTE MOTEPH
YCTOMYMBOCTH JIAaMUHApHBIM TEYEHMEM, a HMeHHOo: MexaHusM Jlanmay-Xomda, CBA3aHHBIA C
BO3HHUKHOBEHUEM KBA3HIIEPHOAMYECKHX PEKUMOB C HECOM3MEPUMBIMHU YacCTOTAMHU M CIIyd9allHBIMU (pazamu;
MexaHu3M Proans-TakeHca, CBI3aHHBIN C BOSHUKHOBEHHEM T.H. CTPAHHBIX aTTPAKTOPOB MOCIE TPEXKPATHOH
Oudypkanuu (CIUIOIMIHOM CTOXaCTHYECKHHM CIEKTp); mnocienoBareabHocTh DalieHrOayma, cBsi3aHHas C
yJIBOGHHEM NEPUOJIOB MU B KOHEYHOM CUETE C MOSIBIEHHMEM CTPAHHOTO aTTpakTopa Iocie OeCKOHEYHOTro
yrcna OudypKanuii, U, HaKOHEI, MEXaHW3M MEePEeMEeKaeMOCTH — IOCIIEAOBATEIFHON CMEHBI BO BPEMEHHU
JAMUHAPHOTO U TypOyJleHTHOro TeueHuil. JleTanbHoe o0CcykaeHne pa3auyHbIX CIIEHapUEB BOSHUKHOBEHMS
TypOynaeHTHOCTH cM. B MoHOorpaduu Jlanukosa-Poesa FO.I1. u Uepemurixa O.K. [12].

Oxkazanock, 4TO MpH ONpPEENICHHBIX YCIOBHUIX B TypOYJIEHTHOU IIa3Me dHCmpogus — KBAApaT BUXPS
ckopocTH (rotU)> —  HepeHOCHTCS BIONb MPOCTPAHCTBEHHOTO CIEKTPAa OT KPYMHOMACIITAOHEIX K
MEJIKOMAacIITa0HbIM ~ JIBUKEHMSAM, TOTJa KaK OHepeuss TYpOYJNEHTHBIX CKOpOCTeH — BEJIMYMHA,
TIPOTIOPIMOHATBHAS KBAAPATy CKOPOCTH (U%) — MOXKET TIEPEHOCHThCS B MPOTUBOIONOKHOM HAMPABIEHUN —
OT MENKUX MaciTaboB K KpymnHbIM. [locieaHee NpuBOIUT K MOSBICHUIO YHEPTOEMKHX MAaKpOMACIITaOHBIX
BUXPEBBIX CTPYKTYp. B HayuHol nuTepaType 3TOT (peHOMEH MOoJIyuns Ha3BaHHWE OOpaTHOro (MHBEPCHOTO)
KackaJia SHepruu TypOyJIeHTHbBIX ABIKeHu# [13, 14]. BaxkHyto poib B BOSHUKHOBEHHH WHBEPCHOTO KacKaza
SHEPrHH WTPAIOT YCTOWYHMBBIE MEIKOMACIITAOHBIE CIHpAIBHBIC (3€pKabHO-HECHMMETPUYHBIC) TBUKCHUS
(u-rotu).

[Ipoananmu3upoBaHa poJb OTPUIATENBHOM TypOyneHTHON muddy3uu mIa3mMpl B 00pa3oBaHUHU
JMCKPETHBIX MarHUTHBIX MoJiell B coiHeuHoi koHBeKTHUBHOHN 30He (CK3). IloguepkHyTO, 4TO CrUpaibHbIe
JIBIDKEHUST BO BpAIAIOIIEHCs KOHBEKTHBHON TYpOYJIEHTHOCTH CIIOCOOCTBYIOT BO3HHKHOBEHHIO OOpAaTHOTO
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Kackaja TIepeHoca JHEPrMM  OT  MENKOMAcIITa0HbIX K  KPYIMHOMAacIITa0HBIM  IYyJIbCAIMIM
(MenkomacmTabuei  o2-3hdexr Kpaitumana [5,6]). IMocnemunmii 3¢@dekT BHI3BIBAET yMEHBIICHHIO
CyMMapHOro kodgduiueHnta TypOyneHTHOH MarHUTHOM uddysun. Ilpu crenuambHO HOAOOPAaHHBIX
XapaKTepPUCTHKAX CIUPAIBHOCTH 3TO MOXET HPUBECTH K OTPUIATENBHOW CYMMAapHOH TypOyJeHTHOU
T Qy3un, KOTOpas BbBI3BIBAET «CTATHBAHUE)» OJHOPOJHOTO MArHUTHOTO TOJS B HW30JIMPOBAHHBIC
cTpykTypbl. [IpoBeneHnble Hamu pacyersl i AByX Mojeneit CK3 mokaszanu, 4To B TIIyOMHHBIX CIIOSX
CYIIECTBYIOT ONaronpusiTHble yCIOBHA s BO30OyxaeHus d¢pdexra CcnupaabHOH OTpPUIATEIbHOM
TypOyiaeHTHOH auddy3nn. DTO MOHKHO B 3HAYUTEIBHOH CTENEHM COACHCTBOBATH CaMOOPTaHM3ALMH
W3HAYaJIbHO CIa0BIX HENPEPHIBHBIX MAarHUTHBIX TOJEH B TOHKME H30JIMPOBAHHBIE MAarHUTHBIC CHUJIOBBIC
TpyOKH.
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o nuranHs cradiaizauii riao6aabHol Temneparypu 3emii B nepion 24-24 nuKJIiB COHIYHOL
AKTHBHOCTI

JIa6a 1.C.%, TTigctpurau 1512, Jlicusx I1.T.2

1 — Aecmponomiuna obcepsamopis JIb8i6cbKk020 HAYIOHAILHO2O YHIGEpCUMEmY
imeni leana @panka
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2 — TepHoninbcokutl HayioHabHUL nedazo2iunull yHieepcumem imeni B. ['namioka

HenepepgHi crioctepesxerdss CoHII MPOTITOM 23-T0 IUKITY, SK BiIOMO, BUSBHIIN Pl OCOOTHMBOCTEH,
SK1 BIAPI3HAIOTH HOro Bij momepenHix nukiiB. Lle, Hacammepesa, BelMKa TPUBAIICTh, MEHIIA aMILTITynA
BIJIHOCHO TTOTIEPEIHHOr0 MapHOTro UKy Ne 22, TpuBanuii 1 rMOOKU MiHIMYM, peKopaHui 3a octanHi 100
pokiB. SIk BuABHIOCH, 0coONMMBOCTI muKiIy Ne 23 MEpeKIMKAIOThCS 3 AYKE TYyYHOI 1 aKTyaJlbHOIO
po0IeMOI0 TJIO0ATBHOTO MOTEIUTIHHS KiiMaTy 3emii 1 oro npupoau. o kinms 60-X pokiB XX CTOMITTS
BBA)XXAJIOCs, 110 3MiHa KIIiMaTy 3emJili 3yMOBJIeHa MIPUPOJHIUMHU MPUYMHAMH — TOJIOBHE, IUKIIYHOIO 3MiHOO
consiyHoi akTuBHOCTI (CA). Ane B el yac Oyna BHCYHYTa TiNoTe3a, IO MOCTYIOBO 3pOCTal0yl BUKHUIN
(CO2 Ta in.) B armochepy 3emini IpHBOAATH JO IMAPHUKOBOrO €EeKTy 1, K HACIIAOK, JO 3pOCTaHHS
r106ansHOT TeMIepaTypu Truos.

VY npyriii mooBuHi XX cToiTTs BIUIMB CA 1 aHTpOINOreHHUX (haKTOPiB AISUTH B OJTHOMY HAIpPsMKY,
301IBIIYIOYH TII00aTBHY TEMIIEpaTypy Ha 3eMili; ane Tenep, y 3B’ 3Ky 13 cnagoMm CA reniodi3uku o4iKyBaIu
3HAYHOTO MaMiHHI Tros. , XO4ua BCl KJIIMATHYHI MOJENI MPOTHO3YBaIM i1 301abIneHHS (y 3B S3KY 3
IPOJIOBKEHHSAM BUKHU/IB B aTMOCchepy 3emii).

B ocranHi poku 3a JaHUMU JOCIIKEHD KiniMaTy 3emii (BenmnkoOpuTaHist), MOHITOPUHTY 3arajibHOTO
BMICTy 030HY Ha oOcepBaropii Apoca (IlIBefiniapisi) BuB4eHa poiib cTparocheproro 030Hy (CO) B COHSIUHO-
36MHUX 3B’sI3KaX.

binmema wactuna O3 3HaXOAMTBCS B HWXKHIM crpatocdepi, yrBoprorouu o30HOBu map. Came
cTpaTocepHUN O30H TpHU 3HAYHOMY BHUYEpHaHHI (O30HOBI IipH) 3YMOBIIOE TJ00ANTbHE MOTEILUTIHHS.
BusiBnsierbes, mo HaitOumbmmii BIUMB Ha Trios. Ma€ 3MiHa BMICTY CTPATOC(HEPHOTO 030HY. 3 OCTaHHIX JaHUX
BUIUIMBAE, IO IMEPioa MBUAKOro naaiHHs O3 criBmagae i3 3HAYHUM POCTOM Tros. LlMM moOsICHIOETBCS 1
HECTIPaB/KYBaHICTh MPOTHO31B KJIIMATOJIOTIB 1 refiodi3ukiB BiTHOCHO Truos. Ha miepiie aecatnmitrs X XI cT.:
He OyJI0 BpaXOBaHO BKJIMBOTO (haKTOpa BILIMBY Ha 3MIiHY KJIIMATy Ha TUIAHETi, a caMe, BUUEPIIaHHS 030HY 3
YTBOPEHHSIM O030HOBUX [ip. binbmie toro, migBumeHHS Trios. MOYMHAE CIOBUIBHIOBATUCS 1 JOCSATATH
CTabUIBPHOCTI, OCKUIBKH 1l Mpolec KOMIEHCYEThCSI 3HUKEHHSIM PIBHS COHSAYHOI aKTUBHOCTI B mepiox 23-
24 UUKIIB.

IlepencnasaxoBuii BUKH/A: PyXH Pe4OBHMHH HA XpoMocdepHOMY piBHi

V. M. Jleiiko®, H. H. KOHI[pamOBa2

Ydemponomiuna obcepeamopia Kuiscokozo nayionansrozo yuisepcumemy imeni Tapaca Illesuenxa, ayn.
Obcepsamopmna, 3, 04053, Kuis, Ykpaina
2[onoena acmponomiuna obcepeamopis HAH Yipainu, eyn. axao. 3aboromnozo, 27, 03680 I'CIT Kuis,
Ykpaina
leikoum@ukr.net

[IpencraBiena poboTa € MPOAOBKEHHSIM JOCIIIKEHb PyXiB XpoMoc(hepHOi peHOBUHHM aKTUBHOI 00J1acTi
NOAA 1024 Ha OCHOBI JaHUX CIEKTPOHOJsIpUMETpUuHuX croctepekeHb 4.06.2009 p Ha ¢panko-
iTanifickomy teneckorni TEMIC (o. Tenepide, Icnanis) 3 Bucokum dacosum (2.84 cek) ta npocropoum (1)
posaineHHssMu. CriocTepekeHHs MpoBeneHi 3 ¢ikcoBaHOO MIMHOK (mmpuHOt 0.5"), B SKy momaxana
[EHTpaJIbHAa YaCTHHA aKTHBHOT 00J1aCTI, 110 3HaXOAUJIACs B 00JIaCTi IHBEPCIi MOJSIPHOCTEH MAarHiTHOTO TOJIS.

Pamnimte B pe3ynbTaTi A0CHiIKEHb PyXiB XpoMOoc(hepHOT PeYOBUHU IIi€l aKTUBHOI 00J1acTi Nepe, miJ yac
Ta MICJs MIKpocTajgaxy HamH OyJo BUSBIIEHO, 110 3a 110 3a 12 XBWJIMH JI0 MIKpOCIanaxy Ha OHii 31 CTOpiH
¢IioKyna BIPOAOBXK OJIHIET XBHWJIMHU CIOCTEPIraUCs CWIbHI pI3HOHAINpaBleHI MOTOKH, IO MOXe OyTH
pe3yJIbTaTOM MarHiTHOTO Iepe3'eHaHHA. Bu3HaueHo mpoMeHeBl MIBHAKOCTI (3a 3CYBOM Yy CIEKTpax sjapa
minii He) s 17 po3pisiB, 110 0XOIUTIOIOTH Kpail Guiokyia i o61acts 30BHI (iokysna. Lle Binnosinae BiacTaHi
Ha oBepxHi CoHilst ~12.92 Mm. BusiBneno, 1o Bripo1oBxk 1.5 — 2.5 XBHIMH B i YaCTHHI aKTUBHOT 00J1aCT1
ICHYBaJIM JIBa pi3HOHaMpaBieHi MOTOKH. [IIBUIKiCTh BUCXITHOTO MOTOKY CTAaHOBMIJIA B OCHOBHOMY -15 —-20
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KM/CEK., ajie¢ B OKpPEMHX MICIIX 3MEHIIyBaJlach /10 ~ -2 KM/Cek, abo 3pocrtana mo -25 km/cek. [lIBuakicTh
HU3X1JHUX [MOTOKIB 3HaxoawmiIacd B Mmexax 0 — 17 kM/cek.

IporsixuicTs i muIomi rpyn conssynux misam y 1946-1952 pp.

H.ﬁ.ﬂomuma, B.M.€dimenko

Acmponomiuna obcepsamopis Kuiscbkoeo HayioHanbHo20 yHieepcumemy
imeni Tapaca Lllesuenxa, Kuis, Yxpaina
efim@observ.univ.kiev.ua, nloz@observ.univ.kiev.ua

OmpampoBaHi 3BeleHI JaHl crocTepekeHp 3a mporpamoro «Cayx6u Conisy 1946—-1952pp.,
onyOnikoBani KwuiBcbkoio actpoHomiuHOO obOcepBaropieto. s 1100 rpym CoHSUHUX TIUISIM, SIKi
cnocrepiramucs y 1946-1952 pp., B Hupkynspax KAO 3a3nadyena npoTsKHICT Tpymu 1o 10Broti AL. Hamu
OoTpuMaHi mapameTpu 3B 53Ky Mik AL 1 mmomero rpynu Sgr. Jns rpyn misam 3 wiomiero Big 10 mo 1000
MibioHHMX uyacTuHax miBchepu AL =5IgS — 4, ne mioma S B M.4u.Im., a mpoTsbKHICTH Tpynu AL — y
rpagycax. Ilyomikamii KAO micTarh qaHi mpo cyMapHy KUIBKICTB MOp 1 TUISIM (HACEJIEHHICTH) AJIST KOXKHOL
rpynu. Hamu oTpumani CIIBBIAHOMIEHHS MiXK CyMapHOIO IUIOIICI0 TPYHH 1 HACEJCHICTIO, a TaKOX MiXk
TUTONICIO OJTHOTO €JIEMEHTA 1 CyMapHUM YHCJIOM TOp 1 TUISIM Y Tpyti. JJOCHiIKeHO 0COOIMBOCTI PO3IMOALTY
yycla TPy IisiM 3a ix muometo y aianazoHi 1000 — 6500 m.u.n. [TokaszaHo, 1o migpaxyHOK CEpeaHbOI
wiomi (CYr) TakMX BEIMKHX TPYH 32 MPOMDKOK 4acy Bif 4 IHIB 0 MPOXOJKEHHS TPYIMH HEHTPAIbHUM
MepuiaHoM 10 4 [HIB MICIsl HBOTO (BCHOTO MPOTAroM 9 AHIB BKIIOYHO 3 AHeM mepetuny LIM), mae
BEJIMYHMHY cepeHboi tutomi rpym Ha 20% HIKYy 32 MaKCHMaJIbHI IO TPYII.

MoxKJIMBOCTI JIATHOCTUKH MPOCTOPOBO HEPO3ALILHUX MATHITHUX MOJIIB HA OCHOBI CIIOCTEpPeEKEeHb
eexTy 3eeMaHa B HENOJISIPU30BAHOMY CBITJIi

B.I'. Jlo3unpkuii

Acmpornomiuna obcepsamopisn Kuiscokoeo Hayionanvhoeo yHigepcumemy
imeni Tapaca lllesuenxa, Kuis, Yxpaina
lozitsky@observ.univ.kiev.ua

Edexr 3eemana Mae JBOSIKI CIEKTpajbHI MPOSBU: a) PO3ILEIUIEHHS CHEKTPaJbHMX JIHIM Ha KUIbKa
KOMIIOHEHT 1 0) mossipu3auis LHUX KOMIOHEHT po3iuervieHHs. [lo Benu4uHiI po3LIETUIEHHS KOMIIOHEHT
MOYKHa BHMMIPSTH HaIpPy>KEHICTh MarHiTHOro IOJs, a IO MOJIApH3alii KOMIOHEHT — HOro MOJISPHICTS,
OpIEHTAIIII0 BEKTOPA HAINPY>KEHOCT! B KaPTUHHIN IUIOMIMHI @ TAaKOX HAaXWJI CUJIOBUX JIIHIA MarHiTHOTO TOJIS
no mpomeHs 3opy. [leBHa momsipu3ailisi KOMIOHEHT PO3IIEIUICHHS € BaroMuM (iHOMI — BHPIIIAIBHUM)
apryMEeHTOM Ha KOPHUCTb TOTO, 110 CIIOCTEPEXyBaHl 3MiHU B NpodiIsax JiHI 00yMOBIEHI camMe MarHiTHUM
1oJieM a He, Hanpukiaj, epexrom Jlomnmiepa.

OpHak B OKpeMHX BHMaJkax e(ekT 3eeMaHa MOXeE CIOoCTepiratuch 1 0€3 HasBHOCTI MOJspu3alii B
npodisi CreKTpanbHOI MarHiTOuyTnuBoi JiHii. Hampukman, me moxe OyTH TOJi, KOMW BXiJHA MHIUTMHA
criekTporpada TPOEKTYeThCsI Ha MPOCTOPOBO HEPO3AUIBHI IUITHKM 3 MArHiTHUM IIOJIEM, IO MaroTh
NPOTHUJICKHI MOJSIPHOCTI 1 OJHAKOBI HANpYXEHOCTI H (aKTOpPHU 3alOBHEHHS KOMIIOHEHT 3 MPOTUIIEKHOIO
MOJIAPHICTIO. YMOBHO Taki MOJISi MOXKHA Ha3BaTH «TYpOYJIEHTHUMU», MIJKPECIIOI0YH TUM CaMHUM, L0 TYT
Ma€eThCsl Ha yBa3l Ay)Ke CKJIaJHI MO CTPYKTYpI, «3allIyTaHi» MOJsl, Y SIKUX MarfiTHI HOTOKH MPOTHIICKHHUX
MOJISIPHOCTEH MPUOIM3HO OHAKOBI.
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[TepeBaxkae To4ka 30py, IO Taki «TypOYJEHTHI» MAarHiTHI MOJII MOXXHA BUMIPIOBATH JIUIIIE HAa OCHOBI
criocTepexxeHb edekty Xauine. Lle aiificHo Tak, ane aume a1 Hanpyxenocreid He Bumie 100-200 I'c. Ilpu
CHJIBHIIIUX TOJIAX eekT XaHyie He3aCTOCOBHUM, OJIHAK caMe Yy IIbOMY Jiana3oHl HAMpYXKEHOCTEH MOKHA
BUKOPUCTOBYBAaTH €QeKT 3eeMaHa 1 METOJ BHUMIPIOBaHHS, AHAJOTIYHUI METOJy «BITHOILICHHS JIiHIN»
(Crendiio, 1973).

VY KJIaCHYHOMY METO/II «BiIHOLICHHS JIiHii» MOPIBHIOIOTHCS BUMIpSHI HarpyxeHocti (abo kamibpoBaHi
BEJIMYMHU KOJIOBOI MOJIApU3AIlil) IS IBOX CIEKTPAIBHUX JiHIN 3 CyTTeBO pi3HUMHU (akTopamu Jlanne, ane
OJTHAKOBMMHU TiIMOMHaMH ¢opmyBaHHs B armocdepi CoHUIS # TeMmMmepaTypHHUMH YYTJIUBOCTSMHU.
31e01IBII0TO K TakKi JIiHIT BUKOpUCTOBYEThCS napa jdiHiid Fel 5247.1 ta Fel 5250.2 3 pakropamu Jlange g =
2.0 ta 3.0, BiOMOBIIHO.

VY KJacM4HOMY BapiaHTI METOAY «BIIHOWICHHS JiHIM» TaKoXX HEMOXXIUBO BHMIPSATH BEIHYUHY
«rypOyneHTHOTO» noJisa. OMHAK SKIO B KX JIHIAX MOPIBHIOBATH HE KOJIOBY MOJIAPU3AIIIO B iX Mpodiisax, a
miBIMpUHA AAl12 cnocTepexeHux mnpodimiB iHTerpanbHOi iHTeHCHBHOCTI (mapamerp Crokca |), TO
MOCTaBJICHA 3ajJia4ya IIJIKOM BHpIyeThcs. Po3paxynkamu nipodimiB miHiiA B Teopii YHHO (1956) nokazano,
IO SKIIO OPIEHTYBAaTHCh Ha BIAHOCHY TOYHICTh BHMIpIOBaHHS MiBIIMPHH Yy 2% (IO IJIKOM JOCTYITHO
dboTorpadiyHOMYy METO/Y), TO MOXKHA BHUMIpIOBAaTH TypOyneHTHI noJis nmoynHarouu 3 250 I'c. OgHak sKmio
BUMIPIOBaHHS MTPOBOIUTH (POTOCIEKTPUYHUM METOJIOM 31 3HAYHO BHIIOIO TOYHICTIO BUMIPIOBaHb, TO MOKHA
HIDKHIO MEXY PEECTPOBHUX «TypOylneHTHUX» moiiB omycTuTH a0 100 i1 HaBite 50 ['c, ToOTO 3aiiTH yxe B
poOoumii Tiana3oH METOAIB Ha OCHOBI edexTy Xanie. OueBUIHO, 11e MOXKe OyTH KOPUCHHUM JUIS ITOPiBHSHHS
pe3yNbTaTiB PI3HUX METO/IB 1, B MIJCYMKY, JIs1 TOYHIIIIOTO BUMIPIOBAHHS TaKUX TOJIiB.

BaximBO MiIKpECTUTH, MO CIEKTPajdbHI CIOCTEPEKEHHS B HEMOSPU30BAHOMY CBITII € JyXe
iHQOpMAaTUBHMMH 1 IMIHHUMHU 1 JJIS JOCIHIJDKEHb OCOOJIMBO CHJIBHHX ITOJIIB (2104 I'c). ns uporo ciif
NOPIBHIOBATH BETMYMHY AA1/2 y KUTBKOX JIHIAX, BKJIIOYAIOYH 1 JiHIi 3 Jye Hu3bkuMu (akropamu Jlanme.
Ie 0co0GMMBO BaXKIIMBO AJIsi COHSYHHX CIIANAxXiB, 1€ MarHiTHI MOJII MOXKYTh OYTH HE TUIBKH YK€ CUIbHUMH,
ane i ayxe «3arayTaHuMuy.

YTouHeHH# NPOrHo3 24-ro NMKJY COHIYHOI AaKTHUBHOCTi HAa OCHOBI JaHuX 3a 58 micsauiB iioro
PO3BHUTKY

B.T". Jlozuipkuii, B.M. €dimenko

Acmponomiuna obcepeamopis
Kuiscvkozo nayionanbnoeo ynisepcumemy imeni Tapaca Lllesuenka
Kuis, Ykpaina
lozitsky@observ.univ.kiev.ua, efim@observ.univ.kiev.ua

Po3BuTOK aKkTUBHOCTI y 24-My LUKJII BUSBUB HOr0O CYTTEBY OCOOJIMBICTH — HEMOHOTOHHICTh (ha3u
pOCTY, sIKa 3ycTpivaeTbes jumie B 1/3 BUBYUEHMX IUKIIB. JlJI1 MPOTrHO3Y MakCHUMAajdbHOTO YMCIA IUISIM Y
IOMY ITUKJI1 3aCTOCOBaHO Moau(dikoBaHu MeTo BanbnamMaiiepa, sikuil OB’ s3y€ BUCOTY MAaKCUMYMY ITHKITY
3 IIBUKICTIO HAapOCTaHHS aKTMBHOCTI Ha (a3l pocTy. SIKIIO UM METOAOM CHIBCTaBUTH LMK Ne 24 3
nonepenHiMu moaioaumu nukiaamu (NeNe 1, 5, 6, 9, 12, 15 1 16), To MokHa 3poOUTH BUCHOBOK, IO LW
IUKJI Oyzie CIaOKuM, 3 MaKCUMaTbHUM duciioM TIsIM Wmax (24) = 73 £ 10 y 2014-2015 pp, HaliimoBipHimIe
— y nepuiit nonoBuHi 2014 p. [ToTouHU# LUK € aHOMaJbHUM Y TOMY BiIHOIIECHHI, 110 Ha PI3HUX IIISHKAX
KpHBOi (ha3u pocTy BiH NPOSIBIISAB ceOe TO K clHabKuif, TO K cepeaHid uukia. Hapasi oueBuaHo, 110
MOTOYHMN LUKJI OyJe IUKIOM «IBOTOPOMM» — 3 PO3JIBOEHOIO BEPIIUHOIO, IPUYOMY APYTUN MakcuMyM Oyrie
BUIINM 3a nepiinid. Takux kB Oyno nyxe Hebarato — e mukian NeNe 12 1 16, Tak 110 MOTOYHUN ITUKIT
Oyze nuIie TPeTiM LUKIOM 1boro TUMy (a e 6mm3pko 12% Big ycix 24 HUKIIB).
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Sk 3MiHIOIOTHCSI MATHITHI MOJIS1 B CHJIOBUX TPYOKAX 32 MeKaMHU COHSIYHMX ILUISIM 3 ¢a3o10 11-piuHoro
nuKIy?

