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YHikanbHUI eKcriepiMeHT B KOCMOCi: pe3y/IbTaTH AOCTiPKeHHA
siapa komeru YypromoBa-I'epacumenko anaparamu Poserra i
N0CaAKoBUM MoayneM Dinu

Uypromos K.I.

AcTtpoHomiuHa o6cepBaropis
KwuiBcbKoro HaijioHanbHOro yHiBepcurtety iMeHi Tapaca I1leBueHka
KuiB, Ykpaina

klimchur@ukr.net

OCHOBHOIO 3a/lauer0, MOCTaB/IeHOIO Tepe, KOCMIYHOK Miciero Po3serra,
Oy/10 BUBUEHHSI MPOOIEMM TIOXO[PKEHHSI KOMET, 3B'A30K MK KOMETHOIO i
MDK30DSIHOIO PEUOBMHOKO i iX  3HaueHHs1 [y moxolykeHHs COHSUHOI
cucremu. Li 3azgaui Oysmm Gnvckyde po3s's3aHi NPOTSTOM /IOBrOTPHUBAIOTO
MOMBOTYy KOCMiuHOro Kopabms "Poserra" 3 2004 mo 2016 poku 1o sigpa
nepioguuHoi kKoMmetru Uypromosa-I'epacumenko, Bigkputoi B Kuesi
actpoHoMaMy KuiBCbKOro HaljiOHaJBHOIO YHiBepcuteTy imeni Tapaca
[ITeBuenka Knumom UypromoBuM i CeiTyiaHorwo I'epacrmMeHKo.

Ta3onozibHi ckMafoBi i KOMM BK/IFOUYAlOThH psifi 3'€lHAHb, L0
BKa3ylOTb Ha OCOONMBOCTI BUHWKHEHHS HeOeCHOro Tila. 3a BUMipamu
MpuiajiB, BCTAaHOB/IEHMX Ha "Po3eTTi", BUsIB/IeHI Mapu BOAU, OKHUC, IBOOKHUC
i mucynbdif ByI/IeIo, aMiak, MeTaH, MeTaHoJ, GOpMasTbEeril, CipKOBOJIEHD,
LliaHICTUH BOJEHb, [IOKCHA CipKH, cipka, Harpiki i marHii, cepes 16
CK/1aZlHUX OpraHiYHUX CIIOJIyK BIIepllle BHHAal/eHO B KOMeTax alleTamiJ —
CH3CONH,, atteton — (CHj5),CO, MetunizonpaHar — CH;NCO i
nportioHanberig — CH;CH,CHO. Sapo KomeTH Mae HerpaBWILHY (opmy,
BOHO CKJIAJIA€ThCS 3 [IBOX YacTUH "rosoBu" i "Tynyba", 3'e[HAHUX BY3bKOIO
nepeMuukold. Ha 3HiMKax "PoserTu” BHIHO rpy0i 3/7aMu TOBEpXHi, KPyTi
ripchki CXWIHM, TIOLATKOBAaHI MpoBajamu, xpebTamu i Opuiamu, MOKPHUTI
po3ApobeHNM MarepiasioM HeBe/VKi PiBHUHHI Tonisl. BusiBiieHo, 110 sipo
koMmetu 67 P / UypromoBa-I'epacvMeHKO CK/1afa€Tbcs Ha ~75 IPOLIEHTOB
nwiy U ~25 mpoueHToB Kpurd. Kocmiunuii anmapar "Poserta" BUSIBUB Yy
XMmapl rasy HaBKo/lO fjpa koMeTd UypromoBa-I'epacMMeHKO HecCIiofiBaHO
BEJIMKY KIUIBKICTb MOJeKyn KucHo 02, npuyoMy BUSIBUIOCS, IO
KOHLIEHTpaLlisl KMCHIO OJJHAKOBa [yIs BCiX DErioHiB KOMETH, 1[0 TOBOPUTH
PO 1oro HeMMOBIpHY ZaBHUHY. KriceHb 30epircs B MaTepil KOMeTH 3 YaciB
¢opmyBanHs COHSUHOI CHUCTeMH, III0 CIIPOCTOBYE 3HA4YHy YaCTHUHY
Cy4acHUX Teopili (opMyBaHHS TlaHeT. BusiBW/IOCS, 1[0 KHCEHb 3aiiMae
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yeTBepTe MiClie 3a KOHLIeHTpALi€l0 i Macor cepef, BCiX rasiB y rasoBomy
XBOCTi KOMeTH, ITOCTYIaUUCh JIMILIEe BOAI, YaZJHOMY rasy i BYIVIEKHUC/IOTI.
YueHi NpuUIycKaroTh, 10 KMCEHb NMOTpanuB y Hazjpa koMmetd UypromoBa -
lepacuMeHKO B TOM 4Yac, KOMM BOHAa ysABAsiAa Cobow Habip 3
MiKDOCKOITIUHUX 3epeH MWy i JbOAY Ha OKOMHULIX MakOyTHBOI COHSYHOT
crctemu. Takok Briepiie Oy/0 BHSIBIEHO MOJIEKYISIDHMHA —a30T y sigpa
koMeTu UypromoBa-I'epacMMeHKO, Bi/JHOLLIEHHS BMICTY siIKoro o smicty CO
BKa3ye He TilbKY Ha ¢a3y popmyBaHHs N2, a i ofasibIny Horo eBooLito,
30KpeMa, NepeBakHe BUIIAPOBYBAaHHS IPU NPOrpiBaHHI sf7jpa KOMETHU B XOAi
fioro ¢isuuHili eBosIOLii B3ZI0BX €BOJTIOLIIOHIOKUOT OpOiTH.

Hesiki reomeTpuuHi Ta Qi3uko-ximiuHi mapamerpu sigpa i komu 67P
UypromoBa-I'epacrmMeHKo (3a gocmimpkeHHsmu Poserty, 2014-2016 pp.):

Po3mipu («rosoBa» - MeHma yactuHa) 2.5 x 2.5 x 2.0 xm. Ilepiog
obepranHs sifipa 12,4043 roguH.

Maca sagpa ~ 10" kr. O6'em = 25 xm°. I'yctuna = 0,52 r/cm’.
[euzkicts BugineHHs BogsHoi mapu: [Q] H20 = 300 mi / cek (4epBeHb
2014); [Q] H20 = 1-5 n / cek (nuneHb-cepnienb 2014); [Q] H20 = 300
kr/cek (ceprneHb 2015). Temmeparypa mnoBepxHi 205-230K (numneHsb-
cepriedb 2014). IligmoBepxHeBi Temreparypu 25-160K (cepmens 2014).
BigHomieHHs HariBBayKKOi Bofiu 710 3BuuaitHoi DHO/H20 = 5.3 x 10-4, 1110
Oinblue HiXK B TPpUYi HiXK B 3eMHHX OKeaHaX. [HAYKLisl MarHiTHOTO TIOJIO B
mnasMoBoMy xBocTi kometn B~100 HT. [leTambHO [OCHIKEHO PO3BUTOK
KOMETHOI aKTHBHOCTI i YTBODEHHs KOMH i XBOCTa y KomeTdu. ATMocdepa
HaBKOJIO fi/jpa KOMETH YTBOPIOETLCS 3 BUKUJIB a3y Ta MNWIy YMC/IEHHUMU
KeTaMu (CTpyMeHsIMU), HaMOi/blli i TOTYXKHIlI 3 SIKMX pO3TallioBaHi B
paiioHi mepeMHuky, 10 3'€JHY€ MeHILy 4YacTUHY (rosoBy) 3 Oinblioro
(Tyny6om). BucioBieHO TpUMyIeHHs, 110 B siapi KomeTu UypromoBa-
lepacuMeHKO MOJK/IMBA MIPUCYTHICTh MiKPOOPraHi3MiB?