B.T'. Jlosurbkmiit s B.I.XaHeﬁqu2

1Acmpo;ttomitma obcepsamopisn Kuiscbko2o HayioHanbHo20 YHIGepcumemy
imeni Tapaca Lllesuenxa, Kuis
lozitsky@observ.univ.kiev.ua
2Kpumcvka acmpoghizuuna obcepsamopis,
Hayune, Kpum
han@crao.crimea.ua

AHaNI3yI0ThCS pe3yIbTaTH BUMIPIOBaHb 3arajgbHoro MarditHoro nossi Conus, cocrepeskenoro Ha bCT-
1 KpAO opnouacHo B mimisx Fel 5247.1 ta 5250.2 A 3a nepiox 20012011 pp. [1]. Bkazani ninii MaroTs
pizHi (akropu Jlanme (2.0 1 3.0, BiAMOBIZHO) 1 JTO3BOJISIOTH OIIHUTH HAMPYKEHOCTI CyOTEIECKOMYHUX
MAarHiTHUX TOJIB METO/IOM «BiIHOIICHHS JiHii» [7]. LliHHICTh OTpUMaHUX CHIOCTEPEIKEHD B TiM, IO BIIEPIIIE
BJIaJIOCS] OTpUMATH 1H(GOPMATHUBHI IIOJ0 IHOTO CIOCTEPEXkKHI JaHI BIPOAOBXK Maike omaHoro 11-pigyHoro
[IUKITy COHSYHOT aKTHMBHOCTI. X04a BUMIPSHI B [IeH Mepioj] MarHiTHI MMOJISI HE TIEPEBUIIYBAJIH, B CEPETHEOMY
1 T'c, 4iTKO BHSBUJIACh 3aKOHOMIPHICTh, BCTAHOBJICHA PaHiIlle JJII MarHiTHUX TOJIB CHOKIHHUX 00JacTeH,
(axeniB i cmanaxis, CIOCTEPEkKEHHX 3 IIPOCTOPOBHM pO3IiIeHHAM 1-5 cex myru: mimis Fel 52502 A 3
OoutbmuM (akTopoM JlaHae mokasye 3aBXkKAM MEHILE BHMIpSHE MAarHiTHE MOJie, HDK JHIA 3 MEHIIMM
daxTopom Jlanae (Fel 5247.1)[3-7]. B pamkax MeTOAy «BiIHOIICHHS JIiHI», 1€ CBIIYUTH PO HASBHICTDH
MPOCTOPOBO HEPO3AUILHUX CTPYKTYP 3 CHUJIBHUMH («KUIOTayCCOBUMH») MArHITHUMH ToOJsMU. BuHukae
NUTAHHS: SIKUX CTPYKTYp?

OuiHku TMOKa3yloTh, IO npu crocTepexeHHi COHISI B MapalenbHOMY Ny4KYy BKIAJ B CHTHAJ
MmarHiTorpada COHSYHHX IUIIM Mae OyTu mpuHaiiMHi y 30 pa3iB MEHIIMHA, HIX CIOKIHHMX oOxacTeil Ta
daxemniB. PesyapraTi BumiproBaHb [8] Takok CBim4aTh Mpo Te, MO BKJIAJ aKTHBHUX OOJIACTEH B CHTHAI
3araJikHOTO0 MarHiTHOTO MOJIS € ManuM. Bcee 11e Bkasye Ha Te, [0 MOBHHHI ICHYBaTH CHUJIbHI MarHiTHI MOJIS 32
MEXaMH COHSYHMX IUISIM; BOHM YacTO HAa3WBaThCS CHJIIOBUMHU TpyOKamMu MarHitTHOro notoky (fluxtubes).
3apeectpoBana Ha BCT-1 3mina Bignomenns b = B(5250.2)/B(5247.1) 3 yacom 103BOJISIE OLIIHUTH XapaKTep
€BOJIIOLIITHUX 3MIH HamNpy>KeHOCTeW B CHJIOBUX TpyOkax. Pe3ymbraTtu po3paxyHKiB mpodiniB JiHiM Ta
MOJICIIIOBAHHS PO3MOJILTy ToJiB 1o moBepxHi CoHus [9] moka3yioTh, 110 YacTKa KUIOTayCOBUX IOJIB B
dorocdepi moBUHHA 301IBLTYBATHCS B IEPI0T MAKCUMYMY aKTUBHOCTI.

ApPryMEHTYEThCSI BUCHOBOK, 1[0 HANpPY)KEHOCTI B TpyOKax 3MIHIOIOTHCS 3 (Da30i0 COHSIUHOTO LUKIY
HACTYITHUM YMHOM: MaKCUMaJIbH1 3HAYE€HHS MOJIsl BUHUKAIOTh B HUX M00IM3y MiHIMyMy uucen Bonbga, Toai
K MIHIMalbHI — 4epe3 2-4 POKHM Miclsi MakCUMyMy COHSYHOTO LUKIY. 3 CHIBCTaBJIEHHS LUX 3MIH 3
Bi3yaJIbLHUMHM BHMIPIOBAHHSMH MAarHiTHOrO MOJs B COHAYHMX IUISIMAax [2] BUILIMBAa€ BHCHOBOK, ILO
HaANpPY>KEHOCTI Mar"iTHOTO MOJs y IUIIMax 1 MPOCTOPOBO HEPO3JAUIBHUX CHJIOBUX TPYyOKax 3MIHIOIOTHCS Y
npoTHdasi 3 TOUHICTIO JI0 OJTHOTO POKY.
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®@i3uyHi xapakrepucTuku nporyoepanus 12 qunus 2004 poxy

B.O.Macmrox, B.I'.JIo3unbskuii

Acmpornomiuna obcepsamopisn Kuiscokoeo Hayionanvho2o yHigepcumemy
imeni Tapaca lllesuenxa, Kuis
v.masliukh@gmail.com, lozitsky@observ.univ.kiev.ua
Mu onpalroBaiu CrocTepexeHHs JiMOoBoro nporyodepaniis, orpumani 12 mumnas 2004 poxy vHa 'CT AO
KHY. Hamu Oyno mpoBeAeHO JeTaabHHUA aHaJI3 CHEKTPOrPaMu i3 BUKOPUCTAHHSAM KOMIT IOTEPHOTO KOy
HAZEL. byno 3HaiifieHo pi3HiI mapaMeTpy BUIPOMIHIOIOYO] IJIa3MH Ha PI3HUX BUCOTax Haj GoTocheporo
CoHug, Taki sIK ONTHYHA TOBILA, TYpOYJIEHTHA MIBUAKICTh, TUCK, PI3HHULA JOTUIEPIBCHKHUX IIBUKOCTEH Ta
1H1II.

IIporpama gocJiakeHb JOBroTpUBAJINX 3MiH ¢ppayHrodepoBux JdiHiid B ciekTpi CoHust

C.M. Ocinos

Tonosna Acmponomiuna Obcepeamopis, HAH Ykpainu,
27, eyn. 3abonomnoeo, 03680 Kuis, Vkpaina
osipov@mao.kiev.ua

3po0IieHo OrIsiA CTaHy JOCII/KEHb TOBrOTPUBAINX 3MiH (payHrodepoBux niHii. Taki mocmimkeHHs, SK
IPaBUIO, TIPYHTYBAJIMCh HA CIIOCTEPEKEHHSX, TPUBAIICTh SKUX HE IEepeBHUILyBajla OJUH-IIBA DPOKHU.
Bunsitkom € podotu [oiin Ta iH. [1], saxi npotsirom 1978-1993 pp. gocniaumu 3minu diHid Mn 1 539.5 am Ta
Ca II H 393.3 um i BusBUIU 100py Kopensmito Takux 3MiH (ammiaityna < 1%). [upoxo Bimomi pobotu
JliBinrcTona (Hamp.[2]), skuii IpOBIB TpHUBaJi criocTepexeHHs Ha mpoTa3i 30 pokiB Pi3HHX, SK MPaBUIIO,
XpoMochepHuX JiHIA 1, SK mpaBwio, BiJ ycboro aucky Conus. CopaBkKHbOIO 3araJkor0 BHSBHJIACH
MOBE/TiHKA JIiHIH BepXHBOi (poTochepu - coHssunuit MmiHiMmym 1985p. sicHO BiZOOpaKaeThCS HA TIOBEIIHIT ITUX
JiHiH, ane HacTynHUi MiHiMyM 1996p. maiixke He nposiBuBcs. B excriepumenti SOLIS [3] posnouaro 3 2006
p. aBTOMaTHU30BaHi CIOCTEPEKEHHS AEAKHX JiHIA Bl Bchoro nucky Conigl. OmHak CHOCTEPEKEHHS Bif
YChOT'O JTUCKY CBiIYaTh MPO 3MiHY akTUBHOCTI COHIIS 1 HE JAIOTh MOKJIMBOCTI OI[IHIOBATH 3MiHU CIIOKIHHOTO
HeMmarHiTHOro CoHisl. MOHITOPUHT 3MiH NapaMeTpiB CHEKTPaJbHUX JIIHINA Ha JiMOaxX COHIS B3araji HIKUM
HE MTPOBOIUIIOCH.

[ikaBicTh 10 Takoro pojy JOCHIIKEHb MOCHIIIOETHCS CTPIMKOIO BTPATOIO MpOsiBIB aKTUBHOCTI COHIIS
BIIPOJIOBXK OCTaHHIX JeCATUpid. SIK 3MIHIOEThCS MPH LOMY CTaH CHOKiiHOi atMocdepu CoHI Hapasi
HEBIJIOMO.

Ha ronociiBcbkoMy constunomy Tteneckorni AL[Y-5 Epnecra I'yproBenka B 2012 porui posmoyaTo
nporpamy AOCHIIKEHb JOBrOTPUBAIUX 3MIH (payHropepoBux miHii. CriocTepekeHHsI IPOBOAUIUCH Y 9-TH
ninsHakax crnekrpy (3930-3937, 52445252, 53205328, 53765385, 5390-5398, 55845592, 62496257,
63266333, 65536573 AA) B Tppox mosumiax Ha mucky CoHus (LeHTp, MiBACHHMH Ta MiBHIYHMIA TTOTIOCH)
Opy BHCOTI BXIJHOI INUIMHI criekTporpada 2 KyTOBI XBWJIMHM. 3arajgoM craHoM Ha 24 kBiTHsa 2014 p.
nposeaeHo 105 aHiB criocTepekenb Ta 44 kanmoOpyBansHuX 1HIB. OTpumMano 17397 3anucis criektpy CoHIIS.

1. J. G. Doyle, D. Jevremovic, C. I. Short, P. H. Hauschildt, W. Livingston, and I. Vince, Solar Mn |
5432/5395 A line formation explained, A&A 369, L13-L.16, 2001.

2. W. Livingston, L. Wallace, O. R. White and M. S. Giampapa, SUN-AS-A-STAR SPECTRUM
VARIATIONS 1974-2006, Astrophysical Journal, 657,1137-1149, 2007.

3. http://solis.nso.edu/vsm/vsm_mnfield.html.
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IMonepenHii MPOrH03 MAKCUMYMY 25-10 HUKJY COHAYHOI AKTUBHOCTI

Muxouna ITimkaino

Acmponomiuna obcepeamopis
Kuiscvrkozo nayionanvroco ynisepcumemy imeni Tapaca lllesuenka

CoHsSlYHA AaKTUBHICTh 3MIHIOETHCA 3 TepiogoM Oiu3bko 11 pokiB. 3MiIHM COHSYHOI aKTHBHOCTI
BUKJIMKAIOTh 3MIHM B MDKIUIAHETHOMY 1 HABKOJIO3EMHOMY KOCMIYHOMY IpPOCTOpi, fIKi, Y CBOIO dYepry,
BIUTMBAIOTh Ha (PYHKITIOHYBaHHS KOCMIYHHMX 1 HA3€MHHUX TEXHOJOTIYHHUX cHUCTeM (IUJIOTOBaHI KOCMIYHI
NOJBOTH, KOCMIYHAa 1 aepoHaBiramis, pajgapd, BUCOKOYACTOTHHM palio3B’sI30K, Ha3eMHI JIiHIii
eJIEKTponepeaay i T. iH.), a TAKOK IEBHOIO MIpOIO Ha KJIIMAT 1 KHUTTEAISIIBHICTD KUBHUX OpraHi3MiB Ha 3emii.
Came ToMyY Ba)XJIMBO 3HATHU Harepes BeTMYHMHY COHAYHOI aKTUBHOCTI.

Hapasi consuyHa akTUBHICTH nepeOyBae B MakcumyMmi 24-ro mmkiy. Ha nganmii yac MakcuMmym
He3raamkeHoro yuciaa Bonbda cranoButh 102.8 (motmit 2014 p.), a ans sraamkeHoro — 75.0 (;KOBTeHB
2013 p.). OuikyeTbes, M0 MAKCUMYM 3a 3TJIKCHUM 4uciioM Bomnbga Takox Oyae BiANOBIAATH MOYATKY
2014 p.

VY nmaHiii poOOTI AOCIIIPKEHO KOPEJSAIII0 MDK JIESIKUMH XapaKTepUCTUKaMH 1-24 IHKIIB COHSYHOL
AKTUBHOCTI, 1 HA OCHOBI 3HAWJCHUX PETrPEeCciiHUX CHIBBIIHOIIEHb JAHO MPOTHO3 25-TO HUKIY. 30Kpema,
3HaYMMa KOPEJISIisl MiXK TPUBAIICTIO (ha3u POCTY IHUKITY 1 TPHUBATICTIO a3y Cray J03BOJISE CIIPOTHO3YBATH
TpUBAIICTh 24-T0 LUKy (sKka craHOBUTHME Ounst 11.3 poky). ¥ cBOO uepry, TpPUBAIICTh COHAYHOTO LMUKITY
Kopenroe 13 yuciom Bombda y MiHIMymi 1 MakCHMyMi HACTYMHOTO IMKIYy. TakMM YHHOM, OYiKyBaHa
TPUBAIICTh 24-TO IUKIY COHSYHOI AKTUBHOCTI JO3BOJIAE OTPUMATH TOMEPeIHId MPOTHO3 MIHIMYMY 1
MakcUMyMy 25-ro nukiy. [IporaozoBane 3Ha4eHHs 3rJa/DKEHOTO uucia Bonbga y MiHIMyMy 1 MakcuMymi
25-ro nukiy cranoBuTh 5 1 105-110 BignosiaHo.

OcHoBHbIE XAPAKTEPUCTUKHU NUKJIIOB aAKTUBHOCTH CEBEPHOI'0 U I07KHOT'0 nonymapnﬁ Co.mma

M.U.Pa60oB, A.JI1.CyxapeB

Ooecckas obcepsamopus « Ypan-4» Paouoacmponomuuecxkoeo uncmumyma HAHY, 37, [lywkunckas,
65011, Ooecca-11, Yxpauna

PaccmoTrpena nuHaMuka pa3BUTHS COJIHEUHBIX IIMKJIOB KaK PE3YNbTAaT MPOSBIICHHUS aKTUBHOCTH B
CEBEPHOM U I0’)KHOM MONyapuu . B 0CHOBe HucciieioBaHus JaHHbBIE CPEIHEMECSIYHBIX 3HAUCHUN TIIOIIa1en
rpymi nsiteH B ceBepHoM ( Sp-N) u roxxHOM monmymapusx  (Sp-S) 3a meprox ¢ 12 1o 24 nuKITbl aKTHBHOCTH
(1874 — 2013 rr.), exxequeBHbix yncen Bonbga B ceBeproM (W-N) u roskaoM momyrrapusx (W-S) B 23-24
ukiax akTuBHOCTH (1992-2003 1T.) M exenHeBHbIC 3HaYeHHs BCnblmeyHoro nuaekca FI-N u FI-S B 21-23
rukiax (1976-2006 rr.). ConoctaBneHne 3TUX TaHHBIX MOKA3bIBAET CYIIECTBEHHOE Pa3iNure UX U3MEHEHUN
B ceBepHoro u roxHoro mnosymapuii Comama (1).  Jlna monmydeHust AeTalbHOW KapTHUHBI Pa3BUTHUS
«CEBEPHOT0» M «IOKHOT0» COJNHEYHBIX IHUKIOB pa3paboTaHa METOAMKA PACHIMPEHHOTO TPUMEHEHUs
BEUBJIET-aHATIN3a, KOTOpas TMO3BOJISIET BBISBIATH PA3JIMYHBIE BOJHOBBIE TIPOIIECCH], (HOPMUPYIOIINE
COJTHEYHBIN IUKI U BpeMs ux cymectBoBanus (2). [Ipumenenue nonocooit dypbe-punpTpannuu Ha OCHOBE
MOJIYYCHHBIX JaHHBIX  IOKa3bIBACT, UYTO JJIUTEIBHOCTh «OJAMHHAAINATHIICTHETO» IIMKJIA B CEBEPHOM
HOJYIIApUH 10 SP uHAEeKCY MeHseTcs B unrepsaie 10.2-11.5 rona , B roxxHOM nomymrapuu 9.7-13.2 rona.
MaxkcumanbHBIMUA OKa3aduch 19-bIi1  «CeBEPHBIN» U 18-bIi1  «OKHBINY» HUKIIBI. OTMEUaETCs ONEPEKEHUE B
pazsutuu B 12, 14-15 n 20-24 1nukioB ceBepHOro noaymapus , a B 17-19 nuxnax roxHoro . B 13 u 16
[UKJIaX MaKCUMyMbl Pa3BUTHSI AKTHBHOCTH CEBEPHOTO M IOKHOTO TMONyIIapusi COBHaAaivd. BwISBICHO
CyILIECTBOBaHUE 35-JIETHEr0 «CEBEPHOTO» U 42-TE€THEro «t0KHOro» LHKIa ¢ Makcumymamu B 1980 romy.
dopMHUpOBaHUE KaXKJIOTO IHUKJIA 110 BCEM WHJEKCAM aKTUBHOCTH OMPENEISETCS B PE3YIhTaTe COBMECTHOTO
JEHUCTBUSI JOJTONEPUOANUECKUX MPOLECCOB C UIMTEIBHOCTBIO OT 2 0 5 JIET U KOPOTKONEPHOIUUYECKUX
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IIPOLIECCOB C JUIUTEIBHOCThIO MeHee 2 jeT. Jlonromneproauyeckue Mpouecchl Mpu Mepexoje OT LUKIa K
LUKy TOKA3bIBAIOT CIUSHUS, pa3ielieHus , MOAYJSLUI0O U mepuoaudeckue 3aryxanus. llposiBieHue
AHOMAJbHOM aKTMBHOCTM Ha ¢asze pocra, MakCUMyMa U chaja MHUKIa QopmHupyeTrcs 3a Cuer
OJIHOBPEMEHHOI'O YCUJICHUS KOPOTKOIMEPHOJUYECKUX IPOIECCOB, BPEMSI U «CHEKTPhl UX  IEPHUOJOBY»
KOTOPBIX 3aMETHO OTJIMYAIOTCS B CEBEPHOM M I0KHOM Toiymapusax. OCHOBHOW BBIBOJ| 3aKJIIOYAETCS B TOM,
YTO W3YYCHHE MPHUPOJIBI M COCTABICHHE MOJENEH Pa3BUTHS COJHEYHOTO IMKJIA MOXET OBbITh (DU3MYECKH
00OCHOBAaHHBIM JIMIIb HAa OCHOBE PACCMOTPEHHUS AKTUBHOCTH CEBEPHOTO U IOXKHOTO TMOJyIIapusi B
OTJICTBHOCTH, BKIJIOYasi BO3MOXKHOCTh UX B3aMMOACUCTBHS NP (OPMUPOBAHUU TIOOATHHBIX KOMIUICKCOB
AKTUBHOCTH.

1. M.N.Pa6oB, C.A.Jlykamyk. KoMIUIeKCHI aKTHBHOCTM M HX POJb B AHOMAJIbHOW aKTUBHOCTH
ceBepHoro u toxkHoro noinymapuid Comnma. CO. crarevi»lluxnsl aktuBHOocTH Ha CoOJIHIIE W 3BE3/ax),
Mocksa, 2009, ctp.121-135

2. M.U.Ps6oB, A.JL.CyxapeB , JLU.Cobutnsk , C.AJlykamyk [IUKiabl CEBEPHOTO W FOKHOTO
nosrymrapuii COJIHIIA M UX BIUSHHUE HA XapakTep COJHEYHO-3eMHBIX CBsizeil. COOpHUK crareid, «ConHeuHas 1
conHeyHo-3eMHast (usuka — 2013», Cankr-IlerepOypr, 2013, crp 235-239.

Hocaipxennss Conust y JIbBoBi

M.I1. Croainka

Acmponomiuna oocepeamopis, JIHY im. I. @panxa, Kupuna it Meghoois 8,
79005 Jlvsis, Ykpaina
sun@astro.franko.lviv.ua

Hoswii HanpsiMOK - pociimkeHHs Giznanux ymoB B armochepi CoHI 3a ppayHrohepoBUMHE JTiHISIMH
- posmouaB y JIsBoBi B.T. baGiit (1961 p.) — po3poOinena Teopiss PIBHOBAXXHOTO YTBOPEHHS IiHIN
NOTJIMHAHHS T4 METO/IMKA iX pO3paxyHKY, 0 JO3BOJIHMIIO BU3HAYUTH XIMBMICT PSIy €JI€MEHTIB B aTMOchepi
Conus. Kpim nporo, B.T. baGiii BukoHaB BeluKy poOOTY MO BHU3HAUEHHIO MOCTIMHOI 3aracaHHs Ta MOJ
MIKpO- MaKpOTypOYJIeHTHUX HIBHAKOCTeH 3a mpodiasiMu JiHiH. BiH po3BHHYB KOHLENIIO TIHOWH
YTBOPEHHS JIiHIM NOINIMHAHHA, sIKa BUKOPUCTOBYETHCS B Cy4acHUX JAochikeHHsX. borman TeodinoBuu
NepIIuM 3BEpPHYB yBary Ha acuMmeTpito npo¢iniB ¢payHropepoBux IJiHIA Ta BHU3HAUUB iX OlCEKTOpHU
(KUIbKICHAa XapaKTepUCTHKa acuUMeTpii); 3rofoM acumerpis (payHropepoBux JiHIH cTajga MNOTYXKHUM
IHCTPYMEHTOM JIJIs1 BUBUCHHSI MOJIsl IBUAKOCTEN B aTMocdepi CoHlls Ta 3ip.

3 1970 p. po3noyaTo AOCHIIKEHHS TOHKOI CTPYKTypu atMochepn COHISI Ta HEPIBHOBa)XKHOTO MEPEHOCY
BUITPOMIHIOBAHHS:

- rpanyJsLis — kaug. ¢iz.-maT. Hayk Omniitauk I1.0., kana.¢i3.-mat.Hayk KoBansuyk M.M., n-p ¢i3.-mar.
Hayk Croainka M.IL., imxenep bapan O.A.

- xpoMmocepHa ciTka — Hayk. cmiBpoO. Jlaba 1.C., kana. ¢i3.-mar. Hayk Koampuyk M.M., Hayk.
cniBpoO. I'ipasik M.B.

- Ipo06JIeMH HEPIBHOBAXKHOT'O NIEPEHOCY BUITPOMIHIOBAHHS Ta MEXaHI3MHU YTBOPEHHS JIiHIHM MOTJIMHAHHS B
coHsiuH1i atMocdepi — ou. babiit b.T., n-p ¢i3.-mar. Hayk Croainka M.I., kana. ¢i3.-mat. Hayk KoBanpuyk
M.M., kauna. ¢i3. -mat. Hayk Pukamtok P.€., Hayk. cniBpoO. 'ipask M.b.

TeopetnuHi AOCHIKEHHS MpoOJeM NEpPEeHOCY BHUIPOMIHIOBAHHS Yy 30psSHUX arMocdepax 3
NEpUIONPUHIUITHAX TO3UIIH KBaHTOBOI MexaHiku 3amoyarkyBaB [.O. Bakapuyk. PesymbraTn mmx
JOCTIIKeHb OyJii BUKOPUCTaHI CIIBpOOITHUKaMU ACTPOHOMIYHOI 0OcepBaTopii mpu BUBYEHHI YTBOPEHHS
JiHIM BoaHIO B atMmocdepi CoHIS, MpU BUBYEHHI BIUIMBY MIKPOTYpOYJIEHTHMX MAarHITHHUX IIOJIIB Ha
YTBOPEHHS JIIHIA MOTJIMHAHHSL.

32000 p. y Bignini ¢izuku CoHIl BAKOHYIOTBCS Taki poOOTH:

- BU3Ha4YeHHS (QI3MYHUX YMOB B CIOKIHHUX Ta aKTHUBHUX OOJIaCTSAX Ta MPOTHO3 BIUIMBY COHSYHOI
AKTUBHOCTI Ha 3eMHE CEPEIOBHUIIIE;

- JIOCITIDKSHHS TIEPEHOCY BUIIPOMIHIOBAHHS B HEOJHOPITHUX Mojessix atMochepu CoHIls;
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- po3poOKa Cy4JacHHUX IHBEPCHUX METOMIB JIarHOCTUKU COHSYHOI aTrmocdepu: 3a pe3yJbTaMu
CTIIOCTEPEXXEHb 3 BHCOKMM IPOCTOPOBUM pPO3IAUICHHSM NOOYyJIOBaHA CiTKa MOJAeTeH HEOIHOPIIHOT
atMochepu Conrs,

- JIOCHi/DKEHHSI CTPYKTYpH 1 JUHaMIKM peanbHOi atMochepu COHI Ha PI3HHUX MPOCTOPOBO-YACOBHX
MaciTadax;

- YTBOPEHHS MAarHeTOYyTJIMBUX JIHIH B crookiiHid armocdepi CoHus Ta  JlarHOCTHKA
JIpiOHOMACIITAOHUX MarHiTHUX IOJIB;

- JIOCJIJUKEHHSI TIOIIMPEHHS Ta EHEPreTUKM aKyCTUYHUX XBWIb 1 XBWIb TpaBiTauii B HEOAHOPITHIH
atmocdepi Conns,

- IarHOCTHKA TOPH30HTAJIBHUX IIBUAKOCTEH 3a Pe3ylbTaTaMH CHEKTPAIbHHUX CIOCTEPEXEHb B LEHTPI
mucky Conus (TpaHysiiiHi Ta CyOrpanysiiiHi Macmradn).

[IpuBeeHO OCHOBHI pe3ynbTaTH TemepimHix gochifkeHb CoOHIE, OTpUMaHl MpalliBHUKaMU
Actponomiunoi oocepparopii JIHY im. I. @panka.

Which are narrower emissions in spectra of prominences and limb solar flares?