Atmocdepa HaBKO/IO sifipa KOMETH yTBOPIOEThCS 3 BUKWZIB Tasy i mumy
UUCTIEHHUMH /pKeTaMu  (CTpyMeHsIMM), BeNMKi 1 TIOTYXKHI 3  SIKUX
po3TalloBaHi B paiioHi epeMUUKY, 110 3'€JHY€ MeHILly YaCTUHY (TO/I0BY) 3
BeIUKUM (TyyOom).

From meteors to GRBs and beyond — wide-field search for rapid



optical transients

G.Beskin'?, A.Biryukov?*?, S.Bondar®, E.Ivanov*, S.Karpov'?,
E.Katkova*, N.Orekhova®*, A.Perkov*, V.Sasyuk?

!Special Astrophysical Observatory of Russian Academy of Sciences,
Russia
’Kazan Federal University, Russia
3Sternberg Astronomical Institute of Moscow State University, Russia
“Institute for Precise Instrumentation, Russia

beskin@sao.ru

Here we report an ongoing efforts for an untriggered search of rapid
optical transients of various astrophysical and non-astrophysical origins on
time scales down to fractions of a second with Mini-MegaTORTORA. The
Mini-MegaTORTORA (MMT-9) system is a novel multi-purpose wide-field
monitoring instrument built for and owned by the Kazan Federal University,
presently operated under an agreement between Kazan Federal University
and Special Astrophysical Observatory, Russia.

It includes a set of nine individual channels installed in pairs on five
equatorial mounts. Every channel has a celostate mirror installed before the
Canon EF85/1.2 objective for a rapid (faster than 1 second) adjusting of the
objective direction in a limited range (approximately 10 degrees to any
direction). This allows for either mosaicking the larger field of view, or for
pointing all the channels in one direction. In the latter regime, a set of color
(Johnson's B, V or R) and polarimetric (three different directions) filters
may be inserted before the objective to maximize the information acquired
for the observed region of the sky (performing both three-color photometry
and polarimetry).

The channels are equipped with an Andor Neo sCMOS detector having
2560x2160 pixels 6.4um each. Field of view of a channel is roughly 9x11
degrees with angular resolution of roughly 16" per pixel. The detector is
able to operate with exposure times as small as 0.03 s, in our work we use
0.1 s exposures providing us with 10 frames per second.

The Mini-MegaTORTORA (MMT-9) instrument is operational since Jun
2014 and shows the performance close to the expected. We hope it will be
useful for studying various phenomena on the sky, both astrophysical and
artificial in origin. We expect it to be useful for studying faint meteoric
streams crossing Earth orbit, for detecting new comets and asteroids, for



finding flashes of flaring stars and novae, studying variable stars of various
classes, detecting transits of exoplanets, searching for bright supernovae and
optical counterparts of gamma-ray bursts.

The novelty of the MMT-9 is its ability to re-configure itself from a
wide-field to narrower-field instrument, which may open new ways of
studying the sky, as it may, in principle, autonomously perform thorough
study of objects it discovers - to simultaneously acquire three-color
photometry and polarimetry of them.

Here we present first results of its operation.

Ultra-Flat Galaxies Selected from RFGC Catalog.
The Sample Properties and Orbital Estimates of Halo Masses

I. D. Karachentsev', V. E. Karachentseva®, Yu. N. Kudrya®
!Special Astrophysical Observatory, Russian Academy of Sciences,
Russia
*Main Astronomical Observatory of National Academy of Sciences of
Ukraine, Kyiv, Ukraine
Astronomical Observatory, Taras Shevchenko National University of
Kyiv, Ukraine

We used the Revised Flat Galaxy Catalog (RFGC) to create a sample of
ultra-flat galaxies (UFG) covering the whole northern and southern sky
apart from the Milky Way zone. It contains 817 spiral galaxies seen edge-
on, selected into the UFG sample according to their apparent axial ratios
(a/b)s = 10.0 and (a’/b)r > 8.53 in the blue and red bands, respectively.
Within this basic sample we fixed an exemplary sample of 441 UFG
galaxies having the radial velocities of Vi < 10000 km s™*, Galactic latitude
of | b |> 10" and the blue angular diameter of agp > 1'. According to the
Schmidt test the exemplary sample of 441 galaxies is characterized by about
(80-90)% completeness, what is quite enough to study different properties
of the ultra-flat galaxies. We found that more than 3/4 of UFGs have the
morphological types within the narrow range of T = 7+ 1, i.e. the thinnest
stellar disks occur among the Scd, Sd, and Sdm types. The average surface



brightness of UF galaxies tends to diminish towards the flattest bulge-less
galaxies. Regularly shaped disks without signs of asymmetry make up about
2/3 both among all the RFGC galaxies, and the UFG sample objects. About
60% of UF galaxies can be referred to dynamically isolated objects, while
30% of them probably belong to the scattered associations (filaments,
walls), and only about 10% of them are dynamically dominating galaxies
with respect to their neighbours.

Our inspection of the neighbouring galaxies around them revealed only
30 companions with radial velocity difference of | AV |< 500 km s™ inside
the projected separation of R, < 250 kpc. Wherein, the wider area around
the UF galaxy within R, < 750 kpc contains no other neighbours brighter
than the UF galaxy itself in the same velocity span. The resulting sample
galaxies mostly belong to the morphological types Sc, Scd, Sd. They have a
moderate rotation velocity curve amplitude of about 120 km s™ and a
moderate K-band luminosity of about 10'°Ls,,. The median difference of
radial velocities of their companions is 87 km s, yielding the median
orbital mass estimate of about 5:10"Msu. Excluding six probable non-
isolated pairs, we obtained a typical halo-mass-to-stellar-mass of UF
galaxies of about 30, what is almost the same one as in the principal spiral
galaxies, like M31 and M81 in the nearest groups. We also note that ultra-
flat galaxies look two times less “dusty” than other spirals of the same
luminosity.

The small-scale magnetic activity of the quiet Sun

N.G. Shchukina
Main Astronomical Observatory, NAS of Ukraine, 27, ZabolotnohoStr.,
03680 Kyiv, Ukraine

shchukin@mao.kiev.ua

In the first part of this talk we provide a brief review on the quiet Sun
magnetic fields seen by the ~Zeeman eyes". In the second part of the talk,
we present investigations aimed at determining the magnetization of the
quiet Sun photosphere from the Hanle effect in atomic and molecular lines.
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The latter investigations indicate that the bulk of the quiet solar photosphere
is significantly magnetized, due to the ubiquitous presence of an unresolved
magnetic field with an average strength < B > = 130 G. This ““hidden" field
must is much stronger in the intergranular regions of solar surface
convection than in the granular regions. In fact, the ensuing magnetic
energy density is so significant that the energy flux turns out to be
substantially larger than that required to balance the chromospheric energy
losses. This new finding provide the clue for understanding how the outer
solar atmosphere is energized.

Motion of massive bodies and the gravitational radiation
V.I. Zhdanov

Astronomical Observatory, Taras Shevchenko National University of
Kyiv, Ukraine

We consider qualitative aspects of the problem of motion of massive
bodies in General Relativity and related subjects on the gravitational
radiation. Special attention is given to the effects of heredity in functional-
differential equations of motion in a direct form, which arise due to the so
called “tail terms” and the retardation of interactions. An approximation
method is proposed that enables to reduce the problem to the ordinary
differential equations of motion. Relevance of the PN-approximations and
the other approximation methods to the explanation of the famous results of
detection of the gravitational wave signal with the LIGO system is
discussed.



AcTtpodisuka,
rpasBiTaliisi Ta KOCMO0JIOTiA

Astroparticle Physics,
Gravitation and Cosmology
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Time delay of critical images in the vicinity of a gravitational lens
cusp point

A.N. Alexandrov, V.I. Zhdanov
Astronomical Observatory, Taras Shevchenko National University of
Kyiv, Ukraine
ValeryZhdanov@gmail.com

The time delay is the only dimensional measurable characteristic of the
gravitational lens system (GLS). It contains important information including
cosmological one that is difficult to obtain from other observations. Of
particular interest are four-image macro lenses, where the image
configuration allows us to estimate the location of the source with respect to
the GLS caustic. Here we consider approximate analytical formulas for the
time-delay of critical images in the neighborhood of a cusp. We find
formulas of the zero, first and second approximations in powers of the
proximity parameter. These formulas link the time delay with the
parameters of the lens potential. The relations found are illustrated by the
example of a simple lens model.

The Cherenkov Telescope Array: Muon Simulations
V.V. Beshley

Pidstryhach Institute for Applied Problems of Mechanics and
Mathematics, NAS of Ukraine,
Lviv, Ukraine

beshley.vasyl@gmail.com

The Cherenkov Telescope Array (CTA) is a new generation ground-
based Cherenkov telescopes (https://portal.cta-
observatory.org/Pages/Home.aspx). This observatory will be dedicated to
the very high-energy gamma-ray astrophysics in the energy range 20 GeV
to 300 TeV. The CTA will consist of two sites in northern and southern
hemisphere arrays. The first site will include 4 large-size telescopes and 15
medium-size telescopes, whereas the second site will include 4 large-size
telescopes, 24 medium-size telescopes and 72 small-size telescopes. In the
work we present our muon simulations for calibration of the CTA.
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Qualitative cosmological evolution in a hydrodynamical model
with a nonlinear equation of state

S.S. Dylda, V.I. Zhdanov

Taras Shevchenko National University of Kyiv, Ukraine
ValeryZhdanov@gmail.com

We study a global qualitative behavior of the scale factor and energy
density in homogeneous isotropic cosmology with a general barotropic
equation of state (EOS). We weaken conditions on EOS as compared with
[Jenkovszky et al., Phys. Rev. D 90, 023529 (2014)] to include the cases
with two or more points of zero enthalpy. Our consideration involves
scenarios with an exponential inflation, analogs of the Big Rip in the future
and in the past, singularity free solutions and oscillating Universes. Some
analytic examples have been considered; we found the scalar field analogs
to hydrodynamical models in question.

Intensity of galactic cosmic rays in the early Sun epoch

Yu.I. Fedorov, B.A. Shakhov, Yu.L. Kolesnyk

Main Astronomical Observatory, NAS of Ukraine, Kyiv, Ukraine
fedorov@mao.kiev.ua

It is known that in the distant past the solar wind mass flux was
significantly greater, the rotational velocity of the Sun was higher and the
solar magnetic field was stronger than in the case today. These effects lead
to increasing of cosmic ray modulation volume as well as to enhancement
of cosmic ray scattering in the heliospheric magnetic fields in the past. The
process of the heliospheric modulation of galactic cosmic ray intensity is
investigated on the basis of transport equation solution. The spatial-
energetic distributions of cosmic rays in the present epoch and in the past
are analyzed. It is shown that the particle density and the cosmic ray energy
density in the Solar system were considerably reduced in the remote past.
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The low energy particles of galactic origin have experienced especially
rigorous intensity modulation in the early heliosphere.

On the quantization of black holes
V.D. Gladush

Oles Honchar Dnipropetrovs’k National University, Dnipropetrovs’k,
Ukraine

vgladush@gmail.com

In order to construct a quantum model of black hole (BH), we introduce
a modified description of classical space-time BH (the Schwarzschild
solution). We develop the Lagrangian formalism of the vacuum

gravitational field in spherically symmetric space-time D =D_ 0D+
divided on the two regions, D_and D, (R- and T- regions). Metrics of the

regions D_and D, is taken in the scale-invariant form:

%%i e dif T d’ ~(n_+u. )dGQE,

—u

D, : dsfz% it e"*dnf—udf—(u++n+)2d62§,
L T, u,—n,

where U,ZU,(U,), n,=n,(77,),

U+:U+(X+), n+:n+(x+), X%:(Rg/z)nﬂ rOZ(Rg/Z)XO

The Hilbert-Einstein action after dimensional reduction and elimination of

the divergent term is written in the form S = gﬁd n_+ 6 . dx, , where

L= %3& et e g L - % R TRR |

13


mailto:vgladush@gmail.com
http://www.dnu.dp.ua/en

Variations L_and L. by Pg lead to the constraints. By imposing gauge

conditions e”@/ 2 —1, we construct the mass function and the Hamiltonian
function, the latter on the solutions vanishes. Note that their Poisson bracket
vanishes as well. We construct the Hamiltonian operator H, and mass

operatorM , in the minisuperspace. It turns out that 3, M % AH | thus

81, M 3" =0 on the solutions of quantum equations A%¥=0. The Eigen

functions of the mass operator (M Y=mW) are sought together with a

solution of equation HY = 0; wherefore we construct a solution of the
compatibility conditions these equations. Regularity conditions of the BH

wave functions in D_ and of decrease at infinity in D, lead to the

solutions:

D: ¥ _=C_ ’%11(20 57(2—177)), E=u-n, n=u-+n.

, _ g,
D+‘ lII+_C+ 2_77 Kl(za §+(2_r]+)

’ '§+:u+_n+’ n,=u . +n,.

+

Here I, ( ZK q( ) are Bessel functions of imaginary argument, C.
and C. are normalizing constants. The matching conditions lead to
characteristic equation on the parameter g = K‘mz/ 2ch describing the
spectrum of BH.