Botygina O0.0., Lozitsky V.G.
Astronomical Observatory of Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine
botygina86@gmail.com, lozitsky@observ.univ.kiev.ua

Solar prominences are cool dense formations which the temperature of about 7000 K, and electron density -
from 10° to 10! cm=3. With such parameters Halpha line width is about 1 A, and the D3 Hel line width is
about 0.5 A. However, these values correspond to averaged characteristics which arising from direct
observations with typical spatial resolution for ground-based observations. Because of in prominence and in
other formations of solar atmosphere are likely inseparable spatial structure which significantly different
from average local characteristics, the local magnetic field, temperature and other parameters can
significantly differ from the average values. The influence of magnetic field on non-magnetic physical
conditions can be separate based on the spectral- polarization observations. These observations concerning
active prominences (Astron. Lett., 2012, 38, #6) have shown that they have V-effect. It’s mean more
splitting 1+V and I-V profiles in the nucleus than in the wings of the Halpha and D3 Hel lines.

Model calculations show that this effect is possible with two-component structure of the magnetic
field , but with a very narrow line profiles in a component with a strong 10° G magnetic field. In some cases
the width of D3 Hel line in spatially unresolved components should be about 0.1 A (maybe even less), which
corresponds to kinetic temperature about 2000 K. Likely, so low kinetic temperatures reflect the specific
effect of suppression of thermal and turbulent velocities in strong magnetic fields. Remember, effecvtive
temperature in low solar corona, where prominences and limb flares are observed, are practiclly the same as
on photospheric level — close to 6000 K.

Unresolved photospheric magnetic field measured with Fel and Crl spectral lines

M. Gordovskyy! and V.G. Lozitsky?

LJodrell Bank Centre for Astrophysics, University of Manchester, Alan Turing building,
Manchester M13 9PL, United Kingdom
mykola.gordovskyy@manchester.ac.uk

2Acm]JOHOJwiluw obcepsamopisn Kuiscbko2o HayionanvHo2o yHigepcumemy
imeni Tapaca lllesuenxa, Kuis, Yxpaina
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The structure of the photospheric magnetic field during solar flares is examined using several Fel and Crl
lines observed during thermal phase of flares. This is done by comparing magnetic field values deduced
from lines with different magnetic sensitivities, as well as by examining the fine structure of 1+V Stokes-
profiles’ splitting. We show that the field has at least two components, with stronger unresolved flux tubes
embedded in weaker ambient field. Based on the two-component magnetic-field model, we compare
observed and synthetic line profiles and show that the field strength in small-scale flux tubes is about 2-3
kG. Furthermore, we find that the small-scale flux tubes are topologically connected to the energy release
site in the corona, while the ambient field forms low-level magnetic canopy.

Operational geomagnetic forecast service

O. Semeniv, A. Polonska, A. Parnowski

Space Research Institute, prosp. Akad. Glushkova 40, build. 4/1,
03680 MSP Kyiv-187, Ukraine
parnowski@ikd.kiev.ua

Under the EU-funded FP7 project AFFECTS (http://www.affects-fp7.eu/), our team has developed a near
real-time geomagnetic forecast service, capable of forecasting the geomagnetic index Dst 1 to 4 hours in
advance and the geomagnetic index Kp 3 hours in advance. Near real time here means that the forecast is
made within 5 minutes after the data become available. The near real-time forecast can be found at the
SWACI AFFECTS website http://swaciwebdevelop.dir.de/geomagnetic-indices/dst-index/ developed and
hosted by DLR, as a part of the STAFF viewer http://www.staff.oma.be/ developed and hosted by ROB, and
as a part of the AFFECTS Mobile App developed by SRI for the Android platform. It is used as an input for
the DLR’s perturbed TEC forecast model (http://swaciwebdevelop.dlr.de/gnss-based-tec/tec-europe/) as well
as a standalone product.

The research leading to these results has received funding from the European Union’s Seventh
Framework Programme (FP7/2007-2013) under the grant agreement No. 263506 (AFFECTS).

On the fine temporal structure of solar and stellar flare emissions

Yu.T. Tsap!, A.V. Stepanov?, G. Beskin®, Yu.G. Kopylova?, S. Karpov?, V. Plokhotnichenko®, A.V.
Bogomolov?, I.N. Myagkova?, L.K. Kashapova®

ISRI CrAO Taras Shevchenko National University of Kyiv, Nauchny, 98409 Crimea, Ukraine
2Pulkovo Observatory, 196140 Saint-Petersburg, Russia
3Special Astrophysical Observatory, 369167 Nizhnij Arkhyz, Russia
“Skobeltsyn Research Institute of Nuclear Physics, 119991 Moscow, Russia
SInstitute of Solar-Terrestial Physics, 664033 Irkutsk, Russia
yur_crao@mail.ru

The fine temporal structure of solar and stellar flare emissions in different wave bands is considered. The
main attention has been paid to stellar and solar pulses with duration from tenths of seconds to few minutes.
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Solar flares observed with the CORONAS-F and GOES orbital observatories, as well as the RSTN solar
radio service in X-ray and microwave wave ranges in active region AO 0069 from 14 to 24 August 2002 are
analyzed. It has been established hat time delays between peaks of hard X-ray and microwave emissions are
changed within wide limits. The possible mechanisms responsible for their origin are considered. Based on
the trap-plus-precipitation model the evidences in favor of the strong diffusion regime of accelerated
electrons in coronal loops have been obtained.

Observations of UV Ceti giant flare on 12 December 2008 performed in U band with 6 m telescope of the
Special Astrophysical Observatory using the high-time resolution panoramic photometer revealed sub-
second spikes during flare maximum. Spikes had triangular form with duration of both fronts of about 0.3-
0.6 s. Various mechanisms of sub-second spikes driven by accelerated flaring electrons are discussed.
Bremstrahlung emission from the photosphere driven by the precipitating non-relativistic electrons can not
explain spike duration. Inverse Compton radiation in U band needs electrons with Lorentz-factor y > 10%.
Synchrotron emission of electrons with y = 700 in magnetic field of about 1000 G as the origin of sub-
second spikes is proposed. These electrons can be accelerated by super-Dreicer electric field in the process
of magnetic reconnection in stellar corona.

Frozen-in magnetic field lines and the Alfven wave generation

Yu.T. Tsap?, A.V. Stepanov?, Yu.G. Kopylova?

1SRI CrAO Taras Shevchenko National University of Kyiv, Nauchny, 98409 Crimea, Ukraine
2Pulkovo Observatory, 196140 Saint-Petersburg, Russia

Peculiarities of the Alfven wave generation and propagation in the partially ionized plasma have been
analyzed. On the basis of the three fluid approximation it has been shown that the efficiency of the Alfven
wave generation when the magnetic field lines are frozen into the collisional plasma does not depend on the
degree of plasma ionization. The possibility of the Alfven wave excitation in the solar photosphere is
discussed.
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Kocmiuna micia Po3erra 10 siapa komeru Uypromosa-I'epacumenko: 10 pokiB mobory

K.I.YypromoB

ActpoHomiuHa oocepBaropis KuiBcbkoro HarioHaJIbHOTO YHiBepcuTeTy iMeH1 Tapaca [lleBuenka,
Byn1. OGcepBaropHa, 3, Kuis, 04053 I'CII, Ykpaina.

klimchur@ukr.net

10 poxkiB Tomy 2 6epe3ns 2004 p. o sapa KopoTkomnepiognuHoi komeT UypromoBa-I'epacuMeHko,
BimkpuToi B 1969 p. acrpoHomamu KuiBchkoro HamioHanpbHOTo yHiBepcuTeTy imeHi Tapaca IlleBuenka
K.IL.YUypromoBum u C.l.I'epacumenko, 3 kocmonpomy Kypy (@panmys3ska I'Biana, IliBaienHa Amepuka)
craptyBaB kocMmiunuii anapat «PO3ETTA» €Bponeiicbkoi KocMiuHOI areHiii. MeTa Micii - mocajka Ha sapo
KOMETH 1 JIOCIHIKeHHsI TIEPBUHHOI PEYOBHMHU IMPOTOCOHSIYHOI XMapH, 3 fAKOi 4.5 MUIbSPIIB POKIB TOMY
BUHUKIIO COHIIE 1 TUIAaHETH, B TOMY YMCII 1 ruaHeTa 3emisi. L[ koMeTHA peTikToBa peuOBUHA CTaIa TAKOK
JOKEpPEJIOM CKJIaJHOI OpraHi4HOi PEYOBMHM, B TOMY YHCI1 aMiHOKHCIOT, SIKI MPHU3BENHM IO 3apOHKCHHS
KHUTTS HAa HAIIM TutaHeTi. 3HaHHA (QI3WYHHUX 1 XIMIYHUX BIIACTHBOCTEH PEITIKTOBOI PEYOBHHHU JI03BOJIUTH
BUPIIIUTU (DyHAaMEHTalIbHI HAyKOBi MpoOiemu KocMoroHii COHAYHOI CHCTEMHU 1 3apOJKEHHS >KUTTA Ha
3emui.

Ane mns Toro, mo0 mgocarty sapa kometn Yypromosa-lI'epacumenko Poserri motpibHO OyIiio
3MIHCHUTH TPU TpaBiTalliiHIX MaHeBpH Ouns 3emii 1 oxuH Oinst Mapcey.

[epmmii rpaBiTamiiinuii ManeBp noommsy 3emuti MaB Micuie 4 Gepesns 2005 p. Hactymuuii rpaBiTaniiHuiz
MaHeBp Oyio 3pobieHo Po3eTToro mpoiaboToM Haj IutaHeToro Mapc Ha Bucoti 250 kM 25 motoro 2007 p.
Jpyruii rpasitamiitanii ManeBp B 1oji TsokiHHA 3emii BinOyBes 13 mucromana 2007 p. 5 Bepecust 2008 p.
Oyno 3aiiicHeHo npomit Pozertu nHa Biacranui 850 Bin Manoi mnanetu Lteitnc. OcTaHHii rpaBiTamiiHuit
ManeBp 01151 3emuti maB Mictie 13 nucronamxy 2009 p. A 10 mumas 2010 p. Pozerra Habnusuiack Ha BiACTaHb
3100 kM o Benukoro (miamerpom 134 kM) acrepoina Jlroremii 1 oTpumana BEIMKY KUIBKICTH HOTO
BUCOKOsIKICHUX (oTorpadiii. 8 uepBHs 2011 p. maiixke 3a Tpu poku A0 nocaaku moayns dinu Ha spo
kometu Yypromona-I'epacumenko Pozerra Oyna mepeBeineHa B CIUISTUMM pexuM. Bci 4oTupu MaHeBpH
JIOTIOMOTJIH 32 JIOOMOT'O0 CHJI TSDKIHHA 3eMJll 1 Mapcy BUBECTH KOCMIUHUM anapaT Po3eTTy Ha BUTATHYTY
eJNTUYHY opOiTy moaidHy no opOitu kometru YypromoBa-I'epacuMmeHko , 10 J03Bojsie Po3erTi Bxke
[UIIXOM MOJAJbIIMX MAaHEBPIB 13 3aCTOCYBAHHSAM PEAKTUBHMX JBUIYHIB HAOIM3UTHCH BIPUTYI JI0 sd]pa
KOMETH 1 311ICHUTHU TIOCAJKy Ha HOro MOBEPXHIO CIieH1aTbHOro Moayis .

20 ciunsa 2014 B 12:00 3a KuiBcbkum yacoMm 3 LleHTpy ympaBiiHHSA MOJIBOTAMU KOCMIUHHUX amapariB B
Hapwmmranti ( Himeuunna ) OyB BiampasieHui paaiocirdan Ha Po3eTTy , 1100 BUBECTH ii 3 «CIUITYOTO CTaHy
» , B IKOMY Bcl 11 npuinaau nepeOyBanu mMaiixke 31 micsip. Tomy mo Po3zerra B et MOMEHT 3Haxouiiacsi Ha
Bijicrani O6mu3bko 800 MiIBHOHIB KUTOMETPIB Bif 3emili, CUTHaI MiimoB 10 Po3ertu 3a yac Oiusbko 1
rogunu. IlpuitmaneHa anaparypa Po3erT BioBuia 1iei CUTHad 1 BOHA NMPOKHUHYJACS , MEpeaBIln Mpo 1ie
CHUTHAJ, SIKMH TeX WIIOB O0au3bKko roauHu Ha 3emuto B Japmmrant (B LleHTp ynpaBiiHHS MONBOTaMH —
LIVII). ¥ L VIIi 3an3BeHiB crienianbHuid OYAMIBHUK , SIKUH MTOBIIOMHUB , 110 Po3erTa ycminiHo po30ymkeHa.
3B'130k 3 Po3eTToro Oyio BCTAHOBIIEHO 1 1€ AYXKE€ BAXJIMBUN €Tam MiCil , OCKIJIBKH TEMep MOXKHA TOYHO
30pi€HTYBaTH MaHen coHsuHoi Oatapei Ha CoHue 1 3a0e3nednTH Po3eTTy HEOoOXiTHOK eHepriero s
3/11CHEHHSI MaHEBpIB Yy KOCMOC1 , SIKI CHpsSIMYIOTh Po3eTrTy A0 rojsoBHOi MeTH Micii - 10 siipa KOMETH
Uypromosa ['epacumenko.
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11 mucromana 2014 p. BinOyneTscs HaCKIaAHIIIAN MaHEBP — MOCAAKa MTOCAAKOBOTO MOyt Diu Ha SIpo
kometu Yypromosa-I'epacumenko. lliHHa HaykoBa iH(opMallis Mpo BIACTUBOCTI PETIKTOBOI PEYOBUHU I10
TeseMeTpii Oyze nepeaaBaTucs Ha 3eMITIO.

AcCTpoMeTpUYHHH OIS €eKBATOPiaIbHOI 30HU Heba, oTpuMaHuii Ha Tejaeckoni MAK

B. JI. Kap6oscrkuiil, I1. ®. Jlasopenkol, M. I. Bypomcrkuii?, B. B. Knemonox?, JI. M. Cpauiit!

TonoBHa acTponomiuHa o6cepBatopis HAH Ykpainn, Byi. akagemika 3a6onorroro, 27, Kuis, 03680 I'CII,
VYkpaina.

2 ActpoHomiuna obcepsaTopis KuiBchkoro HarioHanbHOro yHiBepcutety imeni Tapaca Illeuenka, ByiL.
O6cepBatopHna, 3, Kuis, 04053 I'CII, Ykpaina

karb@mao.kiev.ua

Onucana NIOBroTepMiHOBa IIporpaMa CIOCTEPEXKEHb 3ip Ha acTpoMeTpuyHoMmy Komiuiekci MAK B
eKBaTOpiaJibHil 30H1 Heba JUIsl CTBOPEHHS OIOPHOTO aCTPOMETPUYHOI0 KaTajiory, sika posmnoyara B 2003
pori. Ilporpama mae Ha Meti mommpenHst omopuoi cucremu Hipparcos-Tycho nwa 30pi mo V=17",
OTpUMaHHA X (POTOMETPUYHUX XapaKTEPUCTUK Ta BU3HAUYEHHS BIACHUX pyXiB. s 3abe3neueHHs
HEOOXIJTHOI TOYHOCTI CIIOCTEPEKEHHSI BUKOHYIOTHCS 3 4-KpaTHUM NEPEKPHUTTSAM CKaHiB.

[TpuBeneHi nmonepeaHi pe3yabTaTd poOOTH HAJZl aCTPOMETPUYHUM OrJisiioM. Beboro nposeneno 98 noueit
criocTepexxeHb, otpuMano 6inst 14000 3HiMKiB HeOa po3mipoM 24'x28' B ekBaTopianbHii 30H1 (6 = 0° +2°)
Ta CTBOPEHHMU apXiB CIIOCTEPEKEHb, IO Mae 00’em Oimspko 20,5 ['GaiiT Ta MICTUTH Maibke 5 MIIH.
300paxkeHs 3ip. OTpUMaHO MOMepeAHii KaTanor mojaoxeHb Ot 1MHI. 3ip B ekBaToOpiaibHiii 30Hi1 (& = 0°
+2°). Jnsa 3ip, mo cnocrepiramuch 3 - 4 pa3u, NOXMOKa MOJOXKEHb KaTaJory IO BHYTPIIIHIN
y3TOKEHOCTI cTanoBHTH 50 - 80 mca mus 3ip V<14™, ta 80 — 200 mca aus 3ip 14M<V<16™.

Iepui pe3yjbTaTi 00pOOKH ILIAHOK 3 TaMMAa-CNAJaXaM# IJIsl CTBOPEHHS KaTaJIoriB 00’ €KTIiB

B.B. I'onosus, B.M. Auapyk, JLK. IMakynsxk, JI.M. Kizton

['onoBHa actponomiuna oocepBatopist HAH Ykpainu, Byn. 3a6onoTtHoro, 27, 03680, Kuis, YkpaiHa.
golov@mao.kiev.ua

Brponosxk 2003, 2010-2012 pokis B I'onmoBHiit actpoHoMivHiii ob6ceparopii HAH Ykpaian (TAO HAH
VYkpainu) OyB BUKOHAaHUI aHali3 IIISHOK 300pakeHb Ha  ¢oTorpadiuyHuxX MiaTiBKax 3 raMMa-cragaxaMu
(I'C) 3 meroro momanbIIOro BUABJICHHS ONTHYHMX aHAIOTIB ##% ['C Ta #%% BHBYCHHS BCIX 00 €KTIB, SKi
po3TalioBaHi MOOJIM3Yy 3apeecTpOBaHUX cHajaxiB. Pe3ynbratu mneperyiagy ouuppoBaHUX IJIATIBOK 3
00’enHaHoro nu@poBoro apxiBy YkpaiHcbkoi BipTyanbHOi obcepBaTopii (OLIA YkpBO) omyOnikoBaHi B
GCN Circulars, ne ans xoxHoro I'C BuaijeHi AUISHKMA 3 IUJIATIBOK PO3MIPOM B JECSTKH KBaIpaTHUX
KYTOBUX XBHJIMH HAaBKOJIO JIOKaJIi3allii crajgaxy Ta BAKOHAHHUH iX aHai3.

Meroro nanoi pobotu € 3actocyBanHsi mnporpamHoro makery LINUX/MIDAS/ROMAFOT mns
OTPUMAaHHS KaTaJIoTiB cIaOKMX 00’€KTiB HA HEBEIMKUX AUISHKAX B okoJi 3apeecTpoBanux I'C. OpurinanabHe
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nporpamue 3abe3nedeHHs, po3poonene B 'AO HAH Vkpainu nns oOpoOKM CKaHOBAaHUX IIIATIBOK,
JI03BOJISIE OTPUMATH aCTPOMETPUYHI Ta (POTOMETPUYHI JaHI MPO 3apeecTpoBaHi OO0 €KTH 3 TOUHICTIO,
XapakTepHoto i poTorpadiunoi acTpomeTpii Ta poToMeTpii.

TeseBi3iiiHi cnocrepesxeHHss NOKpUTH 3ip Micsauem y 2013-2014 pp.
B.B. Kiemonok, M.1. Bypomcekuii, B.1. Masyp.
Actponomiuna o6cepBaTopist KuiBcbkoro HamioHanbHOTO yHiBepcuTeTy iMeHi Tapaca LlleBuenka, Byi.
O6cepBatopHa, 3, Kuis, 04053 I'CII, Ykpaina.

klev@observ.univ.kiev.ua

[IpuBoAMTECS ONMHUC TENEBI3IMHUX CIIOCTEPEKEHb MOKPUTH TOJABIHHUX U OJMHAPHUX 3ip Micsuem y 2013-
2014 pp. B ActpoHoMiuHii oOcepBaTopii KuiBcbkoro yHiBepcuteTy. 3a JaHHMH HEepioJ 3apeecTPOBAHO
O0inst 400 sBUI TOKPUTH 1 BIAKPUTTIB 3ip 3a JIOTMIOMOTOI0 TeJeBi3iHHOrO KoMIulekcy «Cramaxy.
[lpuBenenuit neTanbHUM aHami3 CHOCTEPEXKEHb KUIBKOX IikaBUX sABuUIl. Ha ocHOBI aHamizy
(GoTOMETpUYHNX KPUBUX IOKPUTH 3pOOJCHI YTOYHEHHS IESIKUX (OTOMETPUYHHX 1 TECOMETPUUHHUX
napameTpiB MOABIHHUX 31p.

MOJIEJIbHUI AHAJII3 IINJIOBOI'O XBOCTA KOMETH C/2011 L4 (PANSTARRS)

C. B. Xapuyk, II. I1. Kopcyn
['onoBHa actpoHomiuHa obcepBaropis HAH VYkpainu, Byn. 3abosnotHoro, 27, 03680, KuiB, Ykpaina.

Komera C/2011 L4 Gyna BusiBieHa B paMKax HpOrpaMu IMOIIYKiB MOTEHLIHHO HEOE3NEeYHUX acTepoiliB
3a gomnomororo Teneckorna Pan-STARRS 1, posmimeHoro Ha octpoBi Mayi, I'aai, CHIA. V¥V skocrti
300paXeHHS MOPIBHSAHHS MM BUOpaiu 300pa’keHHs, OTpUMaHe acTpoHoMoM-amaTopoM Jlopenuno Komosmi
21 Oepe3ns 2013 p. Came y el yac y NHMJIOBOMY XBOCTI KOMETH OyJIM MPUCYTHI c1a0Kl CHHXPOHHI CMYTH.
Ha wac cnocrepexxenns kxomera Oyma Ha Bifactani 0.46 a.o. Big Conug i 1.19 a.o. Big 3emmi. [ns
MOJIEIFHOTO BiITBOPEHHS MUJIOBOTO XBOCTAa KOMETH Oyiia BHKOpHCTaHa MOJENb, po3podieHa KopcyHom
ILIL. [Korsun et al., 2010]. Lls moxens Oyna YCHIIIHO 3aCTOCOBaHA IPU MOJIENIOBAHHI XBOCTIB KOMET:
C/1995 O1 (Hale-Bopp), C/2003 WT42 (LINEAR), C/2006 P1 (McNaught), Ta in.

MopnentoBaHHs NOKa3ajo, 110 HAasBHICTb CMYTOBUX CTPYKTYp y XBOCTI KOMETHM MOXHa MOSCHUTHU
aKTUBHICTIO OJHI€T JOKaIbHOI 00nacTi. 3aBIAsIKM OCbOBOMY O0€pTaHHIO, aKTHBHA 00JACThb 3HAXOJUTHCS TO
Ha JICHHIH, TO Ha HIYHIN MiBKY/Il KOMeTH. PiBeHb MpoayKyBaHHS MUY 1 Ta3y MpH [bOMY Pi3HUM, 3aBASKU
4OMY ¥ YTBOPIOIOTBCS 3TYIIEHHS MUITY, 1[0 CIIOCTEPIraloThCs y BUTIAAL cMyr. MojenbHe 300paskeHHs 0yI10
yrBOopere 31 100 mMuH. munmuHOK. Y pe3ynbTaTi MOJETIOBaHHS OynM OTpUMaHl ONTHMAaJbHI MOJEIbHI
napamMeTpH, Kl € XapaKTepUCTHKaMM MUy B aTMocdepi KOMeTU. 3riIHO 3 MOJEIbHUM aHali30M, pajalycH
NWIMHOK nuiioBoro xBocta komeTn C/2011 L4 nexars y npomikky 0.22 1 82 mxM. IIIBUIKOCTI MUIMHOK
3HAXOQMIUCHh y Mexax 460 1 12 m/cek. MoJlelbHUM aHAJIOTOM aKTHBHOI 00JacTi CIYXXHMB KOHYC 3 KyTOM
po3kpuBy 100°. MaxkcumanbHUi BIK MHIMHOK, 3 SIKHUX (opmyBaBcs XBicT ctaHoBHB 47 ni6. CreniHb
PO3TOAiTY 32 po3MipaMy MIIIMHOK (n(a)=a’) He3MiHHMIA 3 YacoM i Ma€ 3HaYeHHs Y=-3.1.
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IInsoBa armocdepa, Aeski pizuuHi MapaMeTpu i JIOMiHEeCHeHTHHII KOHTHHYYM B CIIEKTPaX KOMeT
C/2006 W3 (Christensen), C/2007 N3 (Lulin), C/2009 P1 (Garradd)

B.O. Ilonomapenko, K.I. Hypromos, B.B. Kiemonox

KuiBchkuii HarionansHUE yHiBepcuteT iMeHi Tapaca IlleBuenka, Byn. O6cepBaropna 3, Kuis, 04053,
VYkpaina

vasiliyponomarenko@gmail.com, klimchur@ukr.net,

[IpencraBneni pe3yapTaT CHOCTEPEKEHD 1 JOCHIHKEHb ONTUYHUX CIIEKTPIB 3 CEPEIHBOI0 PO3AUTHHOIO
spatHicTiIO (MAX=4500 Ta M AA=14000) mis komer C/2006 W3 (Christensen), C/2007 N3 (Lulin), C/2009 P1
(Garradd). Criektpu Oyiau oTpuMaHi 3a JOIOMOIOKO eliele-crekTporpada Ha 2-M TelecKomi-pedekropi
Zeiss-2000 (F2=16 m) BucokoripHOi acTpoHOMiuHOi ctaHiii IHcTHTYTy actponomii PAH i TosnoBHOi
actpoHoMiuHoi o6cepBatopii HAH Ykpainu «Tepckon» B 2009-2012 pp.

CrekTpu KoMeT OyJio JAOCHTI/DKEHO Ha MPEIMET HAsSBHOCTI JIOMIHECIICHTHOTO KOMETHOT'O KOHTHUHYYMY
(HECOHSYHOTO TMOXOKEHHs). bylno BH3HAueHO MapaMeTpu KOHTHHYYMY Ta 3alpOINOHOBAaHO PEYOBHUHU-
moMiHopopu. EHepreTHaHmil po3MoAil B CIIEKTpaX KOMETHOI KOMHU MTOOYI0BaHO, 1IeHTU(DIKAIIIO eMiCITHIX
CIEKTpaJbHUX JiHIH mpoBeneHo. OTpumano (i3uyHI TapaMeTpu HEHUTPabHOI KOMETHOI aTtMochepu
(mBUAKiCTh Ta3oBHIUICHHS, 4ac uTTsa Moyekyn C2, C3, CN Ta inmi mapamerpu) Oyiio oO4YHCICHO 3
BUkopuctanHaMm mozened Lllynbmana ta Xaszepa. byno 3pobrneHo MOpIBHSUIBHMI aHANi3 CIEKTPIB TPHOX
KoMeT. Takoxk, moOyI0BaHO 3aIE€KHICTh 3MIHU b0 0 BiJl JOBKUHU XBUJI CBITJIA.