14



The method for solving various problems of Cosmic Ray modulation
Yu.L.Kolesnyk, B.A.Shakhov
Main Astronomical Observatory, NAS of Ukraine, Kyiv, Ukraine

We offer the further development of analytically-iterative method for
solving steady-state as well as unsteady problems of Cosmic Ray (CR)
modulation. Iterations for the problem solutions are constructed in the
spherically symmetric form of CR propagation equation. The main solution
of the considered problem consists of the zero order solution that is obtained
during initial iteration and amendments that may be received by subsequent
iterations. The finding of the zero order solution is based on the CR isotropy
during their propagation in the space while anisotropy is already taken into
account when finding the next amendments.

For a start, the method for a problem solution of CR modulation where
the diffusion coefficient, ko and the solar wind speed, u are constants with
LIS spectrum that has the form Cp™® and CR modulation size, r, was
examined. The testing of the obtained solution that has two iterations was
done by an analytical solution and solutions that were obtained by the
numerical methods such as Crank-Nicolson and Monte-Carlo backward in
time method. Finally, solutions that have only one iteration for two
problems of CR modulation with u=const and the same LIS spectrum form
were obtained and tested by numerical solutions. For the first problem, k
was proportional to momentum of the particle, p so it has the form k = k¢,
where n =p/mc. For the second problem, the diffusion coefficient was given
in a form x = ko B n, where 3 =v/c is the particle speed relative to the speed
of light. It has been shown the good matching of the obtained solutions with
numerical solutions as well as with the analytical solution for problem
where Ko=const.

We think that the obtained solutions by this method can be regarded as
analytical solutions of the considered problems for cases when a modulation
parameter, uro/Ko is not too large.
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Zeeman effect at magnetorotational explosive nucleosynthesis
V.N. Kondratyev

Taras Shevchenko National University of Kyiv, Ukraine

vkondrat@univ.kiev.ua

Nuclear densities exceeding normal values arise at core-collapse
supernovae (SNe) events and can be achieved in heavy ion collisions.
Accompanying strong magnetization is considered as noticeable pressure
component for an explosion. Nuclides produced in such processes contain
information on matter structure and explosion mechanisms. In this
contribution we analyze possibilities for radionuclides to probe the internal
regions of respective sites (cf. V.N. Kondratyev, Phys. At. Nucl. 75. 1442
(2012), EPJ A 50, 7 (2014) and refs. therein): SNe, Transmutation Facilities
(e.g., Accelerator-Driven System). Magnetic modification of nuclear
structure is shown to shift the nuclear magic number in the iron region
towards smaller mass numbers approaching titanium. Respectively,
maximum of nucleosynthesis products is modified with an enhancement of
titanium yield. The results are corroborated with an excess of “Ti revealed
from the INTEGRAL mission data for young supernova remnants at a field
strength ranging up to ten TeraTesla.

Large Voids and Nature of Dark Energy

B. Novosyadlyj, M. Tsizh
Ivan Franko National University of Lviv, Ukraine

We analyze the evolution of cosmological perturbations which leads to
the formation of large voids in the distribution of galaxies. We assume that
perturbations are spherical and all components of Universe — radiation,
matter and dark energy — are continuous media with ideal fluid energy-
momentum tensors, which interact only gravitationally. Equations of the
evolution of perturbations in the comoving to cosmological background
reference frame for every component are obtained from the equations of
conservation law and Einstein's ones and are integrated by modified Euler
method. Initial conditions are set at the early stage of evolution in radiation-
dominated epoch, when the scale of perturbation is much larger than the
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particle horizon. We investigate the evolution of spatial distributions of
density and velocity profiles for every component in the void. Several initial
profiles of those distributions are considered, including with initial
overdensity shells around the voids. It is shown that overdensity shell
appears in the process of evolution of void even if its amplitude was very
small in the initial profile, or absence at all (Gaussian initial profile).

We study also the dependences of the void observational (in principle)
parameters on the parameters of dark energy model, in particular, on
effective speed of sound and equation of state parameter, and propose an
observational test to find which model can explain the best the observed
density distribution and velocity field of matter in the largest voids in the
spatial distribution of galaxies.

Galaxies with active star formation: luminosity functions at zero
starburst age

S. Parnovsky, I. Izotova

Astronomical observatory, Taras Shevchenko National University of
Kyiv, Ukraine
par@observ.univ.kiev.ua

We present the results of the initial luminosity function investigation for
sample of star forming galaxies. The initial luminosity functions are based
on the data of the galaxy luminosities in the recombination Ha emission line
in the regions of ionized hydrogen and the ultraviolet continuum. The
luminosity of each galaxy is derived with due regard for individual
correction for extinction. The Ha galaxy luminosities are corrected for
aperture as well. The initial luminosity functions are derived from the
observed galaxy luminosities (having proper corrections) by taking into
account the statistical dependence of short-term evolution of galaxy
luminosity. Accordingly to this dependence, the galaxy luminosity in the Ha
emission line and FUV continuum is as high as possible just after starburst
(starburst age is equal to T = 0) and it strongly decreases with time after a
starburst age To=3.2Myr: L(T)=L0)xf(T), f(T)=1 if T<T,,
f(T) = exp(—p(T-Ty)) if T > To. The statistical dependence of the galaxy
luminosity evolution on the time scale about 10 Myr and the values for p
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and T, parameters are derived in the paper Parnovsky, S.L., et al.:
Astrophys. Space Sci. 343, 361 (2013).

We find the initial luminosity function parameters and show that log-
normal distribution provides a good fitting of the initial luminosity
functions for the starburst galaxies with Ha emission and ultraviolet
continuum.

Classical dynamics of the Bianchi IX model: space-like and time-like
singularity cases

S. Parnovsky', W. Piechocki?
'Astronomical observatory, Taras Shevchenko National University of
Kyiv, Ukraine
par@observ.univ.kiev.ua
“National Centre for Nuclear Research, Warszawa, Poland

We present the comparison of the dynamics of the vacuum Bianchi IX
model near the space-like and time-like singularities. These models are the
basis for constructing the general solution near the space-like (Belinskii,
Khalatnikov, Lifshitz and independently Misner) and time-like (Parnovsky)
singularities. We used both analytical and numerical study, which provide
the similar results.

In both cases there exist oscillatory type solutions with diverging
asymptotically curvature invariants. The dynamics of the time-like
singularity case includes singular solutions with diverging volume density
and vanishing curvature invariants, which are impossible in the case of
space-like singularity. This singularity corresponds to an infinitely distant
point and is not a real one, but just a coordinate singularity. We find an
asymptotical solution far from the real oscillation singularity.

18


mailto:iluk@observ.univ.kiev.ua

On the central abundances of galaxies: active galactic nuclei and
star-forming regions

L.S. Pilyugin', O.L. Dors?, M.V. Cardaci**, G.F. Hagele**, I. Rodrigues?,
E.K. Grebel®, P. Freitas-Lemes?, A.C. Krabbe?
'Main Astronomical Observatory of National Academy of Sciences of
Ukraine, Kyiv, Ukraine
2Universidade do Vale do Paraiba, Brazil
*Instituto de Astrofisica de La Plata (CONICET-UNLP), Argentina.
*Facultad de Ciencias Astronomicas y Geofisicas, Universidad Nacional
de La Plata, Argentina
>Astronomisches Rechen-Institut, Zentrum fur Astronomie der
Universitat Heidelberg, Heidelberg, Germany
pil620a gmail.com, pilyugin mao.kiev.ua

We estimate the oxygen abundances in the narrow-line regions (NLRs)
of active galactic nuclei (AGNs) from the optical emission lines through the
strong-line method (the theoretical calibration of Storchi-Bergmann et al.
(1998) and in the central star-forming regions through the calibration of
Pilyugin et al. (2012)). We examine the relation between those abundances
and the central intersect abundances in the host galaxies determined from
the radial abundance gradients. We found that the abundances in the centres
of galaxies obtained from their spectra are lose to the central intersect
abundances estimated from the radial abundance gradient both in narrow-
line regions of active galactic nuclei and central star-forming regions. The
oxygen abundances of the narrow-line regions of active galactic nuclei are
usually lower than the maximum attainable abundance in galaxies (~2 times
the solar value). This suggests that there is no extraordinary chemical
enrichment of the narrow-line regions of active galactic nuclei.
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Influence of ~7 keV sterile neutrino dark matter on the process of
reionization

A. Rudakovskyi'?, D. Iakubovskyi'”

'Bogolyubov Institute of Theoretical Physics, Kyiv, Ukraine
?Taras Shevchenko National University of Kyiv, Ukraine
3Discovery Center, Niels Bohr Institute, Copenhagen, Denmark

rudakovskyi@gmail.com

Recent reports of a weak unidentified emission line at ~3.5 keV found in
spectra of several matter-dominated objects may give a clue to resolve the
long-standing problem of dark matter. One of the best physically motivated
particle candidate able to produce such an extra line is sterile neutrino with
the mass of ~7 keV. Previous works show that sterile neutrino dark matter
with parameters consisting with the new line measurement modestly affects
structure formation compared to conventional cold dark matter scenario. In
this work, we concentrate on contribution of the sterile neutrino dark matter
to the process of reionization. By incorporating dark matter power spectra
for ~7 keV sterile neutrinos into extended semi-analytical 'bubble’ model of
reionization we obtain that such a dark matter would produce significantly
sharper reionization compared to widely used cold dark matter models,
impossible to 'imitate' within the cold dark matter scenario under any
reasonable choice of our model parameters, and would have a clear
tendency of lowering both the redshift of reionization and the electron
scattering optical depth (although the difference is still below the existing
model uncertainties). Further dedicated studies of reionization (such as 21
cm measurements or studies of kinetic Sunyaev-Zeldovich effect) will thus
be essential for reconstruction of particle candidate responsible the ~3.5
keV line.
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Discovery of the optically bright, wide separation double quasar
SDSS J1442+4055

A. V. Sergeyev,"? A. P. Zheleznyak,"? V. N. Shalyapin **
and L. J. Goicoechea*
Institute of Radio Astronomy of NASU, Kharkiv, Ukraine.
’Institute of Astronomy, V.N. Karazin Kharkiv National University,
Ukraine.
*Institute of Radiophysics and Electronics, NASU, Kharkiv, Ukraine.
“Departamento de Fisica Moderna, Universidad de Cantabria,

Santander, Spain.

Optically bright, wide separation double (gravitationally lensed) quasars
can be easily monitored, leading to light curves of great importance in
determining the Hubble constant and other cosmological parameters, as well
as the structure of active nuclei and haloes of galaxies.

Searching for new double quasars in the Sloan Digital Sky Survey III
(SDSS-III) data base, we discovered SDSS J1442+4055. This consists of
two bright images (r ~ 18-19) of the same distant quasar at z = 2.575. The
two quasar images are separated by ~2.1”, show significant parallel flux
variations and can be monitored from late 2015.

Static spherically symmetric configurations in the General
Relativity with self-interacting scalar fields

A.S. Stashko, V.I. Zhdanov

Taras Shevchenko National University of Kyiv, Ukraine
ValeryZhdanov@gmail.com

We study a possible role of a dynamical dark energy near compact
astrophysical objects using scalar field models. The scalar field is described
by Lagrangian with a canonical kinetic term. In order to derive exact
solutions of the problem we use a well-known inverse method when, instead
of postulating a scalar field self-interaction potential, some metric functions
are introduced yielding a solution of the Einstein’s equations together with
the scalar field equations and an analytic form of the potential. Circular
orbits of test bodies are studied in case of the solutions obtained.
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Estimates of efficiency of collisional Penrose process
in general rotating stationary spacetimes

LI.V. Tanatarov', O.B. Zaslavskii'?
'V.N. Karazin Kharkiv National University, Ukraine
Institute of Mathematics and Mechanics, Kazan Federal University,

Russia igor.tanatarov@gmail.com, zaslav@ukr.net

We consider the collision of particles in the equatorial plane of the
strong field region of a general rotating stationary spacetime, which may
include a black hole, or a naked singularity, or a wormhole. The possibilities
and regimes are investigated, which can result in large (formally divergent),
Killing energy of a particle produced in the collision and observed at
infinity. It is shown, that for this Killing energy to be large (formally
divergent), it is necessary for the energy in the center of mass frame at the
collision event to be commeasurably large. Finally, we explore the
geometric configurations in which this is possible, and the conditions that
allow for such high energy particles to escape to infinity.

Dark Energy Impact on the Evolution of Dark Matter Halo of
supercluster size

M. Tsizh, B.Novosyadlyj, Yu. Kulinich

Ivan Franko National University of Lviv, Ukraine
tsizh@astro.franko.lviv.ua

We study the evolution of spherical density and velocity perturbations in
3-component Universe on supercluster scales. The components are
radiation, matter (both baryonic and dark) and quintessential dark energy
which is a scalar field. The matter component in dominant in such forming
halo at all stages of evolution, except the earliest one. All components are
described in perfect fluid approach with barotropic equation of state. The
equation that govern the evolution are conservation and Einstein's ones, the
non-linear terms of second order are kept in them to make them more
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accurate, they also include terms that take into account Silk damping in
radiation component.

We solve this system of equations numerically. For this we've develop
two programs, the first of which integrate the system after we separate the
spatial and time variables and gives the amplitudes for the central part of
forming halo only and the second one solve the system of partial differential
equation by modified Euler method and gives the spatial distribution of
perturbation in spherical halo. We compare the results of two programs and
find that they practically coincide in the case of Bessel function j, density
profile.

Initial conditions are set at the early stage of evolution in radiation-
dominated epoch, when the scale of perturbation is much larger than
particle horizon. Several initial profiles of distributions of densities are
considered with the second program. We are interested in dependence of the
profile evolution on the parameters of dark energy model, in particular, on
effective speed of sound of dark energy.