Orbital evolution of retrograde Damocloid asteroid (20461) Dioretsa

N.S. Kovalenko?!, R.A. Guliyev?, V.V. Kleschonok!, K.I. Churyumov?

! Taras Shevchenko National University of Kyiv, 2, Glushkova Av., Build. 1, 03680 Kyiv, Ukraine
kievplanet@ukr.net

2Shamakhy Astrophysical Observatory, NAS of Azerbaijan, Y.Mammadaliyev settlement, Shamakhy
district, 1000 Shamakhy, Azerbaijan, rustamdb@gmail.com

We performed an orbital evolution investigation of a retrograde Damocloid object (20461) Dioretsa
along with a 100 of its clones equally distributed along the orbit (by the mean anomaly). Damocloids are
objects with highly inclined orbits; some of them move along retrograde orbits. We considered the evolution
of one of such asteroids with the emphasis to find out whether the retrograde orbit could become prograde in
the future or was in the past. The calculations were performed by rmvs package of SWIFTER integrator for
1 Gyr forward and backward in time. Results are discussed with implementation to the general trends of
Damocloids orbital evolution.
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BusiBjieHHs1 IPosIBY HerpaBiTaniiHOro e(heKTy B MOSICI acTEPoiiB 32 BeJJMKMMHU MACUBAMMU JaAHUX
aab0e10 Ta po3MipiB

Kazannes A.M, Kazannesa JI.B.

Actponomiuna oocepBaropist KuiBcbkoro HamioHansHOTO yHiBepcuteTy iMeHi Tapaca IlleBuenka

ankaz@observ.univ.kiev.ua

B nonepeanix mocmiakeHHs aBTOPiB 0yi0 BHsIBIEHO Ait0 HerpasiTaniiinoro epexty (HI'E) B mosci
acTepoiliB, IO MPUBOAUTH JI0 MPOCTOPOBOIO PO3AUICHHS TULT 3 pi3HUMHU anbOeno (p). Benwki miBoci opOiT
acTepoifiB (@) 3 MEHIIMMHU 3HAUYECHHSIMH p, B CEPEIHBOMY 30UIBIIYIOTHCS MOPIBHAHO 3 BEJIMKUMU MiBOCSMH
opOiT Tia 3 OLtbmuME ansoeno. [iro 3a3HaueHoro HI'E MoskHa BUSBUTH 3a po3noaiiaMu a(p) Uit OKPEMHX
cimeiicTB acrepoiniB. [losiBa yncenbHUX MacHBIB JaHUX adb0EI0 Ta PO3MIPIB acTepoiniB (30KpeMa MacCUBY
WISE) naroTe MOKIHMBICTh BUKOPUCTATH TAKUIA MIAX1 U BEIUKOI KITBKOCTI CIMEHCTB.

JIist G1MbIT YITKOTO BUAUICHHS CIMEHCTB acTepOiliB BUKOPUCTaHI PO3IMOIUIH PO3MIPIB acTEpPOidiB 1O
BEJIMKIA TIBOCI Ta KUIBKOCTI acTEpOIMiB IO BEJIMYMHI ampOemo Juisi OKpemux cimeictB. Ha mimcrasi
posmoainie D(a) i N(p) BukoHauwii aHami3 76 CIMEHCTB, BHUIIIEHHX IHIIMMH aBTOPAaMH, BCTaHOBJIEHI
KOPEKTHO i TOMMJIKOBO BHJILJICHI CIMEHCTBA.

Jnst  mepeBaXHOT OUTBIIOCTI KOPEKTHO BimiOpaHUX CIMEHCTB CIIOCTEPITaeThCcs 3MEHIICHHS
CEPEeIHhOr0 3HAYEHHS ab0e0 13 301IBIICHHAM BeJUKOi MmiBoci. [[s OGiMbIIOCTI 3 HUX TaKe 3MCHIIEHHS €
CTaTHCTUYHO 3HAYUMUM. Hemae ®oHOTo ciMelicTBa MPH CTATUCTUYHO 3HAYMMOMY 301UTbIIeHHI ansoeno. Le
HiATBEPKYE Halll MOMepeHi BUCHOBKM Mpo icHyBaHHS B mosici acrepoiniB HI'E, mo npuBoguts 110
MIPOCTOPOBOTO PO3JIIJICHHST ACTEPOiJliB 3 PI3HUMH aTbOE]IO.

By3bkocmyrosi ciocrepexennst komeru 103P/XapTJi 2 B :xoBTHi 2010 p.

B.B. Knemonox, [.B. JIyk’aauk, K.I. Hypromos, B.O. IIonomapenko

ActponomiuHa o6cepBaTopist KuiBcbkoro HamioHaabHOTO yHiBepcuTeTy iMeHi Tapaca LlleBuenka, Byi.
Ob6cepBaropHa, 3, Kuis, 04053 I'CII, YkpaiHa.

klev@observ.univ.kiev.ua

HaBeneni pesynbrat 00poOkm crnocrepexenb kometn 103P/Xaptmi 2 wa Temeckomi Iletic-600
MUIAMEJ (mik Tepckon, Pocist). By oTpumani psig 300paxxeHb KOMETH 3 Bb3bKICMyToBUMHE (inbTamu BC,
CN, C3, GC, C2 ta RC. Komera Mana BeluKY KyTOBY IIBUJKICTb, TOMY il 300pakeHHSI PO3TATHYTI B3JI0BX
HampsIMKy pyxy. IIpomoHyeTbcsi HOBa MeTonMKa 0O0poOkHM momiOHMX 300paxkeHb. OOpaxoBaHi (izuuHI
napaMeTpu HeWTpanbHOi armocpepu kometn 103P/Xaptni 2 Ta mmioBOi CKIagoBOi Ha MOMEHTH
CIIOCTEPEIKEHD.
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doToMeTpHYHI cClOCTepeskeHHsI TPaH3UTIB ex3omaaner TrES-3b, Qatar-1 b, WASP-3b Ha Teneckomi
KIT B Jlichukax.

S1.0. POMaHIOKl, B.B. Kiemmonok?

TonoBHa acTpoHomiuHa o6cepBatopis HAH Ykpainu, Byi. akagemika 3a6onorroro, 27, Kuis, 03680 I'CII,
VYkpaina.

2 ActpoHomiuna obcepsaTopis KuiBchkoro HarioHanbHOro yniBepcutety imeni Tapaca Illeuenka, ByiL.
O6cepBatopHa, 3, Kuis, 04053 I'CII, Ykpaina

romanyuk@mao.kiev.ua

[IpencraBneni pe3ynbraTd (OTOMETPUYHUX CHOCTEPEKEHb BIJOMHX IUIAHETHHX cucteM TrES-3D,
Qatar-1 b, WASP-3b, ski Bukonani Ha aBromaTu3oBanomy tejeckomi KIT (D=350 mm) Ha craHiii B C.
Jlicauku. PesynbraTn otpumani 3a monomororo 133 kamepu ST-8 Ta crangaptHoro ceitinodinsTpa R, abo
6e3 ¢inmpTpa. O6poOKa KaapiB BUKOHYBajacs mporpamoro Muniwin 3 BpaxyBaHHSM TEMHOBOTO Ta KapiB
IUTOCKOTO TOJIsA. Pe3ynpTytoua TOYHICTH (POTOMETPIi CHIIBHO 3aJICKHUTDH BiJl MOTOJHUX YMOB, aje JOCTaTHS
JUISL CIIOCTEpEKEHHS 00’ €KTiB 3 mepenaaoM sckpaBocti Am=0.005 mag. OTpumaHi TeOMETPUYHI TapaMeTpH
cucTeM OJIM3bKI 10 CTaHJAPTHHX, K1 BUBEJICHI 13 TPUBAIIMX PSIIB CIIOCTEPEkKEHb OararbOx aBTOPIB.

HoxaionicTs m1aneTrnux cucrem I'anakrTuku i 3akon Tiniyca-boxe

M.Baspyx, H.Tumko, [.IIpyHuak

JIpBIBCHKUI HAIIOHAIBHUN YHIBEpCUTET iMeHI [Bana ®panka, kadenpa actpodizuku, Byi.. Kupuna i
Medomis, 8, 79005, JIsBiB, Ykpaina

mvavrukh@gmail.com, n tyshko@yahoo.com

[IpoTsirom ocTaHHIX ABAAIATH POKiB B okonuisax CoHiist BusiBiieHo Outbine 900 mmanet Ta 130 ruraneTHUX
CUCTEM, JI0 CKJIaay SKUX BXOMSATH /Bl UM Olnblie TuiaHeT. Bemmki miBoci opOiT Ta Macu OaraThoX IJIaHET
HIATBEPKEHO pI3HUMU MeToAaMu. OJHAaK eKCUEHTPUCUTETH opOIT y OaraThbOX BMIIaJKaX BHU3HAUEHO 13
3HAUHUMHU TOXHOKaMHu, abo0 3K HeBioMmi B3arami. 3opi, OiNd SIKUX 3HAWICHO TUIAHETH, TMEPEBAKHO €
MOJIOJUMH, MarOTh BUCOKY Metaniunicts (—0,2 <[Fe/H]<0,4) i nanexars 1o criektpansuux kiacis F — K.
3a mammmu oninkamy, y Iamaktumi € He Menme 10° 3ip 3 mnanerHumu cuctremamu. HasBHicTio maneT Ha
Maiaux BifcTaHsx Big 3opi (ax g0 0,05 a.0.) G6araro TUTaHETHUX CUCTEM BiIPI3HAIOTHCS Bl CoOHSYHOL
cucreMd. OHAaK B LJIOMY Y CTPYKTYpi IUIAHETHUX CHCTEM CIIOCTEpIraeThCs MOAIOHICTb, SKA MOJSrae B
HECKBIIMCTAHTHOCTI pO3TaIlyBaHHs OpOiT, 10 xapakrepuo st Consanoi cucremu: ., =a,/a,, 1e a, —

BEJIMKA MIBBICH N-0i OpOiTH, mpuUUoMy ¢, c€1abo0 3aleXUTh Big HOMEpa N, a CcepeAHe 3HAYCHHS
N

AL .. . .

<a>=N Zan ~0,605... , ie N — uncmo macuBHuX TuianeT COHSYHOI cucTeMH. K BiZoMo, cepemHi
=)

BijictaHi tuianet Biag CoHI HAaOMMKEHO BIAMOBIMAOTH 3akoHy Timiyca-boxe, skuii 00’€KTUBHO BiJirpaB
BaXUIUBY pOJib Yy fociikeHHI COHSYHOT CHCTEMHU.

VY 3B’A3Ky 3 BIAKPUTTSIM 0araTboX €K30IUIaHETHUX CHCTEM BUHHUKAE 3ajjaya BHU3HAUEHHS 3arajbHOi
CTPYKTYypU OpOIT y LHX cHCTEeMax Ta iX MOXJIMBOi moaiOHocTi. MU mpoaHamizyBaliu CTPYKTYpy OpOiIT
€K30IJITAHETHUX CHCTEM Yy HaOJMKEeHHI TeoMeTpuyHoi mporpecii (10 € chpoImeHor (GOpMOI0 3aKOHY
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Tiuiyca-Boze), npumyckarouu, mo Uit JaHoi cucremud o, =a,/a € CTaJ0I0 BEIMYMHOKO, HE3aJIE)KHOIO

n+1
BiJl MOPSAIKOBOIO HOMeEpa IUIAHETH. 3HAYeHHS « 3HAEHO 3 yMOBHM MiHIMIi3allii CymMapHOro KBajpaTa
HOPMOBAaHMX BIIXWJICHb CIIOCTEPEKYBAHUX 3HAUYCHBb BEIMKHUX MIBOCEH OpOIT BiJ pO3paxOBaHMUX 3a 3aKOHOM
T€OMETPUYHOI TIporpecii

2
N .
S(a) = Z{l—%ax(“”‘)} ——> min,

npuuomy N=#i, a X(a,i,n)=[(Ina, —Ina,)/Ina], ne [A] — uina gacruna uymcma A. Posmozin yucia
IUIAHETHUX CHCTEM 3a IIapaMeTPOM @ € OJIM3bKUM JI0 HOPMAJIBHOTO, (¢ 3MIHIOETHCS B HEBEJIIMKUX MEXKaX, a
IEHTpP PO3MOiTy 3HAXOAUTHCS B OKOMi TOukH ¢, = 0,62267. 3a kputepiem y° omepsKaHO JOCTOBipHIiCTH,

oinpry 50%, a 1me o3Hadae, MO0 MOMIOHICTH CTPYKTYpH IUIAHETHHX CHCTEM [ allakTUKH 3 TOYKU 30py
CIIPOIIIEHOTO BapiaHTy 3aKkoHy Timiyca-bojie € 10cuTh MepeKoHIMBO0. Y poOOTI OKA3aHO, O BiIXWICHHS
BiJ] 3aKOHY I'€OMETPUYHOI MPOrpecii € 1HAMBIIYaJbHOI XapaKTEPUCTUKOIO TUIAHETHOI CUCTEMH 1 mpuiMae
HEBEJIMKE 3HAUYEHHSI, 1110 3yMOBJICHO €BOJIIOLIHHUMH (DaKTOpaMH.

Y po60Ti 06rOBOPIOIOTHCSI MOMIIUBI MPUYMHH MOAIOHOCTI CIIOCTEPEKYBAHUX [IAHETHUX CHCTEM, a TAaKOX
MEXaHI3MHU X €BOIFOLII.

Haobaronennst komet Ha Teseckone beiikep-Ilmuara HUU actponoMun XapbK0OBCKOT0
HallMOHAJILHOTO YyHuBepcutera uM. B.H.Kapasuna

B.C. ®unonenko

HUU actponomuu XHY um. B.H.Kapazuna, Cymckas, 35, 61022, XaprkoB, YkpanHa

filonenko@astron.kharkov.ua

[TpuBeneHb! pe3yNbTaThl MO3UIMOHHBIX U (OTOMETpHUYecKuX Habmoxenuit komer C/2009 P1 (Garrad),
C/2011 F1 (LINEAR), C/2013 R1 (Lovejoy), C/2012 S1 (ISON), 154P/Brewington, 168P/Hergenrother,
C/2012 K1 (PanSTARRS) ¢ momomisio 40-cm teneckona beitkep-l1lIMunara, ocHaleHHOro B KayecTBe
npuemMHUKa u3nydenus ¢orokamepoir EOS Canon 350D, u ycTaHOBIIEHHOTO Ha TOPOACKON TEPPUTOPHH
HHMUM acrponomun XHY.
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Observations of comet C/2006 S3 (LONEOQOS)

F.I. Kravtsov, I.V. Luk'yanyk, O.R. Baransky

Taras Shevchenko National University of Kyiv, 2, Glushkova Av., Build. 1, 03680 Kyiv, Ukraine

iluk@observ.univ.kiev.ua

We present the results of observations of comet C/2006 S3 (LONEOS) using the telescope AZT-8 at
the Lisnyky observation station near Kyiv in 2012 — 2014. Observations were made by means of filter R,
which characterize of grain scattering of the solar radiation in comet. A’Hearn introduced the function Afp
as a proxy for production of the solid component. A is the geometric albedo of the grains and f the filling
factor, defined as the percentage of the area that is covered by the grains, and p the projected nucleo-centric
distance of the aperture. Typically, the filling factor, f , is proportional to 1/p, while A is, at first
approximation, independent of p. We get the product Afp for long period observations. The analyze was
made.

AxTuBHicts komern C/2009 Garradd

L.B. JIyk’stHux

ActpoHomiuHa obcepBaropist KuiBcbkoro HauioHaabHOTO yHiBepcuTeTy iMeHi Tapaca IlleBuenka, Byi.
Ob6cepBaropHa, 3, Kuis, 04053 I'CII, Ykpaina.

iluk@observ.univ.kiev.ua

B nomoBiai HaBOJSTHCS pe3yIbTaTh JAOCHIKEHHS KpuBoi Onucky komern C/2009 Garradd mpotsirom
nepiony 3 27.09.2008 mo 26.02.2014. 3aranom 3a 1el npoMikoy dacy orpumano 9099 cmocrepexeHb.
[IpoBeneHo netanbHUN aHANI3 OTPUMAHOT KPUBOI OJIMCKY .
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Cucrema IliyTona 3 ouudpoBanux 300paxkeHb GororpadiyHux mjiaTiBok.

C.B.IlIaroxinal, J.B.Ka3zanresa?, B.M.Aanykl, IO.I.HpouIOK3

T'onoBHa acTponomiuna o6cepparopis, HAH Ykpainu, By:1. 3a6onorroro, 27, 03680 Kuis, Yxpaina
(andruk1058@ukr.net svetash@mao.kiev.ua )

?KuiBchKHil HalioHanbHUI yHiBepcuTeT iMeHi Tapaca Illeuenka, Byn. O6cepBatopHa 3, 04053 Kuis,
VYkpaina (KazL@ukr.net)

SH/II “MuxomnaiBcbka acTpoHoMiuHa obcepparopis” epxindopmuayku Ykpainu By O6cepsaTopHa 1,

Mukonais, 54030

[TnanerHa cuctema IlmyToHy BHACIIIOK CBOET BiAJaICHOCTI, HEJABHBOTO BiIKPUTTSI KOMIIOHEHTIB Ta
HEJIOCTaTHOCTI CHOCTEPEKEHb 3aJMIIAECTHCS MAJOBUBYCHOIO. PI3HHWI B 3HAUCHHSX B3a€MHHUX IOJIOKEHb
CHCTEMH JUISl Cy4acHUX TEOPETHYHHMX MOJEJel 3Ha4HO IEepEeBHUINYE HEOOXiqHY HEeBHU3HAUEHICThH ( OJIM3BKO
1000 kM) mns micii HoBi ropusonTn. Haszemni cmoctepesxkennst [limyrona, 3okpema dotorpadiuni 19-20
CTOpIYYsl, 3aJUIIAIOTHCS €MUHUMU A1 00paxyHKy edemepun i moOyaoBu Teopiil pyxy cucremu [lmyrona.
CyuacHuWil MiAXiJ M0 TEpeonpalioBaHHs paHHIX crocrepekeHb [ITyToHa 3 BUKOPUCTaHHSM HOBHUX
TEXHOJIOTi! BUMIpIOBaHHb 1 00POOKH MOXKke OyTH e(heKTUBHUM JUIsi 0OOMEKEHHS 11i€i HeBU3HAUEHOCTI.

Sk pesynbraT 00’€qHAHHSA 3yCHJIb 3 YKpAiHCHKUX 00cepBaTopiii — y4acHHKIB mpoekta YkpBO -
310paHi, onudpoBaHi i omnpaiboBaHi Bci crioctepeskeHHs [Imyrona 3a 1961-1990 pp., mo € B apxiBax 6a3u
naanx YkpBO. 3 BUKOPUCTaHHSAM €IMHUX METOAMK OIM(PYBaHHS aCTPOHEraTHUBIB i MOJANIBIIOI iX 00pOOKH
JUIS BCIX CIOCTEPEXEHb 5 TEJECKOIlIB OTpUMaHO Kartajior 58 mosiokeHb 1 B Benuunn cucremu IlnyToHa,
IIMPOKO PO3MOAUIEHHX MO OpOiTi 32 yacoM mpoMixkkoM 30 pokiB. Pe3ymbraTH i KaTajor mpeacTaBieHi 10
nyouikanii B )xypHan KOHT.

3aBAsKd BUIIE3TaJlaHUM IEPEAyMOBaM € MOXIHBiCTh aHamizyBatu otpumani (O-C) i 3opsHi
BEJIMYMHU Ha IIMPOKOMY IHTEpBall Yacy, B 3aJ€KHOCTI BiJ (pa3oBUX KyTiB IlnyToHa Ta BiIHOCHO PI3HUX
cydJacHUX edemepu]l Ta Mojenel miaaHeTHoi cucteMu IlmyToHa, BUSBIATH iX 3aJ€KHOCTI Bl B3a€EMHOTO
PO3MIIIIEHHS] KOMIOHEHTIB cuctemu llimyroHa B mpocropi. B pobOoTi mpenacrtaBieHi pe3ynbTaTh TaKOIo
aHaJizy, OTpUMaHi K 3a HAIlUMHU OLM(POBAHUMH CIIOCTEPEKEHHSAMHM, TaK 1 3 BUKOPUCTAHHSAM MOJIOXKEHb
IHIIIUX aBTOPIB.

[lonepeani pocmikeHHS NoOKa3zaiu, 1o Bedukuil po3kun O-C B KoopAMHATax Moxe OyTu
HOSCHEHHUH 3MILIEHHAM (POTOMETPUYHOIO LEHTpY cucTeMu [1myToH-XapoH BHACTIIOK MBUAKOTO 00EpTaHHS
XapoHy HaBkojo IutaHetd 3a 6.39 3emHux a10. Ilpu npoMy po3aiieHHS 00’€KTiB Ha 300paKEHHSIX He
BiZIOyBa€ThCs, MAKCUMAJIbHA BiICTaHb MIXK TUIAHETOIO 1 CYIyTHUKOM 3MIHIO€THCS 3 pOKaMHU B 3aJI€KHOCTI Bij
ii reonenTpuyHOi BijcTani Big 0.9” no 1.2". BUHUKaIOTh CKIAAHOIII PEIYKIIli CIIOCTEPEIKHUX TOJIOKEHD JI0
neHTpy mac cucremu [lmyToH-XapoH, sika BUMarae BBEIEHHS CIEI[laIbHUX MONpPaBOK. TakoX HEOOXiJHO
BpaxoByBaTH 1 HaXWj IJIOMMHU OpOiTH XapoHy [0 KapTUHHOI IUIOHIMHH, OCOOJMBO Ha TPUBAIMX
NPOMIXKKax yacy. BpaxyBaHHS BIIIUBY BCiX LUX €(EKTiB JO3BOJISE CYTTEBO MOKPAILUTH MMO3UIIHHY TOUHICTH
MOJIOXKEHb TUIAHETH 13 MepeoOpPOOKH paHHIX CIIOCTEPEIKEHb.
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Marepiaju npo consiune 3areMHeHHs 1914 poky 3 ponaiB AcTpoHOMiuHOr0 My3er0 AO Ta KMIBCHKHX
apxiBiB

Kazannesa JI.B.

ActponomiuHa oocepBaropis KuiBcbkoro HarioHaJIbHOTO YHiBepcuTeTy iMeH1 Tapaca IlleBuenka, Byt.
O6cepBaropHa, 3, Kuis, 04053,

KazL@ukr.net

1914 pik cTaB 6araTto B YoMy MEpPEIOMHHUM JIJIsl CBITY Ta CyCHUIbCTBA. L{e CTOCYEThCS 1 HAYKH B IIJIOMY
Ta acTpoHoMmii 30kpeMa. OCOOIMBO TMOKAa30BUM BUAAETHCS CEPIIHEBE COHSYHE 3aTeMHEHHs 1914 p., sxe
pO3MoYanoch HEBAOB3i micist orojomieHHs [lepmioi cBiToBoi BiiiHM. CMyra 3aTeMHEHHs IepeTHHAlIa
VYxpainy Ta Kuis, Buepiie 0arato iHo3eMHHX HAyKOBUX €KCIIEIMIIIN MMpHUixaio 10 MicTa Ta Kpainu. Tpuana
MiJrOTOBKA JI0 MPOBEACHHS CIIOCTEPEKEHb, JINCTYBaHHs, BUOIP MiCllb /Ul CIIOCTEPEKEHb, HOBITHIM Ha TOU
gac IHCTPYMEHTapiid, METOJUKNA Ta NMPUCTOCYBAHHS, WICHNW SKCIEAMINA Ta MICIEBI CIIOCTepiradi, peakiis
NEepEeCiuHUX TPOMAJISTH Ta OCBITJICHHS IO/l IPECOr0, CIOraIy Ta MyOJIiKallii, pe3yJbTaTi CIOCTEPEKEHb Ta
dororpadii, mpuaomMy B yMOBax BKe po3MOYaTUX BIHCHKOBHX Iii... Bei mi 310paHi Marepiainu J03BOJISIOTH
BITHOBUTH XPOHOJIOTIIO MOAIM Ta BIiMUyTH aTMocepy THX HaciB, Kpalle 3pO3yMITH IiCTOpil0 caMmoi
oOcepBaropii, OCOOJIMBOCTI HAyKOBHX MWIiJAXOMIB CTOJNITHBOI JIaBHWHH, BIJHOIICHHS JIO HAYKOBIIIB
TOTOYAaCHUX KHSIH, MDKHApOJHE HAyKOBE CHIBPOOITHHITBO Ta Oararo iHmioro. Marepianu CKIAZarOThCs 3
3anuciB, pororpadiii, myOmikailiid, Ik OpUTiHAIBHUX TaK 1 KOMIN, 3HAICHUX B apXiBax MicTa.