The dynamics of quintessential dark energy at the center of dark matter
halo strongly depends on the value of effective sound speed cs (in units of
speed of light). If ¢, ~1 (classical scalar field) then the dark energy in the
gravitationally bound systems is only slightly perturbed and its density is
almost the same as in cosmological background. The dark energy with small
value of sound speed (c; <0.1), on the contrary, is important dynamical
component of halo at all stages of their evolution. We show how the
dependence of behavior of dark energy on its parameters (equation of state
parameter and effective sound speed) impacts the density amplitude in the
center and radial distribution of dark matter in forming halo. Our results can
be used for constraining the value of effective sound speed ¢, comparison
the theoretical predictions with observational data related to the large scale
gravitationally bound systems.
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Simulation of large-scale structure of Universe at VIRGO.UA
A.V. Tugay

Taras Shevchenko National University of Kyiv, Ukraine

tugay.anatoliy@gmail.com

The description of large-scale structures in the Universe is affected by
many selection biases. The way to get precise picture of extragalactic
structures is computer cosmological simulation. The latest cosmological
simulation project is EAGLE performed by VIRGO consortium (UK,
Germany and France). Within this project a virtual observatory of simulated
universe is available online. EAGLE database contains not only positions
and integral characteristics of simulated galaxies and dark matter halos, but
also detailed internal structure of galaxies and their images that can
be compared with real observations of nearby galaxies.

A new task for VIRGO.UA computing facility is proposed in the current
report. It is based on the pure hydrodynamic simulation without particles to
avoid the effects of discreteness. In the further developing of simulations
the methods of effective field theory could be applied. The results of
simulations will be compared with statistical parameters of distribution of
real galaxies in optical and X-ray band to improve the studying large-scale
structure formation and the nature of dark matter.

At the first stage of project a program for low-dimensional
hydrodynamic cosmological simulation was developed. Current results
include 1D and 2D linear collapse of symmetrical dust cloud.

Pure-connection gravity and anisotropic singularities
Yu.V. Shtanov

Bogolyubov Institute for Theoretical Physics, Kyiv, Ukraine
shtanov@bitp.kiev.ua

We review a class of modified gravity theories based only on SO(3)
connection field in four space-time dimensions. All theories in this class
have just two propagating degrees of freedom (the graviton), with general
relativity being a special case. The metric in this class of theories arises as a
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secondary concept, being a specific local function of the curvature of the
SO(3) connection. In terms of the metric, departures from general relativity
can be arranged so as to become important in regions with large Weyl
curvature. We show how the Kasner singularity of general relativity is
resolved in a particular one-parametric family of modified gravity theories
of this class. There arises a new asymptotically De Sitter region “behind”
the would-be singularity, the complete solution being of a bounce type.
Although the effective metric described by this solution still contains
singularities and experiences changes of signature, the fundamental SO(3)
connection field is everywhere regular. This picture is similar to the
previously studied resolution of black-hole singularity in the same family of
theories.

Oxygen abundance asymmetry in the disks of the CALIFA galaxies

I.A. Zinchenko!, L.S. Pilyugin', E.K. Grebel?, S.F. Sanchez?, J.M. Vilchez*
"Main Astronomical Observatory, NAS of Ukraine, Kyiv, Ukraine
2Astronomisches Rechen-Institut, Zentrum fur Astronomie der
Universitat Heidelberg, Germany
% Instituto de astronomia, Universidad Autonoma de Mexico, D.F.
Mexico
4 Instituto de Astrofisica de Andalucia, Granada, Spain

zinchenko@mao.kiev.ua

We construct maps of the oxygen abundance distribution across the
disks of 88 galaxies using CALIFA data release 2 (DR2) spectra. The
positions of the center of a galaxies (coordinates on the plate) were also
taken from the CALIFA DR2. The galaxy inclination, the position angle of
the major axis, and the optical radius were determined from the analysis of
the surface brightnesses in the SDSS g and r bands of the photometric maps
of SDSS data release 9. We explore the global azimuthal abundance
asymmetry in the disks of the CALIFA galaxies and the presence of a break
in the radial oxygen abundance distribution. We found that there is no
significant global azimuthal asymmetry for our sample of galaxies, i.e., the
asymmetry is small, usually lower than 0.05 dex. A significant (possibly
dominant) fraction of the asymmetry can be attributed to the uncertainties in
the geometrical parameters of these galaxies. There is evidence for a
flattening of the radial abundance gradient in the central part of 18 galaxies.
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We also estimated the geometric parameters of a galaxy (coordinates of the
center, the galaxy inclination and the position angle of the major axis) of
our galaxies from the analysis of the abundance map. The photometry-map-
based and the abundance-map-based geometrical parameters are relatively
close to each other for the majority of the galaxies but the discrepancy is
large for a few galaxies with a flat radial abundance gradient.

BiptyanbHili peHTreHiBcbKili Ta rama-oocepBaropii BIPT'O B
Ykpai#i 10 pokiB

B.I. 'maTuk

ActpoHomiuna obcepBatopisi, KHIBCbKHI HalliOHA/IbHUM YHIBEPCUTET
imeHi Tapaca IIleBueHka, Ykpaina

hnatyk@aobserv.univ.kiev.ua

B 2006 poui y KueBi crinbHUMHU 3ycHU/IsMU (i3WYHOTO (aKysabTeTy
KuiBcbkoro HauioHanbHOro yHiBepcureTy imeHi Tapaca IlleBueHka,
IHcTUTYTY TeopetmuHoi ¢i3vku imM. M. M. Boromobosa HAH Ykpainuy,
JKeneBcbkoi obcepBaropil Ta LleHTpy gaHux kocmiyHoi micii INTEGRAL
(eBpoOTITEliCHKOTO KOCMIYHOTO Trama-Tejieckorna) 3a (hiHaHCOBOI ITiATPUMKH
HauionansHoro HaykoBoro ¢ongy IlIBeiijapii Oyno ctBopeHo BipryanbHy
PentreniBceky Ta I'ama-O6cepearopito BIPTO (VIRGO.UA) — HayKoBUiA
KOMIT'FOTepHUI 1IeHTp 3 acTpo¢i3WKU BHUCOKUX €eHeprii Ajisi MiATPUMKU
JocTimKkeHb B obsacti kKocMOMikpodisuku B YKpaini. B momosizi
npejcTaB/ieHa CydacHa CTPYKTypa Ta ONKMCaHIi OCHOBHI HarpsiMKd
pisineHOCTi BIPT'O, BH3HaueHi nepcriekTvBU ii PO3BUTKY Ta B3aeMOAII 3
IHIIIMU NTPOEKTaMH.

BIPI'O cropiHka B IHTepHerTi: virgoua.org
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IMomyk rajJlak THYHHUX JpKepe/T TPHILUIETy KOCMIYHUX NPOMEHIB 3
enepriamu nonag 10 eB

P. b. T'natuk
KuiBcbkuit HarfioHanbHU yHiBepcuTeT iMeHi Tapaca [1lepyeHka,
Ykpaina
roman_hnatyk@ukr.net

Cepes, 3apeeCcTpOBaHMX KOCMIUHMX IIPOMEHIB TIpPaHUYHO BHCOKHX
enepriii (KIII'BE, E>10% eB) BUAiNA€TLCA TPUILIET MOAIN B Kpy3i pagiyca
4° B o6acTi [anakTHYHOIO LEeHTPy. I3 3aCTOCYBAHHAM METOAY 3BOPOTHLOIO
po3paxyHKy TpaekTopiii KII'BE B marnitTHoMy mosi I'anakThKu IokasaHo,
10 TIOTEHL[IHHVUMH Ta/JaKTUUHUMU [PKepesiaMu TPUIUIETY MOXYTh OyTu
MikpokBa3zapu SS433, GRS1915+105, marHetap SGR1900+14 Ta Kymscre
3opsiHe ckyrueHHs1 NGC6760.