SkicHuil aHaJIi3 MeTeopiB 3 AHOMAJIBLHUMM NPOSIBAMU 32 TeJIeBI3IHHUMH CIIOCTEpPeKeHHSIMU

I1.M. Kozak, O.0. Poxwuno, }0.I'. Tapanyxa

ActpoHomiuHa oOcepBaropist KuiBcbkoro HaiioHanbHOTo yYHiBepcuTeTy iMeHi Tapaca llleBuenka, ByiI.
OG6cepBatopHa, 3, Kuis, 04053 I'CII, Ykpaina.

kpm@.univ.kiev.ua

[IpoTarom KUIBKOX JAECATUIITH Oa3UCHHUX TEJIEBI3IMHUX CIOCTEPE)KEHb METEOpiB B ACTPOHOMIUHIN
oOcepBaTopii KuiBcbkoro HamioHaisHOro yHiBepcuTeTy iMeHi Tapaca llleBuenka Oys0 3apeecTpoBaHO psif
METEOPIB, SIK1 33 CBOEIO MOBEIIHKOIO CYTTEBO BIIPI3HAIOTHCS BiJ 3araiy. Taki MeTeopu MaroTh aHOMAJIIi sIK B
doToMeTpUYHHX, TaK 1 B KIHEMAaTHUYHUX XapaKTepUCTUKax. YacTHHA 3 HUX JIEMOHCTPYE aHOMAJIbHI MPOSIBU
Oe3rocepelHhO0 B TENEBI3IMHOMY 300pakeHHI, SKe MOKe OyTH SKICHO TpoaHajizoBaHe BizyasibHO. lle
METeOpu 3 aHOMalisiMH (K TPaBWIIO JENpecisiMM YM cCHajaxamMH) B KpuUBIH OJMCKy; MeTeopH 3
KOPOTKOMNEPIOANYHUM CHHYCOIAAILHUM PO3MOJUIOM CBITIHHSI Y XBOCTI — MEPETTINBI METEOpU; METEOpH 3
TUQY3HOIO CTPYKTYpPOIO Ha IOYATKy TpaekTopii Ta iH. SIK mpaBWJIO, Taki aHOMAlbHI MPOSIBM OUIBII
XapaKTepH1 AJs MBUJKICHUX MeTeopiB 3 nmoTokiB JleoHin um Ilepcein. [nma yactuna meteopiB Moxe OyTu
BiJIHECEHA JI0 aHOMAJIbHUX Micis iX 6a3ucHOi 0OpOOKHM Ta 00UMCICHHS KIHEMATHYHUX ITapaMeTpiB MEeTeopa B
aTtMocdepi 3emIi Ta eneMeHTIB Horo remioneHTpuyHoi opOiTu. Cepell aHOMaJIbHUX MPOSIBIB B KIHEMAaTHYHUX
XapaKTepUCTHKaX METeopa B MEPIIy Yepry Clij] BiA3HAYUTH METEOPH 3 TiepOOoIiYHUMHU OpOiTaMu; METEOpU

82


mailto:KazL@ukr.net
mailto:kpm@.univ.kiev.ua

3 aHOMAJIbHO BEJIIMKMMHU BHCOTAMH TIOSIBH, SIKY HE OMHUCYIOTHCS KJIACHYHOK (DiI3UYHOIO TEOPIEI0 METeopa;
METEOpH 3 aHOMAJILHUM CITIBBITHOIIICHHSIM BHCOTH TOSIBU Ta 3HUKHEHHS (METEOPH, 110 JIETATh Bropy) Ta iH.

TeneBi3iliHI CUCTEMHU THUITYy CYNEpP-130KOH, SIKI BAKOPHCTOBYBAIMCS aBTOPAMU JUIS CIIOCTEPEKEHb, MAIOTh
JMIIe OMHY TepeBary Imepel IHIIMMU — HAJA3BUYAalfHO BEJMKY YyTIUBICTh. OCKIJIBKM Taka YyTJIUBICTH
3a0e3MeuyeThCsl TOTY)KHHM EJICKTPOHHUM IMiJCHIIIOBAYEeM SICKPaBOCTi, TENEBi3iiHA CHCTEMa Mae psij
CEpHO3HUX TCOMETPUYHUX AUCTOPCIH; CYTTEBO DPi3HY YYTIHMBICTH IO MOMIO 30pY, fKa € TUHAMIYHOIO i
3MIHIOETHCSI B 3QJIKHOCTI BiJ] HAJIAIITYBaHb arnapaTrypy; CUCTEMa € HENHIHHOI y BIATYKY Ha ONTHYHHHA
CHTHAJI; CHCTEMA € 1HEepLiHHOI0 B HAKONMYCHHI Ta 3YNTYBAaHHI CUTHATY — MUTTEBUH ONTUYHUHN cUTHAI Oyze
NPOSIBIATUCS B KUTBKOX KaJpax, a0 B KIJIBKOX JECATKaX KaJpiB — B 3aJIEKHOCTI BiJl SICKPABOCTI 00’€KTa.
OueBuHO, MO yC1 IIi HEJOJIKH ONTHYHOI CIIOCTEPEKHOI CHCTEMH CTAaBWJIM IIiJ CYMHIB PEAJBHICTh YCIX
nepepaxoBaHUX BUILE aHOMAJIbHHUX MPOSABIB AK (PI3MUYHMX XapaKTEPUCTHK METEOpa, TOMY K MPAaBHIIO HE
nyOJIiKYBaJIUCH.

HenasHi myOuikarii 3apyOi>KHUX aBTOpPIB, MPUCBAUYEHI CIIOCTEPEIKCHHIM METEOPIB 3 MEHII YyTJIMBUMHU 1
MEHII CKJIaJHUMH BiJI€0-CUCTEMaMH JAEMOHCTPYIOTh Psii aHOMAJIbHUX MPOSBIB y aKTUBHOCTI METEOpa, fKi
CBOrO 4acy OynH 3apeecTpoBaHi TEJIEBI3IMHUMH CHCTEMaMH THUITY CYIEp-i30KOH. SICKpaBO BHpakeH1
rinepOoiyHi METeopH, 10 MOXYTh OYTH YaCTHHKAMH MDK30PSHOTO MOXOJUKEHHS OYyJM 3apeecTpoBaHi sK
ontuynumu [3], Tak i pamionokariinumu Metomamu [11, 1]. Immmii mikaBux (eHOMEH — KiacTepHa
CTPYKTypa JESKHX METEOPHUX IMOTOKIB, sIKA CBIYUTH IPO 30BCIM HEJIaBHI BUKUIM YaCTUHOK 3 KOMETHHX
saep [13]. Mereopu 3 Bucotamu mosieu Buiie 130 KM Takok MyOJiKyBaluch HeoaHopasoBo [2, 4, 5]. V
JeSIKUX BHITAJKaX TMapajienbHuX ¢GororpadiyHuX Ta TENEBI3IMHUX CIIOCTEPEe)KEHb SICKPaBHX METEOpPiB
(6omiaiB) mexnapyBanuck BucotH Outs 200 km [7, 9]. [ludysna cTpykTypa MeTeopa Ha HaBEIMKHUX BUCOTAX
HE MOKe OyTH MOsSICHEHA KIIACUYHOIO TEOpi€r0 (Pi3UKH METEOpPiB, TOMY aBTOpaMu Oyjia 3alpolioHOBaHA HOBA
Mozenb pamiamii [6, 8]. Jleski aBTOpH CTBEPKYIOTh MPO PEATBHICTh MOMEPEYHUX KETIB TOBKHHOKIO B
JICKiIbKa KIJTOMETpiB, BHIHHMX Ha BiJeokaapax 3 jaeskuMu Meteopamu [6, 8, 12]. Ha Bigeokaapax 3
HAJIBUCOKOIO YacOBOKO PO3JILIILHOIO 3[IaTHICTIO OYJIO 3apEECTPOBAHO 300paKCHHS ICKPABOTO METEopa, Jie, Ha
JYMKY aBTOPIB, BUJHO BUITPOMIiHIOBaHHS Oe3mocepeHbo 3 yaapHoi xBuii [10].

VYei mi myOmikamii CIOHYKalTh 10 MEperiisiay aHOMalIbHOCTEH Yy METeOpax, OTPUMaHUX KaMepamu
TUITy CyNEep-130K0H, Ta J0 iX SIKICHOTO aHami3y.
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3acrocyBanns Meroay MonTe-KapJio 1/1s1 yTouHeHHsI IIBUAKOCTI MeTeopa 3 TeseBi3iiiHuX
crocrepeskeHb

I1.M. Ko3zak

Actponomiuna oocepBaTopist KuiBcbkoro HamioHanmsHOTO yHiBepcuTeTy iMeHi Tapaca LlleBuenka, Byi.
O6cepBatopHa, 3, Kuis, 04053 I'CII, Ykpaina.

kpm@.univ.kiev.ua

Meton Monre-Kapiio, abo Merox TeHepalii BUNAJAKOBUX YHCET Y BIAMOBIIHOCTI 10 BXIJHHUX
CTaTUCTUYHUX PO3IMOALIIB OYyJI0 BIEpIe 3aCTOCOBAHO ISl 00poOKu MeTeopiB B [1], Ta KOPOTKO OmHCaHO B
po6orti [2]. CyTpb MeTOQy MOJSTae B TOMY, IO T'€HEPYIOYHM BXiJHI JaHI — PO3MOJUIA EKBAaTOPialbHUX
KOOpJMHAT pajliaHTy MeTeopa — MU OTPUMYEMO 3MOTY OOYMCIMTU CepeiHi 3HAYeHHs Ta JAUcHepcii ycix
KIHEeMAaTUYHUX NapaMmeTpiB meTteopa. [Ipu 1[bOMy BHHUKAa€e TEOPETHMYHA MOKJIMBICTH YTOYHUTH HaMOLIbII
BOXJIMBUI MapaMeTp — IeOLEHTPUUYHY IIBUAKICTH METeOpa — SIKUM HalCuibHILE BIUIMBA€ HA TOYHICTbH
OOYMCIIEHHSI €JIEMEHTIB TeNIIOIEHTPUYHOI opOiTH MeTeopa. B kimacMuHOMY MiXo0/l BEKTOp ILIBUIKOCTI
pO3paxoByBaBCs B JIBa €TalM: OOYMCIIEHHS HampsMy BEKTOpa (aHTHUpaliaHTa MeTeopa) SK BEKTOPHHM
NO0OYyTOK BEKTOPIB IOJIOCIB BEIUKHUX KPYIiB METEOPHOI TPAEKTOpPii OOUMCIEHMX 3 ABOX MYyHKTIB. [lami
pO3paxoByBaBCs MOAYJIb IIBUJKOCTI METEOpPA OKPEMO 3a KOKHUM ITYHKTOM, 3 SIKUX BHOUpPABCS OAMH (3 THX
YM IHIIKUX MIPKYBaHb) sIK KIHIIEBUH MOAYJb IIBUJKOCTI MeTeopa. B 7aHOMy MeTO/11 IPOTIOHYETHCS OTPUMATH
pO3MOAIT MOJYNS IIBUAKOCTI METeopa fK IMepepi3 JBOX CTATUCTUYHUX PO3MOALUIIB, IO BIJANOBIJAIOThH
MOJIYJISIM IIBUAKOCTEH, OTPUMAHUX 3 PI3HUX MYHKTIB. BBaXkaeThcs, 110 TaKUi MiAXIT MA€ CYTTEBO MiIHATH
TOYHICTh OOYMCIIEHHS IIBUJIKOCTI METEOPA Ta YCYHYTH OY/b-sIKi Cy0’ €KTUBHI HETOYHOCTI.

1. Kozak [1.M. ®oTtomeTpis 1 KiHEMaTHKa METEOPiB 3a TeleBi3iiiHMMU criocTepexeHHsamu // Kana. auc. k.
¢.-m. H., ['omoBHa acTpoHomiuHa obcepBaropist AH Ykpainu, 2006.

2. Kozak P. “Falling Star”: Software for Processing of Double-Station TV Meteor Observations. — Earth,
Moon, and Planets, Vol. 102, N 1-4, 2008, pp. 277-283
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Cnextp Mereopa 2-3 cepnnsi 2011 poky

A. M. Mosroga !, I. Bopogiuka 2, K.1.Uypromos °

! KuiBchkuii HanioHanpHUI yHiBepcuTeT iMeHi Tapaca I1leBuenka
2 AcTpoHOMi4Ha 0GcepBaTOpist ACTPOHOMIUHOTO iHCTHTYTY AKazneMii Hayk Yeckkoi Pecry6mikn
3 ActpoHoMiuHa oGcepBaTopist KuiBchbkoro HamionansHOTO yHiBepcuTeTy iMeHi Tapaca Illepuenka

alenamozgova@mail.ru

[IpencraBneni pe3ynpTatn 0OPOOKHU CIIEKTpa MeTeopa, OTpUMaHoro y Hiu 3 2 Ha 3 cepnHs 2011 poky.
CrnoctepexeHHs] TPOBOAMIIUCS Ha CIOCTEPEXKYBaJbHIM cTaHIii B MicTeuky OHIKeHoB ACTPOHOMIYHOI
oOcepBaTopii AcTpoHOMIYHOTO iHCTUTYTY AKanemii Hayk Yecbkoi PecmyOniku. Koopaunatu micus, Haj
SKAM CIIOCTEpIraBcs MeETeop: Mi=15°,76993, ¢u=49°,38140 (mouatox sBHImA), An—15°,61661,
0m=49°,13797 (xineup siBumia). Bucora mosBu h=115,712 kwm, kinnesa Bucora h=80,628 km. Cepems
HIBUKICTB MONBOTY — 48 KkM/c. MeTteop HanexaB a0 notoky [lepcein.

Criexktp oTrpuMaHo 3a jomomoror kamepu Tessar (1:4,5; =360 mm), ocuamienoi audpakiiiiHow0
rparkoro 600 mTp./mMm. ITowaTok excrmosuiii — 20:10:06 UT 2011-08-02, xinenp excriosumii — 2:00:26 UT
2011-08-03. 300pakeHHs OTpUMaHe Ha IUIACTULI po3MipoM 24718 cM 3 BHUKOPHUCTaHHAM EMYIbCIi
FOMAPAN 200. 3adikcoBano mnepmuii Ta Apyruil coekTpaibHi mopsaku. [1oOymoBaHO cHeKTpalibHY
XapaKTepUCTHKY (poTOoMaTepiaty.

O6pobky nudpoBoro ¢GoTO3HIMKY 3A1MCHEHO Ha OCHOBI ajlrOpPUTMYy 1 MPOrPAMHOTO 3a0e3NeyYeHHS,
PO3pOOICHOTO CIeIialIbHO Ui JOCHIPKEHb (oTorpadiyHUX CIIEKTPIB METEOpiB TOJIOBHUM HAayKOBHM
CHiBpOOITHUKOM BIiJUTy MiXIUlaHeTHOI MmaTepii AcTpoHOMi4HOi oOcepBaropii Axazemii Hayk Yechkoi
Pecny6uixu goktopom Ipmi Boposiukoro.

[TpoBeneHo netanbHy ieHTU(IKALIIO CIEKTPaIbHUX JiHIM B CHeKTpi mereopa. Jlo po3risny B3sTO
HaWACKPABINTy YAaCTUHY MEPIIOTO CHEKTPAIHHOTO TMOPSAKY — IMiJl Yac CHajaxy, Mo BiAOYBCS Ha BUCOTI
h=83,5-84,5 kM. IloOymoBano Tabmuio, Mo Mictuth 107 CHEKTpadbHHUX JiHIH, iIeHTH(IKOBAHHX Ha
cnekrporpami. J[is KoxHOi JiHII BU3HAUYE€HO IHTEHCUBHICTh Y BIJIHOCHMX OJUHMIISIX Ta 3 ypaxyBaHHSIM
CHEeKTpaJIbHOI YyTJIMBOCTI (poToMaTepiany. [l HalssckpaBiuX JiHii M0OYJOBaHO KPUBI OJIHCKY.

Photometrical and dynamical investigation of comet C/2013A1 (Siding Spring), observed at 4.16 AU
heliocentric distance.

Oleksandra Ivanoval®, Alex Golovin!, Julia Andrienko?, Volodymyr Reshetnyk2, Serhii Kolisnyk'-2, Serhii
Borysenko!

1 Main Astronomical Observatory of NAS of Ukraine, Akademika Zabolotnoho 27, Kyiv, 03680, Ukraine

* Corresponding Author. E-mail address: sandra@mao.kiev.ua

?Taras Shevchenko National University of Kyiv

We present an analysis of the photometric data of comet C/2013 Al (Siding Spring) observed at
heliocentric distance of 4.16 AU and present the dynamic modeling of the comet, with probable collision the
comet with Mars. The comet C/2013 Al (Siding Spring) shows one significant activity, despite of its quite
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large heliocentric distance. The analysis of morphology for cometary comas was made using of radial
profiles of intensity. The color indexes, refractive gradient and dust productivity are measured.

We use numerical research for investigation of evolution for cometary orbit before and after approaching
to Mars. It was obtained that, after approaching to Mars, comet C/2013 A1l (Siding Spring) obviously will
increase the orbital eccentricity, and formally will have a hyperbolic orbit. The minimal distance of
approaching to Mars will be about 135000-140000 km.

Cuainn Ha HeOl: KIacuikalisi Ta HeOUiKyBaHi pe3yJbTATH PEryJsipHUX CIIOCTEPEKEHb

Uypromos K.I., Ctexnos O.®., Binbmauenko A.Il., CrekioB €.A.
vida@mao.kiev.ua

B actponomiii CPCP nyxe Benuky yBary NOpuUIUBUIA chykO0i OomifiB Ta mpobiemi OomigHOT
HeOesneku. Tak, Bomogumup IlnaronoBuu lleceBuu OyB omHuMM i3 opranizaTtopiB Bcecoro3Hoi cimyxOu
6ominiB. BeeBonon BomomumupoBuu ®enuuchkuii B 1973 pomi o4onuB poOOTH MO CTBOPEHHIO CTaHIIIH
ciyx0u 6ominie CPCP. 3 #ioro ininiatuBu nmoi0Hi crioctepeskenHs Benuch 1 B Comani, Ediomii, B kpaiHax
natuHCcbkoi Amepuku. Irop CraniciiaBoBud AcTamoBHdY Ta HOTO TOCTIJIOBHUKH AKTHBHO ITPOBOJIUITA
Bi3yanbHi 1 ¢ororpadiydi crmoctepexeHHs OomiiB Ta MeTeopiB. bynu ckiazeHi KaTalord pajliaHTiB
METCOPHHUX IMOTOKIB, a MO JIpeiy METCOPHUX CIIJIB JOCIIHKyBalach MUPKYISIS BEpXHLOI arMocdepu
3emui.

[Ticns ppamartuynoro sBuma YensbiHChKOTO OOy OAHOMY 3 aBTOPIB BAAIOCS OTPUMATH YOTHPHU
3HIMKHU TPbOX ()parMeHTiB KOMETHOTO S/pa, sIKi Maiike ogHouacHo «Bnanm» Ha KuiB 29 Gepesns 2013 poky.
[Ticns mporo Ham aBTOPCHKUH KOJEKTHUB OTpuMaB Ime ToHan S5S00 pi3HHX «CIiIiB Ha HEO1», sKi MH
NPOMOHYEMO Kiacu(iKyBaTH TOIMEpeIHbO Ha Taki yotupu Tunu: AM - aepomereoponoriuni, AT -
aepotexHiuHi, AK - aepokocmiuni, IHIII - moxu mio He knacudikoBaHi.

JletanpHe BHBYEHHS BCi€l Hamoi (OTOTEKU 03BOJIAE€ 3pOOMTH Taki BUCHOBKH. [Ipomonyetbcs: 1)
BUIUTUTH HOBY METOJMKY CIOCTEPEKEHb CYTIHKOBHX OONiJIB 1 METeOpiB; 2) 3alporOHYBaTH HOBUH Kilac
ACTPOHOMIYHUX 00’€KTIB - KOMETH epArpeu3epH: Ti, IO APANAOTH 3eMIIIO; 3) HOBHM KpUTEpid Ta METOJ
pPO3pI3HEHHS KOCMIYHUX CHiliB Ha HeO1; 4) CTBOPUTM HOBUN THUN (BUA, KJIac ..) Majux 0a30BHUX
O6cepBatopiii aepoKOCMiYHOTO MOHITOPHHTY (AKM).

Sk BBaXarOTh aBTOPH, aCTPOHOMIYHI JOCIIJ)KEHHS B KOXHIM acTpoHOMIuHIN oOcepBaTopii MOBUHHI
CIIUpPATUCS Ha JIeTalbHI JOCHIDKEHHS B3a€MOIl HAIIOi MJIaHETH 3 KOCMIYHUM OTOYEHHSM. A 1€ 1 €
AePOKOCMIYHHI MOHITOPUHT, OCOOJIMBO - U1 HEOE3MEeUHUX OO THUX SBHUIIL.

3a J0CUTHh KOPOTKHH Mepiof HaIIMX CIOCTEpPEekKeHb Oyio 3aiKCOBaHO MaJiHHSA HE MEHIIE CEeMHU
(bparMeHTIB s7ep KOMET, HE MEHIIIE I’ ITH JI0BOJII KPYITHHUX 1 IECATKH MaJuX (parMeHTiB Mereopoini. Tomy
CTa€ 3pO3YyMIUIMM, [0 HEOOXITHO MPOJOBKUTH IIHPOKY KaMIIAHIIO IO CTBOPEHHIO Maaux 6azoeux
oocepsamopiit aepokocmiunozo monimopunzy (AKM), ocHaIlIEHUX MPOCTOI0 MIUPOKOKYTHOIO ONTHUKOIO Ta
ManorabapuTHOIO KaMepor s peecTpallii [uX SBUI. 3a MOMepeAHIMH OIlIHKaMHU BapTICTh TaKoi
amaparypu Oyze ckianatu Big $400US.

Jlns mpoBeieHHS! KOMIUIEKCHUX CIIOCTEPEKEeHb MO0 MATPYIIOBaHHS SICKPaBHX CYTIHKOBUX OOJIiiB
TaKUM MPOCTUMH arlapaTHUMU KOMITJIEKCAMU MOKYTh OyTH OCHAIIEeH] SIK ITpodecioHanbHi 00cepBaTopii, Tak
1 6a306i yHIBEPCUTETCHKI, IIKIJIbHI Ta AMAaTOPCHKi CIIOCTEPEIKHI IMYHKTH.

AKTYyaJbHICTh TaKO1 cIIy>KOM 00JIi1IB 0COOJIMBO BUPOCTAE Ta CTAE HKUTTEBO-BAXIIUBOIO MICHSI MAIIHHS
Tak 3BaHoro Yensbincekoro 6omina 15.02.2013 ockinbku Tofai Oymno momkomkeHo nmoHaa 1000 OyauHKiB i
nonas 400 mroaeit Oymo TpaBMOBAHO 1 JOCTABJICHO Y JIIKApHI.

AKTHBHIicTH aBiaunii npu najainxi 6oinis y 2014 p.

Uypromos K.I., Crexnos O.®., Binbmauenko A.IL., Crexno €.A.
vida@mao.kiev.ua

86



BaxnuBuMm acnektoM mpoOnemu  OoiigHOI HEOE3MeKH € MOMJIMBHE BIATYK aBiallii, cHCTEM
NPOTHUIOBITPAHOI OOOPOHM Ta CHyXk0 pPagioIOKALIHHOTO KOHTPOJIO aepoIopTiB Ha Pi3HOMAaHITHI
AepPOKOCMIYHI sIBUIIA B aTMOCdepi 3emi.

B mepiox 3 xoBtHa 2013 mo TpaBens 2014 pp. HaM Basiocs Ha OCHOBI Bi3yJbHO-(OTOTpadiuHUX
CIIOCTEpEKEHb 3a(iKCyBaTH MOHA IT’ATh BUIAIKIB aKTHBHUX il KUIBKOX JIITAKiB HABKOJIO CJIIJIIB SICKPaBUX
OominiB. Y TphOX BUMAJIKaxX BIHCHKOBI JITaKH KPYKJISUIM HABKOJO CHiNiB, 3MIHIOIOYM BHCOTY 1 HAIPsIMOK
pYXy, OJIMH pa3 - JIiTaK MPOMIIOB Kpi3 CJiJ, 1€ OJHH pa3 MacaXMPChKUH JIITaK 3aXOJWB Ha IOCAJIKY B
aeponiopti «KuiB» y TOU 4ac, KOIM HaJ UM MICIIeM HaMu OYJIM 3apeecTpOBaHO CIiAM Bix mamiHHs 3-4
JIOCUTH SICKpaBUX OOJIIJIIB; a I1I€ OJIUH pa3 BAAJIOCS 3adiKCyBaTH KPYXIJISIHHS BIHCHKOBHUX JIITaKIiB ITiJl 30HOKO
MaJiHHS TOCUTh SICKPABOTo 00J1i/1a T0OJIN3y aepornopTy «bopuciiby.

Taka «akTHUBHICTBY» aBiawii moOIM3y CIiAIB BiJ MaaiHHI ICKpaBUX OOJiAiB HAITOBXHYJA HAC HA TYMKY
PO MOXJIMBICTh BHUKOPUCTAHHS HEBEIHMKHX CIOPTHBHUX JIITAKiB JUISI CBOEPITHOTO «IIPOCBIYYBaHHS
ACPOKOCMIYHHUX CIIIJIiB 32 TOTIOMOTOI0 YCTaHOBJIEHOI HAa HUX YK€ MPOCTOI CIIEKTPaIbHOI, (POTOMETPUYHOI 1
NOJISIPUMETPUYHOT anaparypu. Lle 103BonuTh oTprMaTé (Bi3WdHI MapaMeTpy YaCTHHOK, K1 3HAXOIATHCS Y
4acTo JOCUThH MOTY)XKHHX BHIMMHUX CIiaX MicTsS TaJiHHS SICKPaBUX METeOopoimHux Tl s mporo ciin
PO3pOOUTH JTOCUTH MPOCTI MOOLIBHI MPUJIAIX 1 BCTAHOBUTH iX Ha JITaKax pi3HUX aepokiryOiB. HasBHICTH
TaKkoi MOOLTPHOI «aCTPOHOMIYHOI aBiamii» Moxe OyTH HOBHM i JOCHTH L[IKABUM HANPSIMKOM JUIS Cy4acHOT
aCTPOHOMII.
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The atmospheric and climatic effects from volcanic activity and possible consequences of regional
scale

S.G. Boychenko?., V.M. Voloshchuk?

LInstitute of Geophysics by S.1. Subbotin name, Kyiv, Ukraine,

2Ukrainian Hydrometeorological Research Institute, Kyiv, Ukraine
uaclimate@gmail.com

The eruptions of volcanoes, which have of an explosive nature, can influence a climate of a planet
(stratovolcanoes). The eruptions are accompanied by direct emissions in a stratosphere aerosol and different
gas connections which some years can be in it and result in decrease of ground temperature on some degrees
(through increasing planetary albedo). The sulfate stratospheric aerosol formed in situ as a result of gas-
phase reactions can be in an atmosphere till 5-15 years. The increase of the contents of a sulfate aerosol in a
stratosphere can result in the long periods of a cooling in ground a layer, and can to have the important
climatic importance.

The analysis of variations of volcanic activity and variations of global temperature during last 100-150
years has shown that there is a certain correlation connection between growing activity of explosive volcanic
activity and decrease of global temperature. Probably, rhythms of volcanic activity also are responsible for
formations in a century course of the quasiperiodic fluctuations of global ground temperature with the period
of ~60 years.

Difficultly while to tell, whether there is a direct cause connection between changes of a climate, a
dynamic condition of terrestrial climatic system and an intensification inside terrestrial processes, including,
and volcanic activity or we deal with indication connection - parallel excitation of tectonic (volcanic)
activity and climatic changes under action of processes occurring in the Galaxy, on the Sun or Solar system.

The eruptions of volcanoes in troposphere results basically in atmospheric effects, namely:

1) Change of optical characteristics of an atmosphere;

2) Change of weather conditions:

e increase of overcast due to condensation of vapor water on of condensation nucleus of a volcanic
origin;

e an intensification of processes of formation of an atmospheric precipitation in moderate breadths
because of increase of amount of condensation nucleus and ice nucleus a volcanic origin;

e “acid” and “black” rains as a result of gas-aerosol pollution of troposphere by products of volcanic
eruptions.

3) Negative influence of specific properties gas-aerosol on air vehicles.

The eruptions of the Icelandic volcano (2010), Etna volcano (2001-2003) and Reventador volcano
(2002) can serve as examples. The gas-aerosol products of volcanoes eruption which have arrived in
troposphere should leave it rather quickly (on the average for some weeks). However, in this case aerosol
products of eruption were brought in tropopause (on heights from 8-15 km), - an atmospheric layer with
extremely low level of turbulence and consequently they could achieve a terrestrial surface only in some
months.

These eruptions volcanoes for territory of Ukraine, nevertheless has indirect influence on natural
ecosystem and on some spheres of agriculture, and also for health of people.

Thus, volcanic eruptions have important a role in formation, as climatic conditions on a planet at
carrying out of products of eruption in a stratosphere (changing planetary albedo and resulting to degradation
stratospheric ozone), and formation various atmospheric effects, at carrying out of products of eruption only
within of troposphere (black and acid rains, etc.).

However climatic value, the truth a little in a smaller measure is necessary to note, that, also can have,
eruptions of volcanoes in troposphere, changing its optical characteristics.
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Aerosol seasonal variations over urban/industrial regions in Ukraine

G. Milinevsky, V. Danylevsky!, V. Bovchaliuk'?, A. Bovchaliuk®, Ph. Goloub? O. Dubovik?, V.
Kabashnikov?*, A. Chaikovsky*, N. Miatselskaya*, M. Mishchenko®, and M. Sosonkin®

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
?Laboratoire d’Optique Atmosphérique, Université de Lille 1, Villeneuve d’Ascq, France
3Main Astronomical Observatory, National Academy of Sciences of Ukraine, Kyiv, Ukraine
“Institute of Physics, Laboratory of Scattering Media, Minsk, Belarus
*NASA Goddard Institute for Space Studies, New York, USA
genmilinevsky@gmail.com

We present an investigation of aerosol seasonal variations in several urban/industrial regions in
Ukraine. Our analysis of seasonal variations of optical and physical aerosol parameters is based on the sun-
photometer 2008-2013 data from two urban ground-based AERONET sites in Ukraine (Kyiv, Lugansk) as
well as on satellite POLDER instrument data for urban/industrial areas in Ukraine. We also analysed the data
from one AERONET site in Belarus (Minsk) in order to compare with the Ukrainian sites. Aerosol amount
and optical depth (AOD) values in the atmosphere columns over the large urbanized areas like Kyiv and
Minsk have maximum in the spring (April-May) and late summer (August), whereas minimum values are
observed in late autumn. The results show that fine-mode particles are most frequently detected during the
spring and late summer seasons.

The analysis of the seasonal AOD variations over the urban industrial areas in the eastern and central
parts of Ukraine according to both ground-based and POLDER data exhibits the similar traits. The seasonal
variation similarity in the regions denotes the resemblance in basic aerosol sources which are closely related
to properties of aerosol particles. The behavior of basic aerosol parameters in the western part of Ukraine is
different from eastern and central regions and shows an earlier appearance of the spring and summer AOD
maxima. Spectral single-scattering albedo, complex refractive index and size distribution of aerosol particles
in the atmosphere column over Kyiv have different behavior for warm (April-October) and cold seasons.

The seasonal features of fine and coarse aerosol particles behavior over Kyiv site were analysed. A
prevailing influence of the fine-mode particles on the optical properties of the aerosol layer over the region
has been established. The back-trajectories and cluster analysis techniques were applied to study the seasonal
back-trajectories and prevailed directions of the arrived air mass for the Kyiv and Minsk sites.
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Longitudinal dependence of the total ozone annual cycle at the latitudes of the Kyiv region

O.M. Evtushevsky
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0_evtush@ukr.net

High-quality measurements of the total ozone content (TOC) in the atmosphere over Kyiv are made
with the Dobson spectrophotometer 040 since 2010. Previous TOC data in Ukraine were collected since
1973 using the filter ozonometers M-124. These long-term data demonstrate seasonal TOC changes over
Ukraine, which are typical for the northern midlatitudes: winter-spring maximum and autumn minimum.
However, time shifts of the annual TOC cycles relative to the climatological mean, as well as deviations in
the monotonic cycle shape were observed in individual years and decades. To explain a possible origin of
the TOC annual cycle anomalies at latitudes near Kyiv (50° N), we analyse the gridded satellite ozone data
based on the Merged Ozone Dataset (MOD) over the period 1979-2011.

Totally 36 longitudinal segments with the 10° longitude step along the latitude zone 50-55°N have
been considered. The results show that, similarly to the known longitudinal dependences of both the total
ozone itself and its decadal trends, the annual TOC cycles along the northern midlatitudes are also
longitudinally dependent. There are the regions with both steady and rapidly changed shape of the annual
TOC cycle. Regions of the anomalous annual cycles are observed near the climatological atmospheric
centers of action, cyclones and anticyclones, which act on the TOC change through the tropopause effect.
Generally, the higher (lower) regional TOC level is associated with the leading (lagging) development of the
annual TOC cycle. Particularly, a 2- to 3-month lead of the annual TOC cycle in the eastern Asia (120-130°
E, zonal TOC maximum under the Aleutian Cyclone influence) in comparison with that in eastern Atlantic
(0-10° W, zonal TOC minimum under the Azores Anticyclone influence) exists.

Although the annual TOC cycle observed at Kyiv is in average close to zonal mean climatology,
interannual variability due to zonal displacements of the air masses caused by the quasi-stationary,
planetary-scale wave dynamics could be significant. Revealed coupling between regionality and seasonality
of the TOC change at the Kyiv latitudes may be involved in the regional climate variability and deserves
further studies with higher temporal and spatial resolution.
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Judysiiini npouecu B Marnirocgepi 3emui

L.V. Kozak!, I.B.anal, A.T.Y. Lui®

Taras Shevchenko National University of Kyiv, Astronomy and Space Physics Department
2Johns Hopkins University Applied Physics Laboratory, Laurel MD, USA

B pamkax poOOTH IpPOBENEHO OMHUC, aHAJi3 Ta ampoOaIlifo METOMIB 1 MAXOMIB €KCIIEPUMEHTAIBHOTO
nociikeHHs: Audy3iiiHuX npoueciB B MarHiTochepi 3emii Ta 1ia3Mi COHAYHOTO BITPY 13 BUKOPHCTAHHIM
BuMipiB cymyTHHKa “Tanro” (mpoekt “Kmactep-2” i3 wactoTtoro onuryBanus 22.5 I'u) 3a 2007 — 2010 pp.
Criz BIIMITHTH, 110 aHATI3 JaHUX BUCOKOT'O YACOBOTO PO3AUICHHS IO IJIa3Mi J03BOJIMB BUIUIUTH TPUKIAINA
HENIHIAHUX QIIYKTYaIlii, i BU3HAYUTH OJHOPITHICTD YM HEOJHOPIIHICTD JU(PY31HHUX MPOLIECIB.

[Ipu amanizi nudy3iiHUX MporeciB OyJ0 BUKOPHUCTAHO JBa HE3aJSKHI MIAXOIW: aHATI3 BHCOTH
MakCUMyMYy (YHKIIIi T'yCTUHH HMOBipHOCTEH (PIyKTyariif MarHiTHOTO MOJIS Ta aHAJI3 CTPYKTYPHUX (DYHKITIH
BUCOKHX TIOPSIJIKIB.

BusnaveHi i3 aHalli3y CynyTHHKOBHX BUMIpIB MapaMeTpH MEPEMIXHOCTI 1 TeOMeTpii AUCUTIAaTUBHUX
CTPYKTYp BIAJOCS TOB’sI3aTH 13 3HAUEHHSM Yy3arajlbHEHOro koedilieHTy audysii Anas pi3HUX YaCOBHX
MacmTaoiB.

BusiBieno, mo y Marsitomiapi 1 B 00J1acTi MarHiTonay3u xapakTep nepeHocy Mae cynepaudy3iiHuii
xapaktep (aHomanpHa audy3isf), MmO 0O0OB’SI3KOBO MOTPIOHO BPaxOBYBAaTH INpPH NOOYHOBI KUIBKICHUX
MoJielIei MepeHocy, a Ui MIa3MU COHSYHOTO BITPY, MPHU BIJACYTHOCTI PI3KMX CTPUOKIB MapaMeTpiB, Mae
MicIie KiIacHuHui audy3iiHmiA mporiec.

The work is done in the frame of complex program of NAS of Ukraine on space researches for 2012-
1016, within the framework of the educational program No0.2201250 «Education, Training of students, PhD
students, scientific and pedagogical staff abroad» launched by the Ministry of Education and Science of
Ukraine and under a partial support of the grant No. F 53.2/039.
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Aerosols investigations in the atmosphere over Kyiv by means of the AERONET sun photometer and
the impact of forest fires in the summer of 2010
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The study of the dynamics of aerosol particles, revealing their sources in the atmosphere is one of the
urgent problems of modern meteorology, climatology, atmospheric physics, and ecology. Monitoring of the
air pollution by aerosols contributes to minimize its negative impact on the climate influence and health of
the population. This work comprises latest technologies and approaches, as remote ground-based and
satellite measurements of the optical properties of aerosol particles, atmospheric dynamics research and
modeling of transport of particles.

The air quality in-situ control in Ukraine has been provided by numerous field stations, located in 53
cities. The dynamics of aerosol layer properties over large cities (Kiev, Lugansk, Sevastopol) is the subject
of the remote sensing investigation made by the sun photometers network AERONET/PHOTONS, dealing
with the air pollution by columnar aerosol optical properties particularly aerosol optical depth (AOD).

It was stated that during warm periods a large concentration of aerosol was observed due to natural
sources, e.g. forest fires in Ukraine and the European Russia. Especially in summer 2010, when the high-
altitude anticyclone and a ridge above the European part of Russia and Ural caused the hottest weather in the
East Europe region for the period that promoted origin of vast and intensive forest fires in Central and
Western Russia.

Thereby, the ways of aerosols arrival to the atmosphere over Kyiv from the fires centers during some
days of August 2010 and effect on the aerosol optical properties were studied. The fires localization and
intensity were detected from MODIS instruments on board of Terra and Aqua satellites measurements. As
the main approach during this research, two basic methods of synoptic analysis and back-trajectories were
used.

Thus, in August 15, an aerosol optical depth over Kyiv at a wavelength of 440 nm reached a value of
1.5, which was associated with the receipt of aerosols from these fires. Thus, the value of aerosol optical
depth that date was triples more in comparison to usual distribution.
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Quasi-stationary minimum in the spring Antarctic ozone distribution: cessation of its eastward shift
due to recovery in the ozone layer
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A clear zonal asymmetry exists in the spring Antarctic ozone distribution. The asymmetry is
predominantly caused by a wave with zonal number 1 with a minimum, which is typically located in the
Atlantic longitudinal sector and a maximum in the opposite Australian one. Significant interannual
variations are typical both for the quasi-stationary maximum and minimum positions, but main interest is
caused by possible existence of their long-term tendencies. Previous studies in the mid- and late 2000s have
exhibited stability in the position of the maximum and eastward shift of the 0zone minimum observed from
1979 (beginning of the regular satellite measurements of total ozone content). In this work, analysis of new
data including the years till 2013 is proposed.

In order to characterize the Antarctic distribution, satellite data of Total Ozone Mapping Spectrometer
(TOMS) / Nimbus 7, TOMS / Earth Probe and Ozone Monitoring Instrument / Aura have been processed.
Latitudinal range of 50°S till 80°S with step in 5° has been considered. Maximal asymmetry in the Antarctic
ozone distribution is observed during Antarctic spring therefore September, October and November data for
time interval of 1979 to 2013 have been analysed. September—November means are considered to exclude
influence of travelling planetary waves with periods equalled to one-two weeks. Positions of the quasi-
stationary maximum and minimum are obtained from the averaged distribution.

The eastward shift was usually evaluated by linear least-squares method. To study possible changes in
the tendency for the ozone minimum and maximum positions, both two-line piecewise and polynomial
fittings have been used. The methods have exhibited a cessation in the minimum's longitudinal position
eastward shift in the mid-2000s. For example, the polynomial fitting indicates the cessation approximately
in 2002. There is shown that a correlation exists between longitude of the quasi-stationary 0zone minimum
and ozone mass deficit: larger deficit corresponds with more eastern position of the minimum although this
interrelation is less evident for the last years. So, the minimum'’s eastward shift observed earlier is associated
with systematic ozone depletion in the southern polar region during spring period in the 1980s and 1990s.
Respectively, cessation of the eastward shift seems to be connected with a present stabilization in the ozone
hole parameters and possible recovery of the ozone layer which is expected in the present century.

The tendency for the longitudinal position of the minimum is general in the considered latitude range
of 50-80°S. On the contrary, the quasi-stationary maximum does not demonstrate a similar tendency. A
steady shift was absent at the most latitudes during the 1980s and 1990s, and polynomial fitting does not
retrieve clear changes in the position of the maximum. Since the essential part of the quasi-stationary
distribution is formed by wave with zonal number 1, an analogous analysis was realized for the
corresponding Fourier harmonics. It has exhibited behaviour similar to one for the quasi-stationary
minimum.
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The new models of electromagnetic and hydromagnetic wave processes in the ionosphere: possible
applications to coupling phenomena in LAIM/MIAL system

Yu. Rapoport!, Yu. Selivanov?, V. lvchenko!, G. Milinevsky!, V. Grimalsky?, E. Tkachenko®
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We consider the coupling in the Lithosphere-Atmosphere-lonosphere-Magnetosphere (LAIM/MIAL)
system. We concentrate, first of all, on the waves in the atmosphere and ionosphere (in particular
Atmospheric Gravity Waves (AGW) and Planetary Electromagnetic Waves (PEMW)), but discuss also the
connection between these waves and MHD wave activity in the LAIM/MIAL system. We outline the model
of PEMW in the different (D, E and F) regions of the ionosphere and a qualitative model of AGW
waveguiding propagation in the F region. We discuss also the perspectives of the application of our newly
developed, for the metamaterial field concentrators, combined “Complex Geometrical Optics (CGO)-Full-
Wave Nonlinear Electromagnetic Modeling (FWNEM)” technique, to the Space physics wave problems.
This method can be applied in particular, to the problem of penetration of electromagnetic (MHD) waves
through the lonosphere-Magnetosphere (MI) interface and MHD oscillations in the MI resonator. This
approach can be developed and applied farther for treating the results of the Space experiments of the
“Resonance” type, where MI coupling may be critical, in particular under the conditions of active influence
on the “MI interface” by HAARP- like systems. We propose using the modeling AGW and their influence
on MI resonator, to determine the variations of Q-factor of this resonator and the characteristics of PC 1,2
pulsations, observed on the satellites and ground observatories. We also discuss a direct evidence of the
manifestation of Space Weather phenomena in the atmospheric electricity.

We emphasize a necessity and importance of new models for AGW- and Quasistatic-Electromagnetic-
Photochemistry channels of coupling in the LAIM/MIAL system for the Space weather processes and
seismoionospheric phenomena. Namely, we discuss a necessity of an inclusion of nonlinearity and non-
isothermicity into AGW model and the refuse from electrostatic approximation for the electro-
photochemistry model. We apply the model of nonlinear AGW, including the excitation in the lower
atmosphere, and penetration into the upper atmosphere, to the Ukrainian experiment on the influence of
sound generator on the ionosphere.

The new nonlinear analytical model of PEMW, valid (in local B- plane approximation) for arbitrary
altitudes in D, E and F ionospheric regions, as well as for intermediate altitudes between D and E and
between E and F regions, have been developed recently. We propose, for the first time for the PEMW, the
method of consistent utilizing “nonlinear Ohm’s law” and series expansion in relatively small non-
stationary part of magnetic field. The new numerical method for the simulations of the evolution of PEMW
have been developed. This is highly stable and efficient hybrid finite-difference-spectral-stable method,
based on splitting by physical factors. The preliminary results of the application of this method are
presented, first. Within the ionosphere F-layer, Z = 300 km, the pulse-like PEMW can preserve their shapes
during 104 s. Within the magnetosphere, Z = 600 km, PEMW could preserve their shapes during much
smaller times <103 s, because the Pedersen conductivity in the magnetosphere is much smaller than in the
ionosphere. We discuss the farther development of this method for the ionosphere with more realistic
inhomogeneity, then in the frame of local B- plane approximation. Preliminary modeling leads to a
hypothesis that the new type of the nonlinear vortex structures can exist in strongly dissipative
inhomogeneous nonlinear ionosphere, because effective “potential hole” is formed for such a type of
oscillations. This hypothesis is searched now.
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We discuss also an idea of application of electric-AGW model with inclusion of some aerosol
mechanisms to the modeling seismoionospheric phenomena and the perspectives for the modeling some
other disaster and weather phenomena, such a tsunami and cyclones.

The perspectives of the practical application of developed model are: using PEMW, along with AGW,
in the systems of monitoring of Space Weather and natural hazards, as a sensitive indicator of wave
coupling processes and influences on the ionosphere “from above” (magnetosphere, solar wind) and
“below” (lower atmosphere sources, such as cyclones etc.).
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PannanuoHHbIi pexxuM B YKpauHe U ero KoJjedanus

JI.C. Pri6uenko, C.B. CaBuyk

YKpauHCKuil THAPOMETEOPOJIOrndecKuil UHCTUTYT, np. Hayku, 37, r.Kues, Ykpanna
L-Rybchenko _8@yandex.ru

[IpuBeneHb! pe3yabTaThl aHAIM3a MHOTOJIETHUX CPEJHUX 3HAYEHUH COCTaBJISIOUINX PagHalliOHHOTO
pexuma B Ykpaune 3a 1961-2010 rr. McxonHbIME TaHHBIMH, B XOJI¢ BBIMIOJTHEHHUS PaOOTHI UCIIOJIb30BAHbI
JaHHBIC HAOIIOJCHHI 332 COCTABJISIONIMMH PaJHAIMOHHOTO PEKMMa HA TEPPUTOPUU YKPaWHBI 32 TIEPUOJ
1961-2010 rr.

[IpeacraBnensl: MecsiuHass MPOJOJLKUTEILHOCTh COJHEYHOTO CHUSHUS, CYMMBI MPSIMOM COJTHEUYHOM,
paccessHHOM M CyMMapHOM paJauanuu, paJualloHHBIN OanaHc M anb0efo MOACTUIIAIONICH MOBEPXHOCTH.
BrinmonHeHo  cpaBHeHHWE  MHOTOJETHUX  3HAYEHUM  paJUMallMOHHOTO  peXUMa B OTHOLICHUH
KJIMMATOJIOTUYECKON cTanaapTHOM HOpMBI 1961-1990 rr. B Teuenue ropa. IlpuBeneH XoI OTIEIbHBIX
COCTABJISIIOLIMX B TEUYCHHE TISATUICCATUIICTHETO TMepuofa HaONIOACHUN [IJI1 HEKOTOPBIX CTaHIHUM
pacToOJOXKEHHBIX B OTACNBHBIX pErHoHaXx IO TEPPUTOpUM CTpaHbl. [IpoaHamu3upoBaHBI TPEHIBI
paMaIMOHHBIX MTapaMeTPoOB aTMoc(hephl, OTpaKAIOIINE COBPEMCHHBIE KOJICOAHUS M U3MCHECHUS KIMMaTa, a
TaK)Ke CBSI3b COCTABIAIOIINX PATUALIMOHHOTO peXUMa ¢ (aKTOpaMu, KOTOPBIE UX OMPEEIIIOT.

[Tony4yensl W3MEHEHUsS COCTABISAIOIIMX PAJUANMOHHOTO PEXKHMMa Ha TEPPUTOPUU YKpawHbl 3a
nocneanue 50 €T OTHOCUTEIBHO KIMMATOJOTHYeCKON craHaapTHOM HOpMbI 1961-1990 rr. O6HapykeHo
YBEJIUYCHUE MPOAOIKUTEIHHOCTH COJIHEUYHOTO CHSHUS M TPSMOW COJHEYHOM pajuaifii, yMEHBIICHUE
paccessHHON. OTMeuaeTcs yBeIrnueHue alb0e0 MOICTHIIAOIIEH TOBEPXHOCTH U PaJIMallMOHHOTO OaiaHca.

1. Pubuenko JI.C., Pesepa T.O. CymapHa coHsiuHa pafiaiis Ta aap0e10 MiJCTHILHOT MOBEpXHi B Y KpaiHi /
Hayxogi npanii YkpHIAI'MI. — 2007. Bur. 256. C.99-112.

2. Pubuenxo JI.C. IIpo paniauiiinuii 6ananc miacTuibHOi MoBepxHi B Ykpaini // 36. Hayk np. BI KHY im
T.llleBuenka. 2007. Bum. 8. C. 242-250.

3. PuGuenko. JI.C.,CaBuyk C.B. 3miHa TpHUBaJIOCTI COHSUHOTO CsAiiBa B YKpaiHi 32 OCTaHHE JBALATHPIUYS
//®izngna reorpadist Ta reomopdonoris K., «O0pii» 2007. Bum. 57. C. 96-104.

4. Pubuenko JI.C. Panianiitnuii pexxuM Ha Teputopii YKpaiHu B XosoaHui 1 Teruunit nepioau // YKp. reorp.
xyp. 2010. Ne 4. C. 28-36.
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Study of navigation systems work during auroral disturbances in polar ionosphere

S.A.Chernousst, I.1.Shagimuratov? M.V. Shvec!, M.V.Filatov! , N.N.Kalitenkov®

Polar Geophysical Institute of the Kola Science Centre RAS Murmansk-Apatity, 184200, Russia
2\West Department of IZMIRAN, Kaliningrad, Russia
3Murmansk State Technical University, Murmansk, 183010, Russia
chernouss@pgia.ru

The work deals with an experimental study of GPS and GLONASS signals variations depending on
the spatial and temporal distribution of auroras, which are markers of the current state of the polar
ionosphere. The experimental evidence of positioning errors connected with spatial and temporal variations
in the intensity of auroral arcs are demonstrated. Errors in the GPS work are expressed as the increase in
positioning deviations and in violation of the integrity of the system. It is shown that the rayed arc aurora are
an indicator of GPS break, which are explained in the framework of the concept of a signal phase
fluctuations caused by inhomogeneities of the total electron content (TEC) elongated along the magnetic
field. The basis for the preparation of this work was frequently observed association of the total electron
content (TEC) and its variations with spatial-temporal variations of auroral intensity. The presented figures
shows the variations Rate of TEC (ROT) at stations Tromsg (69°39°'N 18°57°W) and Kaliningrad (54°43°N
20°30°W), and occurring in the same time slot geomagnetic pulsation observatories Lovozero (68°02°'N
35%0° W) and Sodankyli (67°22°N 26°38 W). Similarity temporary variations in the observed deviations in
the case of a magnetic storm period 1-2 October 2013 and apparently quantitative study of the spatial
variation of the amplitudes can lead to interesting results on the source positioning errors associated with
auroral phenomena. However, studies of TEC variations in the conditions of the development of geophysical
disturbances and their account is not yet provide full deterministic positioning errors, and therefore of
interest to investigate the direct measurement of these errors during auroral activity.

The work was supported by the RFBR grant #14-05-98820
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Ocobennoctu Bo Bpamenun UC3 “Mugac-7” 1 nX BO3MOKHbIe IPUYHHBI

B.I1. Enumes, O.10. byt, B.W. Kynak, B.M. Ilepur

I'BY3 ,,Vxropoackuil HAlIMOHAILHBINA YHUBEPCUTET, YKropo, YKpanuHa

MHorouncieHHble HaOMIOACHUS AecTadmim3upoBaHHbix MC3 moka3aid, 4To WX TOBEICHUE Ha
opOuTe, B MEPBYIO OuYepe/lb COOCTBEHHOE BpAaIICHHE, MOXKET ObITh XOPOIIUM HHIUKATOPOM (PU3UUECKHUX
MPOIIECCOB, MPOTEKAIOIINX HA BEPXHEH I'paHuUIle 3eMHOM aTMOC(EpHI.

B VxHY nnurenbHOe Bpemst BeAETCs KOHTPOJIb HaJ COOCTBEHHBIM BpPAILICHHEM aMEPHKaHCKHX
necradmmmsupoBaHHbix IC3 cepum ,,Muaac”, koropsie mpedsiBaroT Ha BbicoTe 3500-3600 km.

Bpamenue ogHoro u3 HuX, a UMEHHO ,,Mupgac-7”, UMEET C OJHON CTOPOHBI TUIMUYHBIM CE30HHBIN
XapakTep, ¢ APYroil — He BCe B €ro MOBEACHUU MOXKHO OOBSICHUTH TOJIBKO CE30HHBIMHU U3MEHEeHusIMU. Tak ¢
2008 ropa u 10 JaHHOE BpeMsI H3MEHEHHSI B TIEPUOJIC €ro COOCTBEHHOTO BpAIIEHUS HA TOJAMYHOM HHTEPBAJIC
npoucxoaiaT ot 125 ¢ (BecHoit) g0 147 c (ocenpto). B 70-80 romax mpomuioro cromerus (21-M mukm
COJTHEYHOH aKTHUBHOCTH) ObUTO Bce HaoOopoT. MC3 Bpamiancs MakCUMaJbHO OBICTPO OCEHBIO U Ooiiee
MEJIEHHO BECHOM, C COXpaHEHHeM 22-X CEKyHIHOW aMIUIUTYIbl, Kak U B mocieanue roabl. [loka uto
o0bscHenuit Takomy nosenenuto MC3 ,,Munac-7 HET, XOTsI OHO SIBHO CBSI3aHO C (PM3MYECKUMU MTPOLIECCAMHU
B BepxHell atMocdepe 3emiin 1oJ BIUSHUEM COJIHEYHOTO U3TydeHHs. BO3MOXXKHO 3TO MpOsBIEHUS TOJOBOU
BapUallMd MarHUTHOW BO3MYIICHHOCTH WJIM SIBJICHMS, CBS3aHHBIE C MAJOCHEPTMYHBIM KOPITYCKYJISIPHBIM
uznydyeHuem CollHIIa, UMEIOIINE TOJWYHYI0 Bapualuio. Takyke Hellb3s 0TOpachiBaTh MEXaHU3M BIUSHUS
KOPOHAPHBIX JBIP Ha BepXHIOI0 atMocdepy 3emun. Kak ObI TaM HU OBLIO, MMOBEICHUE BHICOKOOPOUTAILHBIX
necrabunu3upoBanHbix MC3 sBiseTcSs XOpOIIUM WHAMKATOPOM MPOTEKaHWsS (U3NYECKUX IPOIIECCOB B
OKOJIO3EMHOM KOCMHUYECKOM IIPOCTPAHCTBE.