CraTuyHi HUIIHAPUYHO-CUMETPUYHI PO3B’SI3KU PiBHAHB
EitHmrreifHa i TeH30p eHeprii-iMmy/ibCy i3 B3aEMHO HpONOpPLiitHUME
KOMIIOHEeHTaMH

C.b. I'purop’es, A.B. JleoHOB
JHinporneTpoBCchKUI HallioHa/IbHUM yHiBepcuTeT iMeHi Osiecst 'oHuapa,
JJHITIpOneTpoBCHK, YKpaiHa
grig@ffeks.dnulive.dp.ua; arkadiyleonov@yahoo.com

Mu posrisgaemo piBHsHHS ElHINTeliHa y BUIMAAKy CTaTUYHOL
LITIHAPUYHOI CUMeTpil i3 TeH30pOM eHeprii-iMITy/bCy, 1[0 Ma€ HACTYITHUM
BUIIA]

Hlp 0 0 0

00 -p O 01
"o 0 -mp oP
H 0O O 0 - npﬁ

ge P - tuck, [0 3a/IeXKUTH JIMLLIE Bifi pafianbHOI KOOpJVHATH, I,m,

T M

N - posineHi givicHi crai.
[IpuknasaMy TeH30piB eHeprii-iMMyabCy L0 MalTh TaKy CTPYKTYPY Y
BUMNAJKy CTaTWYHOI LWIIHAPWYHOI CHUMETPii € TeH30p eHeprii-iMIysibcy
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€/IeKTPOMArHiTHOro 10/s5, 0e3MacoBOro CKa/lsipHOTO IO/, ifjeasbHOL
pifviHU Ta BUIMAaJ0K KOCMOJIOTIUHOI CcTasoi.

B paniii poboti mokasaHo, 110 piBHsHHA EHHIITelHa i3 TeH30poM
eHeprii-imnynbcy (1) po3najaroTbcsl Ha TPU SIKICHO He3aseXHi BUIAAKU, B
3QIKHOCTI Bif 3Havenn cranmux [ ,1M |1, 3uHalizeHo TouHi po3B’sA3KM
piBHsHE ElHIITEliHa A7 yCiX TPHOX BWIIAZKIB, Ta PO3IISIHYTO JesiKi iX
B/IaCTUBOCTI.

[Ba HalOi/MbIN 3arabHAX BUITAZKHU BiAIMIOBiZAlOTh 3HAUEHHIO IMapaMeTpa
n =- 1, uo Bkmouae B cebe cTaTvuHe eJIeKTPUYHE I10J1e

ds? =e?Vdt? - e2K-2Y (dp2 + dZZ) _ pze'ZUd(pz.
o)

Ta 3HaueHHsM napametpis [ , 1M 11, wo 3agoBonbHsAOTE N #- 1,

[+m+n#-1

21,
ds? =e?U d¢? - ezK-ZU(efzdpz +dz?)- eV dg?,

3

SIBHi BHpa3u /i1 METPUUHUX KOeillieHTiB JOCUTh TPOMI3ZKi i MOXKYTb
OyTu 3Haiigeni B [1] Ta [2].

1. S. B. Grigoryev, A. B. Leonov, Einstein equations in the case of
static cylindrical symmetry and the diagonal stress-energy tensor with
mutually proportional components, Ukr. J. Phys., 58, 894 (2013).

2. S. B. Grigoryev, A. B. Leonov, On Several Static Cylindrically
Symmetric Solutions of the Einstein Equations, MPLA, 31, 11 (2016).
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MarsiTorigpoguHamMiuHe Mo/|e/TIOBaHHS KOCHX MOCT-afjiabaTHUHUX
YAQPHUX XBU/Ib

T. B. Kysso, O.JI. ITeTpyk

[HCTUTYT MPUKIAHUX TIPO6JIEM MEXaHIKU i MaTeMaTUKU
im. [. C. ITlincrpuraua HAH
Ykpainy, JIbBiB, YKpaiHa

kuzyo.taras@gmail.com

OcoOnuBicTio afiabatiuHOl CTafil eBOJIOLI 3a/UIIKiB HAaZHOBUX 3ip
(3H) € Te, 110 BTpaTy eHeprii Ha BUIIPOMIHIOBAHHS € MaJIUMU TOPIBHSIHO 3
eHeprieto BuOyxy. IIpoTe BOHM CTalOTh CYTTEBUMHU 3i CIOBiIbHEHHSIM
ynapHoi XBwiii i maziHHAM Temmeparypu 3a ii gponTom g0 ~10° K. Taki
YMOBU TIOCTiHHO BUHMKAIOTh, KOJM Y/apHa XBW/S TOUMHAE DyXaTUCS Y
Cepe/loBUILll 3 BMCOKOI T'yCTHMHOIO, HalpUK/aJ MpU MPOXOIKEeHHI uepes
MonekynsipHy xmapy. ITpu nepexoai 3H 3 agiabarvuHoi cragii eBomoLii y
pagiauiiiHy cyTTe€BO 3MiHIOIOThCS (hi3vMKa ydapHOI XBWII Ta YMOBH [Jisl
TIPUCKOPEHHs YaCTOK Ha Hil.

Erosmoniist 3H mpotsarom moct-afiabatiuHOl cTafii CyNpOBOPKYEThCS
3POCTAOUOI0 POJUTIO pafiialfiiHuX BTPAT i CyTTEBOIO 3MIiHOI CTPYKTYPH
Tedii. 3o0KpeMa, GOpPMyIOTbCS 007acTi 3 BUCOKMMM TYCTHHOKO i
HaMpy>KeHiCTI0 MarHiTHOTO TMOjs Bifpa3dy 3a (poOHTOM ygapHOi XBHIT.
MarsiTHe mosie Mo)ke OyTH 30pi€HTOBaHe JOBIIBHAM YMHOM BiZJHOCHO
HarpsiMy TIOIIMPEeHHs1 yjapHoi xBuii. Ha apjiabatuuHiéi crazii marHiTHe
T10JIe He BIUIMBAE Ha JMHaMIKy Teuil, OCKIJIbKM Ha L1boMy eTari eBojtoLii 3H
T'YCTHHA TeIIoBoi eHeprii Iia3My, SIK MpaBwjo, € Habarato OijblLIO 3a
TYCTUHY eHeprii MarHiTHOro noss. A OT 3pOCTaHHS TyCTUHU IIa3MHy, a,
OT)Ke, i Harpy)KeHOCTi MarHiTHoro mosisi 3a ()POHTOM YZapHOI XBWII,
30i/IbIIIy€ pOJIb MarHiTHOTO TOJTs B TOZasbLil eBomoLii 3H.