99



OcobenHocTH GOPMHPOBAHNS CHEKHOIO MOKPOBA B PaiioHe YKPAHHCKOI AaHTAPKTHYECKOH CTaHIMH
«Axanemuk BepHaackuii»

C.B. Kok

YKpauHCKUH THAPOMETEOPOIOTHIYECKU HHCTUTYT, nip.Hayku, 37, r.Kues, 03680, sklok 8@ukr.net

CHer sBisieTCSl MPOJIYKTOM aTMOC(EPHBIX MPOILIECCOB M, COOTBETCTBEHHO, KIMMAaTa, U BMECTE C TEM,
Onmarosapsi CBOMM XapaKTEPUCTHKaM (B YaCTHOCTH, OTpPaXKalolled crnocoOHOCTH — anmb0eno, a Takke
TETUIONPOBOAHOCTH), CaM OKa3bIBaeT BIHMSHHME Ha KiIMMaTHueckyto cuctemy [1, 4]. Kpuocdepa 3emmn —
BA)KHBIN 3JIEMEHT €€ KJIMMAaTUYECKOW CUCTEMBbl. B CBSI3M C 3TMM OUYEBHMJIHOW M Ba)KHOM 3ajadel sIBISETCS
MU3Yy4EHUE CBOMCTB CHEXHOI'O ITIOKPOBA.

AHTapKTHAa MPOU3BOAUT OOJILIIOE KOJUYECTBO CHEXKHOM MAacChl, KOTOpas repepacipeesercs 1o ee
TEPPUTOPUU B TEUEHUE TOAa, TeM caMbiM (OpMHpYs KaK BOJHBIM OamaHC, TaKk W JPYrHe BaKHBIE
COCTaBJISIFOLIUE KINMATA.

Ha VYkpaumnckoit anrapkrmueckord cranimun (YAC) «Akanemuk Bepnaackwii» HaOmomeHus 3a
CHEXXHBIM TTOKPOBOM IPOU3BOSATCS, HAUMHAS C MEPBOM YKpaumHCKOM sKkcneannuu. Ha MeTeoponorudyeckoi
IUIONIA/IKE OHU MPOBOJATCS MO ABYM CHETOMEPHBIM peiikaM, Ha CHETOMEPHOM IMOJIUTIOHE — 110 HabOpy peek,
4yuclio KoTopbix coctaBisieT oT 30 mo 50 mr. Kpome ompeneneHust xapakTepa 3ajeraHus, U3MepsieTcs
BbicoTa cHeHOTO TokpoBa (BCII), a Takke BBITOJHSIOTCSA 3MU30JMYECKUE U3MEPEHUs €ro IUIOTHOCTU U
BOJHOCTH, METEJIEBBIN NIEPEHOC U cTpatudukanms [2, 3].

Amnanu3 nporecca cHeronakoruieHuss Ha Y AC mo3BOJIsIeT CIeNiaTh BBIBOJBI 00 M3MEHEHHH XapakTepa
3aJleraHus CHEXXHOTO MOKPOBA UCCIIEyEMOT0 paiioHa B TEUEHHE MOCIETHETO 1eCATUICTUS:

® HAOJIIOJJACTCsl YBETUYCHHUE TTPOIODKUTEIIBHOCTH MEeprUoAa ¢ MUHUMAIbHBIA CHEXXHBIM MTOKPOBOM, B
pe3yJibTare 4ero NpoucxXouT CMELEHNE Hayalla Ieproja CHETOHAKOIIJIEHHSI C alpesis Ha Maid Mecs1L;

® UMEEeT MECTO M3MEHEHHE XapakTepa IMpoliecca HAKOIUICHHUsI CHera — OH CTasl 0ojiee MEJICHHBIM, B
pe3ynpTaTe 4yero HaOJI0JaeTcsi CABUT W yMEHBIIEHHE IEepHOoJa 3aJleTaHhs MaKCHMAalbHOTO CHEXHOTO
IIOKPOBA;

[IpoBeneHHBIE HUCCIEOBaHMS TMOKA3bIBAIOT, YTO YyKa3aHHbIE W3MEHEHHS MOTYT OBITH CBSI3aHBI C
TakuMHU (akTopaMu, KaK YyMEHBIIEHHE CKOPOCTH BETpa B 3UMHHE MECAIBI, MepepacrpeeieHueM
KOJIMYECTBA CJIy4yaeB J>KUIKHUX OCAJKOB W OCAJKOB B TBepAoi ¢aze, a TakkKe H3MEHEHHUEM JIPYruX
COCTaBJISIOLIUX MTOTOAHBIX YCIOBUH.

1. Xpomog C.I1., [Terpocsair M.A. Meteoposnorus u knumatosiorus / C.I1. Xpomos // U3narensctBo MI'Y, -
2001. - ¢.325-332.

2. Knok C.B. Oco0nuBocTi BUMIpIOBaHHSI aTMOC(EpHHUX OMNaIiB Ha YKpaiHCbKIA aHTApKTUYHIA CTaHII{
Axanemik Beprancekuit. K.: VAX, Ne 9, 2010. — ¢.222-230.

3. Mereoponoruueckuii otuer Y AC. HanmoHaabpHBIN aHTapKTHYECKUI HaydHBIH 1eHTp.- K. -1997-2013.

4. PyKOBO/ICTBO I10 CHETOJIaBUHHBIM paboTam (BpemeHHoe). JI.: 'mapomereonsaar, 1965. 400 c.
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Pacnpenesienue armocgepHoro a3po30.is B beopyccko-YKpanHCKOM peruoHe

H.C. Merensckas!, B.IT. Kadamnuxos!, A.I1. Yaiikosckuii®, I'.II. Mununesckuii?, B.A. JlaHuneBcKuiiZ,
B.I1. BoBuamok?, A.IT. Bopyantox®

Nucruryr pusuxu HAH Benapycu, 68, np. HezaBucumoctu, 220072 Munck, benapycs
?KueBCKHii HAIMOHANBHEIH yHEBepcuTeT nmenn Tapaca IlleBuenko, 64, yi1. Bmagumupckas, 01601
Kues, Ykpanna
®I'maBnas acTpoHOMHUUecKkas obcepBaTOpHsa AKaZeMUH HayK YKpauHb, yiI. Akagemuka 3a6010THOTO,
27, 03680 Kues, Ykpanna
natalliametelska@gmail.com

Adpo30ih  SBISETCST  OJHUM W3  OCHOBHBIX  3arps3HUTENed  atMochepbl ¥ BaXKHBIM
KkiumMaToooOpasytomuM ¢dakropoMm. CozaepxaHue a’po3oiisi B aTMOchepHOM BO3AyXe B 3HAUYUTEIHHOU
CTETICHH ONPEIENISICT YKOJIOTHYECKYI0 OOCTAaHOBKY B PETHOHE.

N3mepenns B paguomerpudeckoit cett AERONET [1] siBisitoTcs IEHHBIM HCTOYHUKOM HH(POPMAITHH
0 coaepkaHWHM a’po30isi B armocdepe. OgHAKO Ha3eMHBIC W3MEPEHHUS BO3MOXKHBI B OTPAaHUYCHHOM
KOJIMYECTBE reorpaduyeckux Todek. [ momydeHus: HeJIOCTHOW KapTUHBI MIPOCTPAHCTBEHHO-BPEMEHHOIO
pacmipenelieHust a’po30Jie W HMX pachlpesesieHus] M0 pa3MepaM M COCTaBy HEOOXOIMMO TPHBIICYCHHE
moaenupoBanus. Moaens GEOS-Chem [2, 3] npeacrasisieTcst 0HON U3 HarnOOJIEe MPEAMOYTHTEIBHBIX IS
OIICHKH COJICP KaHUS a’po30Jia B aTMocdepe, TOCKOIbKY UCIONB3YET 3apaHee pacCUNTAaHHBIC METECOIONS U
MO3BOJIIET PACCUUTHIBATh XMMHUECKUE MpeBpaileHus. BXOAHBIMU JaHHBIMU ISl MOJIENH SIBISIOTCS 0asbl
JAHHBIX TIOCTYIJICHUS XHMHWYECKUX KOMIIOHEHTOB W a’po3oyied B atMocepy M METeOpOIOTHYECKUE
naHHble. Pe3ynbraToM MoaenupoBaHus SBISETCS pachpeesieHne coaepkaHus atMochepHbIX mpuMeceil B
npoctpaictBe ¥ Bpemenun. GEOS-Chem  mos3Bossier  THONYyYdTh  MPOCTPAHCTBEHHO-BPEMEHHOE
pacmpezieieHue OCHOBHBIX THIIOB aTMoc(epHOro a’po3ofisi: cylb(aTHOro, aMMOHHUHHOTO, HUTPATHOTO,
caxku (4€pHOTO yIriiepojia), MUHEPATHLHOW MBUTH C PACHpPENCICHHEM IO pa3MepaM, MOPCKOTO COJISTHOTO
a’po30Ji1 TOHKOM U TpyOoit ¢pakiuii, aspo30is Ha OCHOBE OpraHUYecKwii coeauHeHuil. VMcmonb3yembie
0a3pl JaHHBIX TOCTYIUICHHUS a’3p0o30Jied B aTMOC(Epy BKIIOYAIOT aHTPONOTCHHBIE BBHIOPOCHI, BHIOPOCHI B
pe3ynbTaTe CKUTaHUS OMOTOIINBA, TOPEHUsT OMOMACCHI, U3BEPKEHUHN BYJIKAHOB, IOCTYILICHUS U3 MOPCKON
BOJIBI, BBIBETPUBAaHHSA. B MOJeNb BKIIOYCHBI CIEAYIONUE MHKPO(QU3MUYECKHE IPOIECCH: 00pa3oBaHUe
YacTHUIl, POCT, KOATYJISIUS, OCAXK/ICHNE U BBIMBIBAaHUE.

MpbI MoJIeTHpOBAIIA paCTIPEISIICHHE COACPKAHUS adpo30JIsl C UCTIONIb30BaHueM Bepcuu VI-02 moaenu
GEOS-Chem na ocHoBe wmereoponornueckux mojeii GEOS-5 (GEOS-fp mns 2013 r1.). Pacuérer
IPOBOIMINCH JUIS TOpU30HTambHOM ceTkn 4° X 5° m 47 BepTHKAIBHBIX CIOEB 1O BBICOTHI 80 KM.
Paccuntannble cpegHeMecSUHbIE KOJOHHBIE OOBEMHBIE KOHIIEHTpAluu (0OOBEMHBIE KOHIIEHTPALUU B
BEPTUKAIILHOM CTOJI0€ aTMOC(hephl) a3p030J1si TOHKOU ¢pakiuu, rpy0oil ppakiuu u CyMMapHOTO a’po30JIs
3a 2010-2013 rr. cpaBHuBanuchk ¢ gaHHbiMH ceth AERONET nns craHuuii, pacmoioKEHHBIX Ha
tepputopun benmapycu u VYkpaumnbel. [lokazaHo Xopoilee COBMAJICHUE PACCUYUTAHHBIX M H3MEPCHHBIX
KOHIeHTpanuii. Ha ocHOBe MOAENbHBIX PacYETOB MOCTPOCHBI KapThl MPU3EMHOTO COJICPIKAHUS adPO30JIs U
MOJTYYEHBI YCPEIHEHHBIC pPACIpelIeICHHsI a3po30Jisa 1O pa3MepaM M cocTaBy B armocdepe bemopyccko-
YKpauHCKOTO peruoHa.

1. AERONET Aerosol Robotic Network [Electronic resource]. — Mode of access:
http://aeronet.gsfc.nasa.gov/

2. GEOS-Chem Model [Electronic resource]. — Mode of access: http://acmg.seas.harvard.edu/geos/

3. Global modeling of tropospheric chemistry with assimilated meteorology: Model description and
evaluation / I. Bey [et al.] // J. Geophys. Res. — 2001. Vol. 106. — P. 23073-23096.
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TEC fluctuations in the polar ionosphere during September 9, 2011 geomagnetic storm

1. Shagimuratov?, S.A. Chernouss?, I. Efishov®1,Yu. Cherniak?, L. Koltunenko!

Ywest Department of IZMIRAN, Kaliningrad, Russia
2Polar Geophysical Institute of the Kola Science Centre RAS Murmansk-Apatity, 184200, Russia
SImmanuel Kant Baltic Federal University, Kaliningrad, Russia
shagimuratov@mail.ru

The report presents occurrence of TEC fluctuations in high latitudes ionosphere during September 9,
2011 storm. The simultaneously GPS observations from more than 30 Greenland network stations provided
to obtain similarly auroral oval, irregularity oval. It is shown that irregularity oval very sensitive to changes
of solar-geomagnetic activity and can use as indicator space weather conditions.

The scintillations of trans-ionospheric radio signals are very well known indicator space weather
condition. The electron density irregularities presented in high latitude ionosphere may experience phase and
amplitude fluctuations of GPS signals. The small irregularities with scale less than 1 km cause fast
fluctuations it is usually called scintillations. The medium and large scale ionospheric irregularities are
responsible for slow fluctuations. The low frequency GPS phase fluctuations may be directly due to electron
density changes along the radio ray path or the total electron content (TEC) changes. The GPS observations
of Greenland network were used for diurnal TEC variations in the high latitude ionosphere to represent. This
network provides unique opportunity to monitor TEC variability in polar ionosphere on a regular base. GPS
stations are arranged along the latitude over the range 60-83° N (65-87° Corrected Geomagnetic Latitude)
near of 25-50° W longitudes. It covers subauroral, auroral and polar ionosphere. Dual-frequency GPS
measurements for individual satellite passes served as raw data. As a measure of fluctuation activity the rate
of TEC (ROT, in the unit of TECU/min, 1 TECU=10% electron/m?) at 1 min. interval was used, as the
measure of TEC fluctuations intensity do index ROTI . The work was supported by the RFBR grant # 14-05-
98820
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JAuHaMuKa Bapualuil OCHOBHbIX HH/ECKCOB COJIHEYHOI AKTHBHOCTH B IPMMEHECHUH K aHAJIU3Y
A0JrOBPEeMEHHBbIX H3MEPEeHUIl MOTOKOB pafuoucTOYHUKOB HA PT «YPAH-4»

JI.U. Cobutnsax!, M.M.Pa60s?, A.J1.Cyxapes®
Onecckas oocepBatopus «Ypan-4» PUHAHY, Onecca, Ykpanna

quglya_lubov@mail.ru, 2ryabov-uran@ukr.net, magister_phys@yahoo.com

Ha pamnoteneckone «YPAH-4» Opecckoit oO6cepBatropun PaaroacTpoHOMHYECKOTO WHCTUTYTa B
tedeHun 25 ner (¢ 1987 roma mo Hacrosiuee BpeMsi) IMPOBOAUTCS MOHMTOPUHI ITOTOKOB MOIIHBIX
raJJaKTUYECKUX U BHETAIAKTHUUECKUX PaJMOMCTOYHMKOB Ha yactoTax 25 um 20 Mru. Co BpeMeHu BBOjA B
JKcITyaTanuio paauoteneckona «YPAH-4» na Hem Obu1a opraHuzoBaHa mporpaMma MOHUTOPUHTA MTOTOKOB
MOII[HBIX TaJaKTUYECKUX M BHETATAKTUYECKMX PAaJUOMCTOYHHUKOB. B mporpaMmy MOHUTOpUHIa BXOIAT 4
paguouctounuka: Kaccuomes A, Tener A, Jlebenp A u Jlea A. CocrosiHue noHocdepbl 3emiin H3y4aioch
METOJIOM «IIPOCBEUMBAHUA» €€ M3JIYy4EHHEM paauoucToyHuka. Ilox BiIMsHUEM H3MEHEHUS COCTOSHUS
noHOC(hepshl OTMEUAIOTCS CYLIECTBEHHbIC BapHallMl B YPOBHE MOTOKA PAJHOMCTOYHUKOB. DT U3MEHEHUs
BbI3BaHbI SIBJICHUSMU U TPOLECCAMH, KOTOpBIE CBA3aHbI C IPOSBICHUEM COJHEYHOW M T€OMAarHUTHOM
aKTUBHOCTH. B uncne uccienyembix pakTopoB KOCMUYECKON MOTO/IbI OKa3bIBAIOIINX (hU3HUECKOe BIHUSIHUE
Ha WOHOC(heEpy paccMaTpuBaics HHACKC moToka pamuomdnydeHus Comana Ha BosHe 10 cm. — F10.7 n
MHJICKC MJIAaHETapHOW T€OMarHuTHOM aKTUBHOCTH — Ap-unaekc. CpeacTBaMu BeWBIET-aHAIM3a ONpeaeeHa
JUHAMHKa W3MEHEHUN OCHOBHBIX HHJEKCOB KOCMHYECKON IOro/bl M BBISBIEHBI OCHOBHBIE IE€PHOJIBI
akTUBHOCTH. [lomyueHHbIe NaHHBIE OYAYT HMCIONB30BaHBI JIJIsl MHTEPHIpETAIlMH HAONOJIEHUN HW3MEHEHUU
IIOTOKOB pPaJUOUCTOYHUKOB, KaK B TEYEHHME BCEro ILMKJIA AKTUBHOCTH, TaK U IpPU SKCTPEMAIbHBIX
MPOSIBICHUSX KOCMUYECKOU MOTObI.
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BuBuenHs, 30epekeHHsI Ta aKTyaJdi3alisi ACTPOHOMIYHOI CIAJAIIMHA Y BIANMOBIAHOCTI 10 CHIJILHUX
po3podoxk MAC ta OHECKO

Canara C.A.l, Kazannesa JI.B.2
Ylenmp nam amrosnascmea HAH Yxpainu ma YTOIIIK,
ey Jlaspcoka, 7, Kuis, 01015, serg_ngc6543@mail.ru

2 Acmponomiuna obcepeamopis Kuiscokoeo nayionanviozo yuisepcumemy imeni Tapaca Illesuenka, gyn.
Ob6cepsamopna, 3, Kuis, 04053, KazL@ukr.net

ActpoHoMmiuHi oOcepBaTopii 31 CHELiaIbHOIO APXITEKTYpOIO, HAyKOBI IHCTPYMEHTH Ta MpHIIAIH,
apxiBu Ta (ortorpadiuni Koyekii, )KypHaIU CHOCTepekeHb Ta 0i0yioTeyHi 3i0paHHs, MeMopiaabHi (HOHIU
Ta ICTOPUYHI MICLS CIIOCTEPEKEHb — BCE II€ MaM SATKH 1CTOpii acTpOHOMIi, HAyKH 1 TEXHIKH, & OT XKe -
KyJbTypHE HaJI0aHHS B IIMPOKOMY PO3YMiHHI, SIKE TOTpeOye aHaIli3y, BUBUCHHS Ta 30€peKEeHHSI.

[lporo poxy MuHae miB CTOMITTS SK OyJia MPUHHATA TaK 3BaHa MiKHapojHa BeHemiaHchka XapTis 3
KOHCEpBallii Ta pecTaBpailii mam’saTOK Ta BUZHAYHUX MICI[b, B SIKil, KPIM IHIIOTO, OyJIM BIIEpIIe BU3HAUYCHI
MDKHApOJHI HOPMHM Ta NPHHIMIIN BHUBYCHHS, 30CpEeKEHHS Ta mMoIyisipu3aiii 00’€KTiB KyJbTYpHOI
cnammuHd. B mpeamOyni xaprtii 3a3Havanoch, MIO JIIOJCTBO Bce Oumbine 1 OUIbIe yCBITOMIIOE
3aralbHOJIOACHKY I[HHICTh IaM’SITOK, PO3TJsSAae iX SK CHUIbHY CHAIIIMHY 1 Tepes MaiOyTHIMU
NOKOJIHHAMH TMPU3HAE CIUTBHY BiIOBITAIBHICTE 32 ii 30epekeHHsI.

20 pokiB Tomy KowmiTeT BcecBiTHBOI cnaamuHu po3poOuB ['mobanmbHy crpaterito 3abe3meueHHs
penpe3eHTaTuBHOCTI, 30aJlaHCOBaHOCTI Ta aBTOPUTETHOCTI CHHCKY BCECBITHBOI CHAIIIMHHU IS
3a0e3MeueHHs] TOBHOTO BIJOOpa)keHHS KYJIBTYPHOI Ta MHPUPOJHOI PI3HOMAHITHOCTI BUAATHOI CBITOBOI
niHHOCTI. Byno BusiBIeHO HemocTaTHE mpeacTaBieHHs y CHHUCKY, 30KpeMa, IaM’ITOK HayKH 1 TeXHIKH, IO
MOKAa3yIOTh 1HTENEKTyaJlbHUH PO3BUTOK 3€MHOI LMBiMi3amii. Pan 3axomiB s akTUBi3awlii JOCTIIHULIBKUX
pOOIT y IIbOMY HampsIMKY SIK Ha MDKHApOAHOMY piBHI,TaK i Ha PETiOHAIBHUX, HALlIOHABHUX Ta Tally3eBHX,
IPUBEPHYJIN YBary /10 BEJIMKUX MIPOTaJIMH Y BUBYCHHI MaTepiaJlbHUX 3pa3KiB HAYKOBOI CHIa/ILIHHH.

10 pokiB ToMy OyJia 3armo4aTKkoBaHa Mi>KHApOAHA CIiiyibHa TemaTnyHa iHiiatTuea MAC ta KOHECKO
«ACTpOHOMIsSI 1 BCECBITHS CIIaJIIIMHA» SK BHU3HAHHS OCOOJIMBOI pOJII aCTPOHOMIYHHMX 3HaHb B JIFOJCBHKIHM
KyJIbTypi, $K B3a€MO3B’SI30K MDK JIIOJCTBOM 1 HAaBKOJIMIIHIM cepeloBUINeM. [HimiaTuBa crpuse
JOCIIJKEHHSM MaTepiajlbHUX CBIJJU€Hb aCTPOHOMIi, 3HAlIEHUX y BCIX reorpadiyHUX perioHax 1 OXOIUII0€
BC1 IEP10JIM B1J ME€pPeNicTOpii O HAIIMX JHIB.

IIpoBenenuit 5 pokiB ToMy MUiKHApOAHMIM piK acTpOHOMIi MPOJEMOHCTPYBAB  IIHPOKY
3alliKaBJIEHICTh CYCNUIBCTBA y JOCTYIl J0 MaTepialbHUX 3pa3KiB 1CTOpIi HAyKH Ta iXHIA 1HTeprperauii 3
0JTHOro OOKY Ta HEJOCTATHIO BIIKPUTICTh T4 BUBYEHICTh aCTPOHOMIUHOI ciaiinHu. Po3pobieHi B ocTaHHI
pPOKH MIKHApPOHI KpUTEpii BIAOOPY HAYKOBUX 00’ €KTIB /I MOJAIBIIOT0 30€piraHHsi, METO/IA Ta CTaHIapTH
iXHIX JOCHiKeHb, MIAXOAM 10 akTyanizauii Ta iHdopMaliiHi NpUlOMHU MOIIMPEHHS 3HAHb MPO HAYKOBY
CHAIIMHY JO3BOJIATh 3MEHIIUTH OL11 MJIIMU BITYM3HSAHOI 1CTOPIi Ta ICTOPIi HAYKH B LIIJIOMY.

Ilymepcbka Ta erunercbka MatemaTuaHa acrpoHomis I Ttuc. 1o H.e.

I'punenko I'.1O.

«Llenmp kocmonoeiiy @CII HayionanbHo2o mexuiunozo yHieepcumemy Yxpainu « K111y,
np. Ilepemocu, 37 xopn.7, Kuis, 03056, yaropolkbazhaluk@gmail.com

ABTOp OBOJIUTH HASIBHICTh PO3BUHYTOI MaTeMaTH4HOi acTpoHoMii Ha bimsskomy Cxomi y IIT THc.
JI0 H.€. Ha MiACTaBl Aemu(poBaHOl HUM ITyMEPCHKOI «YHIBEpCaIbHOI aCTPOHOMO-MaTeMaTUYHOT TaOIHIl
0o0epHEHUX BEJIMYMH» Ta IHTEPIPETOBAHOI SK aCTPOHOMIUHA erunerchbkoi «Tabmuii nineHHs yucia 2 Ha
HEenapHi Yuciay.

L1i TabauIi 703BONAIOTH 3’SICYBaTH 3MICT HU3KU CTapOJIaBHIX aCTPOHOMIUHHMX 00’ €KTIB Ta TEKCTIB, y
Tomy uucii Benukoi erunercekoi nipamian, Ctoynxenmka ta «®decbkoro nucky». Ilpu npoextyBaHH1 psiny
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JIaBHIX aCTPOHOMIYHHMX OO0’ €KTIB 3aCTOCOBYBAJIM MaTE€MaTHKy OOCPHEHHMX BEJIWYWH, IO OyJio paHiie
HEBIJIOMO JOCITiTHUKAM.

ABTOpPOM JTOBOAMTHLCS TOIIUPEHHS PO3BUHYTOI OJM3BKO - CXIJHOI MAaTeMaTHYHOI acTpPOHOMIi Ha
TepuTOpii CydacHoi YKpaiHu MOYMHAIOYH 3 T0OH OpOH3H.

The Paleolithic Finds Related to the Astronomical Culture in Ukraine

Vavilova Irina B., Artemenko Tetyana G.

Main Astronomical Observatory of the National Academy of Sciences of Ukraine,
27, Akademika Zabolotnogo St., Kyiv, 03680, Ukraine
irivav@mao.kiev.ua, tart@mao.kiev.ua

We describe the famous archaeological finds in the territory of modern Ukraine, which are evidence
of the ancient astronomical culture of our ancestors. They are dated to the upper-middle Paleolithic times
(27,000 — 12,000 BCE) and the Moister epoch (100,000 — 40,000 BCE).

Among them are the mammoth tusk fragments, which were unearthed in Gontsy (Poltava region) and
Kiev-Kirilovskaya (Kyiv region) settlements: the engraved patterns on them could be interpreted as the
tables of lunar phases observations. The most remarkable finds were discovered in Mezin settlement
(Chernihiv region). These are preciously ornamented bracelets engraved out of mammoth ivory. The
bracelets have a magnificent meander design, which can be found to this day in the embroidery of Ukrainian
costumes. They are really the authentic masterpieces of bone-carver art, causing a surprise due to that they
are executed by the stone instruments, without a lathe, drills, and chisels. A “seven” rhythmic alternation and
the symmetrical arrangement of an ornament could be explained as lunar calendars based exactly on the
period of 10 lunar months or 280 days.

Yet one region of Ukraine, the Crimean peninsula, is widely represented by Paleolithic settlements.
Among them there are Shaitan-Coba, Staroselie, Ak-Kaya, Volchy (Wolf) Grotto, where the primitive
families of Neanderthals have lived in the Mustier epoch (100 — 40 Millennia BCE). Since their discovery in
the first half of the XX century, they are well described in the archeological literature. We give the examples
of the famous petroglyphs (images of Sun with rays, mammoth and fish) related to Chocurcha-Grotto-1
since its discovery in 1920-ies and Chokurcha-Grotto-2, which was discovered in 1970-ties.

We discuss briefly the problems as regards to these interpretations, and conclude that a complicated
lunar mythology has been originated and engendered already in the Paleolithic times.

The paper is published in the "Journal of Astronomical History and Heritage" (2014, #2).

AcTpoHOMiuHi 0c00/1MBOCTI Oy1IBHHITBA JaBHBOPYCHKHUX XPaMiB B KOHTEKCTi KaJleHAapHUX CBAT Ta
Jgitypriku (Ha 3pa3ky Codiiicbkoro codopy B Kuesi)

JIrora T.1O.

Hayionanvnuii ynisepcumem Kuego-Mozunsincvka akademist
Hayionanvuuii 3anosionux "Coghis Kuiscoxa”,
6y1. Bonooumupcvra, 24, Kuse 01034, lutagen@gmail.com

3 NpPaKTMYHUX CYYaCHUX acCTPOHOMIYHUX BHUMIpPIB Ta pO3paxyHKIB, JITONHUCHUX JaHUX Ta
NPUHIUIIOBO PI3HUX 1CTOPUYHUX MMIXO0/IB 3po0ieHa crpoba OoLiHUTH TOUHUH yac 3akiaaeHHs Codiichkoro
cobopy B Kuesi.
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IIpo MOXKIMBICTH PEKOHCTPYKIiI YKPAIHCHKOI HAPOIHOI ACTPOHOMII

Kpstuko LII.

I'onoBHa actponomiuna ooceparopist HAH Ykpainu,
ByN. Akaaemika 3abosoTHoro, 27, KuiB, Ykpaina, 03680
Kip@mao.kiev.ua

BcecBit muisi Hammx npaiypiB OyB OJHIEIO BEIHYE3HOIO JOMIBKOO. JIoMHA CHBOi JaBHUHU BigdyBalia
€IHICTh CBITY 1 HaMarajiach OOJIAIITOBYBAaTU CBO€ OCOOUCTE YKUTTS, KHUTTS CBOEI POIAMHH, CBOIO HApO.Y,
BUXOJISTYM 3 ITi€1 BCECBITHBOI €1HOCTI. HebecHi cBiTHIIa — Janeki i HeTOCSHKHI — OyiM i Hel TaKUMHU K
OJIM3BKUMU, SIK 1 T€, III0 OTOYYBAJIO 11 Ha 3eMITi.

OdyeBHAHO, 10 HHUHI MU MaeMO JIMIIE YJIAMKH KOJIUCh €IMHOI KapTHUHU HEOECHOTOo CBITY HaIIMX
npantypiB. IIpore HaBiTh 11i, 30epex)eHi HAPOAHOIO MaM’ATTIO, (parMEHTH TOBOPATH MPO JOMUTIMUBICTH i
BHUCOKHUI JYXOBHUU PiBEHb HAILIUX MPEKIB.

Posrnsigaroun acTpoHOMIIO SIK CKJIAJIOBY YacTUHY KYJIbTYpPH, CIHOBIAYIOUM MPHHLIUI «aCTPOHOMIs
KYJIbTypH», BBAKAEMO, IO YSBJICHHS 1 3HAHHS HAIIMX IPEAKIB MPO HEOECHI CBITWJIA ¥ HEOECHI SBHINA €
B)XJIMBOIO YACTUHOIO TyXOBHOI CIIAIIIIMHNA YKPATHCHKOTO HAPOY.

Y 3B’S3Ky 3 IIMM TIOCTa€ 3aBJaHHS PEKOHCTPYKIIIT pralHCLKOI HapOAHOi acTpoHOMii, TOOTO
MaKCHUMaJbHOI CHCTeMaTH3alii HapOoJHWX 3HAaHb MPO HEOECHI CBITWJIA 1 SIBUINA, CTBOPEHHS CBOEPIAHOT
MoOJIeN1 «HAPOAHOI aCTPOHOMII».

BupimuTa 110 npobiieMy Xoda H CKJIagHO, ajie, SIK Ha Hally JyMKYy, MOXJIHBO. Haiimepiie, mo BapTo
3pOOMTH — BHW3HAYUTH KOJIO Mepriokepen iHdopmarii. Jlo Takux BIIHOCHMO, 30Kpema, (hOIbKIOPHO-
eTHOTrpadiuni MaTepianu, BMmimeHi y 30ipaukax O. AdanaceeBa, . ['onoBanpkoro, M. Makcumosuya, I1.
YyOuHCchbKOro Ta iH. Y 3B 43Ky 3 [IUM IMUTAHHSAM Ha yBary Tak0X 3aclyrOBYIOTh YKPaiHChKI HApPOHI Ka3KH.

National e-database “Astronomers 0f Ukraine” at the UkrVO Portal

Vavilova I. B. *, Artemenko T. G. **, and Pakuliak L. K. ***

Main Astronomical Observatory, National Academy of Sciences of Ukraine,
ul. Akademika Zabolotnogo 27, Kyiv, MSP 03680 Ukraine
*irivav@mao.kiev.ua, **tart@mao.kiev.ua, ***pakuliak@mao.kiev.u

The new electronic database developed by the authors and titled “Astronomers of Ukraine”
is described as a source of the main biographical data on astronomers of Ukraine from the 15th century until
the beginning of the 21st century. The database is an upgrading component of the Ukrainian Virtual
Observatory portal and contains the main biobibliographical data and papers concerning astronomers of
Ukraine, as well as links to their publications. The existing biographical sources about astronomers in the
world are discussed briefly. A list of the principal publications about astronomers of Ukraine is given.

The paper is published in th "Kinematics and Physics of Celestial Bodies" (2014, #1).
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Poab kuiBcbkoro ropapucrsa «IIpocsita) B nommpeHHi NpUPOIHUYMX 3HAHD
cepea rpoMaau

Jlamko M. B.

Kuiscoxuit Yuisepcumem imeni b. I pinuenka,
8yn. Boposcvkoco, 18/2, m.Kuis, 04053, mixalic_lasco_@ukr.ne

Kinenp XIX — mouarok. XX cT. OyB 4acoM aKTHBi3alii MPOCBITHUIILKOTO PyXy HA HAJIHINPSIHCHKIN
VYkpaini. YCBiIOMIIOIOYH BCIO 3arpo3y, SKy Heclia B co0l IapchKa MOJITHKA, (3a00pOHa YKPaiHChKOI MOBH,
YKpaiHChKOI IIKOJIM, MEPEHIKO/PKaHHS B JOCTYII HApOJHUX Mac 0 3arajlbHOOCBITHIX 3HaHb, LEH3YpHI
NepeciiyBaHHs HAyKOBO-TIOMYJISIPHOT JIITEpATypH 1 T. 1H.) YKpaiHChKa IHTEITCHIliS MOYMHAIOYU 3 KiHIIS
XIX cr. B3sya Kypc Ha BHJIABHUYY Ta MPOCBITHHULIBKY AISUIBHICTh PE3yJbTaTOM SIKOi CTalo MOLIMPEHHS
cepes HapoXy eJIeMEHTapHUX 3HaHb 3 ICTOPil, MPUPOIO3HABCTBA, MEAULIMHH, CUIBCHKOTO FOCHOIAPCTBA 1 T.
n. Came TOMy Ha Hally JyMKY JOLUIBHO PO3IJISTHYTH AISUIBHICTH KHiBCbKOro ToBapucTBa «IIpocsita» Ta
NOUIMPEHHS] HUM 3HAaHb HPUPOAHUYOTO XapakTepy cepel HaceleHHA. [IpoiCHYBaBIIM TPOXH MEHIIE
YOTUPHOX POKIB TOBAPUCTBO Ta MOro 4YieHM 3yMUIM BHUJAATH LUy CEpil0 JITepaTypu MNPHUPOJIHUYOTO
XapakTepy 3iMCHUBIIN HeaOWSKWN BKIIaA B HapoAHy mpocBiTy. Cepis KHIKOK sika Buxommia 3 1906 mo
1910 pp. BkiIroyana B cebe IIMPOKY TEMATUKY, 30KpeMa 3HaOMMJIAa YMTadiB 3 reorpadiero Ta reosoriero
(«IIpo mpomoBuTHII Okean», «IIpo Mesencbky TyHapy» K. 'amamii, «IIpo myctuni» b. I'pinuenka, «IIpo
['pennanaito», «OnoBigaHHS NPO IIAXTH Ta 3eMJSIHHM Byrinb» M. 3aripHpoi,) eleMeHTapHi 3HAHHS 3
METEOPOJIOTii IMogaBalia HayKoBO TomyisipHa oponrypa «I[Ipuroma Ha cemi» O. PycoBa. HaykoBi 3HaHHS ITpo
OpUpoay OJIMCKAaBKU Ta TPO3M YMTAy MII' HOYEPHIHYTH 3 oAHOMMeHHO0i Opourypu «IIpo rpim Ta 6i1ucKaBKy»
b. I'pinuenka, i 3pemror acTpOHOMIYHI YSBJIEHHS o cBiToOyn0BY nogaBanu opourypu «lIpo cBit boxuii»
1O. Ciporo, ta «IIpo Heb6o. Ilomynspua actpoHomiss» C. Uepkacenka. SIk 6auMMo 3 HaBeIEHUX IMpallb
«HAayKOBHUH aCOPTUMEHT» BUAAHb MPUPOJHHYOTO MUKITY OYB AOBOJII OOMIMPHUM 1 3/1iIHCHIOBAB CBili BHECOK B
OCBITY HaceJIeHHs Ta MiJIBUILIEHHS HOro KyJabTYpPHOTO PiBHS.

Buecok maremaTukiB KIII B po3BUTOK KHIBCHKOI IMOBIPHiCHOI IIKOJIH

bamrrosa JI.C.

Heporcasnuu nonimexuiynuu myseu npu HTYY «KIIl», Kuis, Yxpaina
npocn. I[lepemocu, 37, kopn.6, Kuis, 03056, lyudm.bash@ukr.net

bararo HayKkoBHX HaNpsSMKIB € CHUIBHUMM JUIS Pi3HUX AUCHUIUIIH. OCOOJIMBO 1€ CTOCYETHCS
MaTeMaTHUKH, sIKa € BATOMUM IHCTPYMEHTOM OUIBIIOCTI IPUPOAHUYUX HAYK.

Etanu po3BuUTKY JochijkeHb 3 Teopii HMoOBIpHOcTeH B cTiHax KHIBCHKOro MOMITEXHIYHOTO
IHCTUTYTY 3 MOMEHTY 3aCHYBaHHsI BUIILY 1 10 HAIIMX JHIB PO3KPHUBAE BHECOK BUAATHUX OCOOMCTOCTEN B LIeH
npouec. Ilpu npomy nocmipkenns maremaTukiB KIII B mil ramysi po3risiialoThCsl sIK OJMH 3 TOJOBHHUX
HarnpsIMKIB po3BUTKY MaTemaTudHoi mkonu KIII Tak 1 sik HeBig'eMHa CKiIagoBa KUIBCHKOI MMOBIPHICHOI
IIKOJIH.

[Tpormiec mocmikeHb 3a IIEI0 TEMATUKOIO PO3TISAAETHCS, K TOCUTh 3HAYHUN TPOPUB B Mi3HAHHI
CBITY, BIH 0OCOOJIHMBO CTPIMKO pO3BUBAETHCSA 3 XX CT. 710 HAIIUX JHIB.

Bce 1e 1ae MOXIMBICTD 3pOOMTH BUCHOBOK, IIIO TEOpisi MMOBIPHOCTEH € CydacCHUM IHCTPYMEHTOM
JUIs BUBYCHHS 1HIIMX Tajly3ei HayKd 1 acTpOHOMIi 30Kpema.

108


mailto:mixalic_lasco_@ukr.ne
mailto:lyudm.bash@ukr.net

HaykoBuii CBiTOIISI1 OHANITBA TA HAYKOBO-NOMYJIAPHA Nepioauka B YKpaiHi

bexux T.B.

«Hayxoso-oceimusa cninka «Maioymuey,
peodaxyisi HayKko8o-nonyisaprozo dxcypuany «Kpaina snane», m. Kuig
krainaz@mail.ru

[TommpeHHs: HayKOBUX 3HaHb, O3HAMOMIIEHHS TPOMaJy 3 MapagurMOI0 HAyKOBOI KapTHHU CBITY €
HEBII’€EMHOI0 YaCTHHOIO HAyKOBOrO Ipolecy 1 3azadamu npocBiTHHLITBA. OcoOnuBa yBara mae OyTu
NPUKYTa O TPAHCIALIT 3HAHb Cepel] FOHALTBA. 3A0XOUYCHHSM O HAyKH Ta MiATPUMKOIO iHTepecy 10 Hei, He
IPOCTO BUKOHYETHCA TMpodopieHTamis, a i (opMyIOThCS MiJBAIMHU HIMPOTH Ta TIUOMHU HAYKOBUX
TIOTJISA/IIB, BMIHHS OPIEHTYBATHCA B 0€3CUCTEMHOMY 1H(POPMAIITHOMY TIOJII.

dopma MOMMPEHHS 3HaHb 4Yepe3 MepioAMYHI HAyKOBO-TIOMYJISIPHI BHJAHHS BUIpaBaia cede
JIAaBHBOIO ICTOPIEI0 1 Ma€ MPOJIOBXKYBAaTH CBOE ICHYBaHHS B €MOXY HOBITHIX 1H(GOpPMAIIHUX TEXHOJIOTIH.
Cran npo0sieMu B cydacHiil Ykpaini 6akae OyTH KpaliuM i BUMarae KOHKPETHUX JIEBUX KPOKIiB.

Jesiki n1bOropiuHi 3HaMeHHi 1aTH B iCTOPII AaCTPOHOMII Ta KOCMOHABTHKH

Caauiti JI. M.

I'onoBHa actponomiuna oocepBaropis HAH Ykpainu,
ByJ. Akanemika 3abonoTHoro, 27, Kuis, Ykpaina, 03680, lida@mao.kiev.ua

VY nr0ToMy 1bOro poKy MUHYJIO0 450 pokiB Bijl 1HS HAPOJDKEHHS 3HAMEHHMTOTO 1TaliiiCbKOro BYEHOTO,
onHoro 3 ()yHZAaTOpiB CydacHOro mpupogosHascTBa lamineo Tamines (1564—1642). Bin chopmymosas
3aKOHM TUHAMIKHU, 30KpeMa JIOCIITUB 3aKOHOMIPHOCTI pyXiB TLUI MiJ] A1€10 CUIU TSDKIHHS. Y YSHHI MepIiuM B
ICTOPIii HayKH MPOBIB TEJIECKOMIYHI CIIOCTEPEKEHHS HEOSCHMX 00’ €KTiB, 3pOOUBIIHN 1Ty HU3KY BiAKPUTTIB.

VY cepnni muHe 175 pokiB 3 yacy ypouuctoro BigkpuTTs ['onoBHoi (ITynkoBchkoi) acTpoOHOMIUHOT
obcepBaropii PAH nmo6nu3y [lerepOypra, sky TpuBaJInii Yac Ha3WBAJIA aCTPOHOMIYHOIO CTOJUIICIO CBITY. Ha
TepuTopii YKpaiHu BoHa Maia ABa (ijiany, siKi 3ro0M IepeTBOpUIMCS Ha OKpeMi o0cepBaTopii.

VY ciuni MuHyno 125 pokiB 13 1HS HapOPKEHHS BUJIATHOTO paasiHCbKOro actpoHoma B.I'. decenkoBa
(1889—1972). lleit yuenumii — BHNYCKHHMK i BHKJIaaad XapkiBcbkoro yHiBepcureTy. B.I'. decenkoBa
BBAXKAIOTh OJHUM 13 OCHOBOIOJIOKHUKIB acTpodi3uku B CPCP. Bin gocnimxysas Micsup, mnaneru, CoHile,
30pi, TYMaHHOCTI, CKJaja [allakTUKW, MpalioBaB y raimy3sx arMocepHoi onTHkKM H KocMorosii. B.I.
@deceHKOB NPOSBUB ce0e AK TaJaHOBUTHI oOpraHizaTop Hayku. BiH, cepen 1HIIOro, opraHizyBaB Ta
oyomtoBaB [lepxaBHuii acTpoizuyHMii iHCTUTYT Y MOCKBI, SIKUH 3r0/I0M YBIHIIOB /10 ckiany Jlep>kaBHOro
actpoHoMiyHoro iHcTUTyTy iM. IL.K. IlITepu6epra. B.I'. decenkoB 3acHyBaB «ACTPOHOMUYECKUI KypHAI» 1
BIIPo0BXk 40 pokiB OyB HOro BIAMOBIJATBHIM PETAKTOPOM.

VY cepnHi MUHAaEe 4YBEpTh CTONITTS 3 JHS 3aIyCKy €BpOINEWCHKOro cymnyTHHKa «[immapkoc» —
HEepUIOro KOCMIYHOIO anapara, HpUCBIYEHOr0 aCTPOMETPHUUHUM J0CiiKeHHsIM. Ha 0CHOBI criocTepexeHs 3
OOpTYy IILOTO KOCMIYHOTO amapaTa CKJIaJeHO 30PSHUM KaTajor, SKui € peanizaiieto MixkHapoaHoi HebecHOT
CHCTEMH KOOPJHMHAT B ONTHYHOMY Jiama3oHi. Pob6oTa cynmyTHuKka «['inmapkoc» 3amodaTkyBajia HOBY €py B
acTpoMeTpli — BH3HAYEHHS IOJOXEHb, BIACHUX PYXIB 1 MapaiakciB HEOECHMX TiJ 13 HaBKOJO3EMHOI
opoiTH.
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Bocnurannuuk KueBckoro ynupepcurera

Henaxosa E.M., Kopouss E.A.

I'nasnas acmponomuyeckas oocepsamopus HAH Ykpaunol
yi. Akademuka 3aboromnoeo, 27, Kues, Yxpauna, 03680, e-katerin@bigmir.net

JlokJlag TOCBSIIEH M3BECTHOMY YKPAaMHCKOMY COBETCKOMY AacCTPOMETPUCTY —  AJIeKCero
Koncrantunosuuy Kopoisto (1913—1977). Ha ocHoBe MarepuajloB CeMEHHOro0 apxuBa IIOKa3aH MYyTh B
HayKy OOBIYHOro MaipuMka ¢ kueBckoro Ilogoma. PacckaspiBaercss o0 yyacTHHM MOJIOJOIO YYEHOI'O B
KueBckom moamosise BO BpeMsi HeMelKO-(halicTckoi okkynanuu Kuesa.

B 3axmtouenne npusoasatcs ceenenus o6 actepoune OLEXAKOROL’.

Marepiaju npo cousiune 3areMHeHHs1 1914 poky 3 ¢ponaiB AcTrpoHoMiuHoro myszero AO Ta KMIBCbKHX
apxiBiB

Kazannesa JI.B.

Acmponomiuna obcepsamopin Kuiscovkoeo nayionanvhozo ynisepcumemy imeni Tapaca Illesuenka,
eyn. Obcepsamopna, 3, Kuis, 04053, KazL(@ukr.net

1914 pik ctaB 6araTo B 4OMy INEPEIOMHUM JUIsI CBITY Ta CycmiJibcTBa. Lle cTocyerscs 1 Hayku B
JIOMYy Ta acTpoHOMii 30kpeMa. OcoOIMBO MOKAa30BUM BHAETHCS CEpIIHEBE COHsAYHE 3aTeMHEeHHs 1914 p.,
SIK€ PO3MOYaIOCh HEBIOB31 micisi oroyomenHs [lepmoi cBiToBoi BiifHM. CMyra 3aTeMHEHHs NEpeTHHAIa
VYkpainy ta Kuis, Bnepiie 6arato iHO3eMHUX HAyKOBHUX €KCIIEIUIIIN MpHixano 1o micTa Ta Kpainu. TpuBana
HiATOTOBKA JI0 MPOBEACHHS CIIOCTEPEKEHb, JTUCTYBAaHHS, BHOIP MICIb IS CIIOCTEPEKEeHb, HOBITHIM Ha TOM
yac IHCTPYMEHTapiif, METOJUKU Ta MPHUCTOCYBAHHS, WIEHU EKCIEIULId Ta MICLEBl crocrepirayi, peakuis
MePeCciyHUX TPOMAJISIH Ta OCBITIICHHS TOJii TPECO0, CIIOTaIy Ta MyOJiKaiii, pe3yJbTaTH CIIOCTEPEKECHD Ta
dororpadii, npuyoMy B yMOBax BiK€ pO3MOYATHUX BIMCHKOBHX iii... Bei 1l 310paHi Marepianu J03BOJSIOTH
BITHOBUTH XPOHOJIOTIIO TOJIA Ta BigU4yTH atMochepy THX dYaciB, Kpamle 3pOo3yMiTH iCTOpIiIO camoi
oOcepBaTopii, OCOOJIMBOCTI HAyYKOBHX MIiAXOMIB CTOJNITHBOI JaBHWHU, BIJHOILIEHHS JI0 HAyKOBIIIB
TOTOYAaCHUX KHSH, MDKHApOJHE HayKOBE CHIBPOOITHUITBO Ta 06araro iHmIoro. Marepianu CKIaJaioThCs 3
3anuciB, Gortorpadii, myOsiKkariil, sk OpUriHaIbHUX TakK 1 KOMiH, 3HAlIEHUX B apXiBax MicTa.

Jlo 70-piuus 3acHyBaHHs I'os10BHOI acTpoHomiuHoi 00cepBaTopii HAH Ykpainu

Kopcyns A.O.

T'onoena acmponomiuna obcepeamopis HAH Ykpainu,
ey Akademixa 3abonromuoeo, 27, Kuis, Ykpaina, 03680, akorsun@mao.kiev.ua

PosrnsinyTO 1iKaBl MaoBiAOMI CTOPIHKM icTOpii 3acHyBaHHs Ta ctaHoBieHHs ['AO HAH Vkpainuy,
JI0J11 0COOMCTOCTEH, 110 CTOSUIM Y BUTOKIB HAYKOBHMX HAIPSIMKIB MPOB1IHOT HAYKOBOI YCTaHOBH KpaiHH.

Ocob6nuBa yBara npujiieHa BHecky O..OproBa B ¢popMyBaHHS HAyKOBHUX HANpPSIMKIB JTOCI1KEHb
o0cepBaTopii, CTBOPEHHS ii KOJIEKTUBY Ta IHCTPYMEHTapPI0.
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Karacrpoda na baiikonypi

Bonrenko O.C.

Hepocasnuu nonimexuiynuti myzeu npu HTYY « K1y, Kuis, Yxpaina
npocn. I[lepemozu, 37, kopn.6, Kuis, 03056, museum@kpi.ua

KocmonaBTHka, 0cOOGIMBO B Mepioj AECCATWIITTS MICs 3alyCKy IEPIIOro IITYYHOTO CYMyTHHKA
3emMiti, TpUBAJIMK Yac 3aJIMIIATIAch BEJIbMHU 3aKPUTOI0 TEMOIO, HE3BAKAIOUM HA IMiJBUIICHUH iHTepec A0 ii
icropii. [llupokoMy Koy mepeBakHO OyJjM 3HalOMI JOCATHEHHs 11i€1 HOBITHBOI Tally3i, a BCi HEBIa4l Ta
MPOPAXYHKHU PETEIHHO 3aMOBUYBAIKCH. AJI€ JIJIsl TOBHOTH ICTOPUYHOTO CIPUAHATTS BaXKJIMBI HABITh JACTAI.

B ymoBax ckiagHoi MbKHapoAHOT 00cTaHOBKM HampuKiHIl 50-X - modaTky 60-x pokiB XX cTopiuds
MPOXOUIIO CTBOPEHHSI MDKKOHTHHEHTAJIbHUX PaKeT HOBOT'O MOKOJIIHHS, 3JaTHUX J0JATH TUCAYl KIIOMETPIB
JUTst 3a0e3MeUeHHsT paKeTHO-SIEPHOTO UTY KpaiHu. ['ooBHA poiik B ITUX poOoTax HaxaBaigach pakeri P-16.

[Ipo miaroToBKa 10 MyCKy MepIIoi MIXKOHTHHEHTAJIbHOI 0alicCTUYHOI PakeTH Ha BUCOKO KUIUITYUX
(TOKCHYHMX ) KOMIIOHEHTaX MaJIMBa 3 AAIBHICTIO MOIBOTY 10 13000 kM., mpo NpUYUHN BUOYXY pakeTH, mpo
karactpody Ha baitkonypi 24 xoBTHsa 1960 poky, mo 3a0paya xKuTTs 74 BUNPOOYBayiB PAaKETHOI TEXHIKH,
npo ICTHHHY NpUYHMHY 3arubeni mepmoro [omoBkoma PakeTHMX BIHCBK CTpaTEriyHOTO NPU3HAYCHHS,
['onoBHoro Mapmana aptunepii M.l. Henemina nonenaBHa Oyna BiacyTHs iHQopmaris. 31 crorajiis
OUYECBH/LIB Ta IXHIX pIAHUX, 3 ONPWIIOJHEHHWX JIHMIIE OCTAHHIM YacoM JOKYMEHTIB Ta TEXHIUHOi
JOKYMEHTAIIli BJAJIOCs BIATBOPUTH X1 TOTOYACHUX MOIiH.
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