Mu BUBUM/IM €BOJTIOLIiFO MTOTOKIB I/1a3MH 3 KOCUMM T10CT-a/1iabaTHuHuMuU
yaapHuMu xBuisMu B 3H B OfHODPIZHOMY MDK30DSIHOMY CepefioBHILL 3
MarHiTHUM rosieM. [l JOC/IiKeHHsI BIUIMBY Halpy>KeHOCTi MAarHiTHOro
MOJIsT Ta WOT0 TPOCTOPOBOI Opi€HTAIlil Ha E€BOJIIOLiI0 MOCT-afiiabaTHUHUX
3H, Mu uncenbHO PO3B'S3yBaiM CHUCTeMY AvdepeHI[iabHUX PiBHSHb AJIS
izeasbHOI MarHiTHOI rifipoAVHaMiKM 3 BpaxyBaHHSIM pafialliiHUX BTpar.
[ns 1poro MM BUKOPUCTAMM MarHitorigpoguHamiunuii kog PLUTO.
UucenbHe iHTerpyBaHHS y HbOMY 37iHCHIOETBCS 32  /[OTIOMOTOO
(hopmastiamy ckiHueHHHX 00'eMiB, 1110 103BOJISIE PO3B'SI3yBaTH PiBHSIHHSA B iX
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iHrerpanbHii  ¢dopmi, 1o, B CBOWO uepry 3abesreuye KODeKTHe
NpeZiCTaB/lIeHHs TipoJuHaMiuHOl Teuil 3 pO3pUBAMU Ta CUJIBHUMHU
rpajiieHTamH, SiKi IPUCYTHI y HaIlii 3ajadi.

Hdana pobora € TIPOAOBXKEHHSAM [OC/I/PKEHHS, [e PpO3IIsalucs
napajenbHi i TepreHAWKY/ISApHI yZapHi XBumi, i € Oifbll 3araabHUM
BUIIQ/IKOM OpieHTaL{ii MarHiTHOro 1oJisi BifJHOCHO (PPOHTY yzHapHOi XBUII.
IMoBesiHKa KOCHMX TMOCT-afjiabaTMYHUX YJAPHUX XBU/Ib He MOXe OyTu
npefcTaBieHa  SIK  CyNepHosviis  eBo/oLii  mapanenbHoi  Ta
TepreHAVKY/ISpHOI XBWii, 60 BiANOBifHI PiBHSIHHSA MarOTh [JOAAHKH, SIKi
TIPOTIOPLIiKHi 0 AOOYTKY Pi3HMX KOMIOHEHT MarHiTHOTO mosist (Ui JofaHKH
PiBHI Hy/IIO JjMile A [BOX FPAaHUYHMX BUIAJKIB — JJid IapaseybHol i
TepreHAVKY/ISPHOI  yaapHOi XBuii). Yci 0OuYMCIeHHs TPOBOAWIMCS Ha
knacrepi ITITIMM.

JuHamika po3mmpeHHs BcecBiTy B KOCMOIOTiYHHX MOJE/ISAX
i3 HerpasiTaniiiHOI0 B3a€EMO/Ii€l0 MK TeMHOI0 eHepri€lo Ta TEMHOH)
marepiero

P.I. Heomenko, b.C. HoBocsiauii

JIbBiBCHKUM HalliOHA/IbHUH YHiBepcuTeT iMeHi IBaHa ®paHka, JIbBiB,
YkpaiHa

PosmissHyTO  eBo/moOLiit0  OfHOpiAHOrO  i3oTpomHoro  BceecBity 3
JWHAMIUHOI TEMHOK €HEepri€l0 Ta TEMHOK MaTepi€r, sKi B3a€EMOJIITh
MK co00t0 rpaBiTariiiHo Ta HerpasiTauifiHo. KoxHuii komrioHeHT BeecBity
OIMUCY€EThCST HAOMKEHHSM ileanbHOi pifivHU. BUKOPUCTOBYIOUM DiBHSIHHS
AViHIiTaiHa Ta 3aKOHM 30epe)XeHHs /Ui KOKHOTO 3 KOMITOHEHTIB,
OTPUMAaHO PiBHSIHHS, SIKi OMUCYIOTh €BOMIOLiI0 MapaMeTpa PiBHSIHHS CTaHy
TeMHOI eHeprii Ta TYCTMHM IIPUXOBAaHHWX KOMIIOHEHTIB, a TaKoX
MpoaHali30BaHO [WHAaMIKy po3mmpeHHs1 BcecBiTy. Po3missHyTO [fekinbka
THUIIB B3a€MOJiH, 3a/e)XKHUX BiJj TYCTUH NPUXOBaHUX KOMIIOHEHTIB, CH/a
SIKUX BU3HAUa€ThCsl 1apaMeTpoM B3aemoii. ITokasaHo, 1110 B nieBHili obnacti
3HaueHb MapaMeTpiB MPUXOBAHHWX KOMIIOHEHTIB Ta MapameTpa B3aeMOAil,
TYCTUHUA TEeMHOI eHeprii abo TeMHOI Marepii MOXyThb, TIPH PO3IIMPEHHI
BcecBiTy, HabyBaTu Bii’€eMHHX 3HaueHb, IO MOXKe TPU3BOAUTH i [0
Bi/i’eMHOI CymMapHOi I'yCTHHU BCiX KOMITOHEeHT Bcecsity. 3HalizieHO yMOBH,
3a IKUX TYCTMHHU TeMHOI eHepril i TeMHOI marepii € 3aBXJu J0[aTHIMU.
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OpHoHamnpasJieHi i30TponHi po3B'aA3ku piBHAHL MakcBe/1a B
npocropi Keppa

B.O. ITenux, }FO.B. Taiictpa
[HCTUTYT NPUKIaJHUX TIPOOJIeM MeXaHiKH i MaTeMaTHKH
im. [. C. IMigcrpurayua HAH Ykpainy, JIeBiB, YKpaiHa
pelykh@iapmm.lviv.ua

[Mpobnema [OC/IHKEHHS Y OTPUMaHHs PO3B'SI3KiB piBHAHBL (i3UUHKX
noniB (MakcBeria, [lipaka) y piMaHOBHX IpocTopax (Ze, Ha BiAMiHY Bif
IJIOCKOTO, BOHU He 3BOAATBHCSA 10 PpiBHSHHS [I'Anambepa) BHK/IMKaHa
3B'I3aHMM XapakTepoM piBHfIHb. MM TMPOMNOHYEMO MeTOJ, PpO3LerIeHHS
cucTeM PpiBHSHb Yy CIiHOpHOMY (opManmi3Mi TMeplioro TOpSAKY 3
BUKOPUCTaHHsI i30TponHoi 6a3su Heiomena-ITenpoy3a. 3okpema, Hamu
PO3IVIAHYTO HEOAHOPIJHY CUCTeMy PpiBHAHb s criHopa Makcsemia y
Metpulli Keppa, ska omucye rpaBiTaijiiiHe mnosie (pimaHiB TpocTip),
CTBOpEHe TiJIOM Macoo M 3 NUTOMKUM KyTOBUM MOMEHTOM d. Po3misaemo
BUNAJIOK, KO/ obuzBa TOJIOBHUX 130TpOIHUX HanpsIMKA
€/IeKTPOMArHiTHOTO TOJIs 30iraloThCsl 3 TOJIOBHUM i30TPOMTHUM HanpsiMKOM
TeH3opa Beiins. BifnosigHe none € ofHOHANpaBaeHNM i30TPOITHUM I107IEM.
Y ubomy BUMAAKY y KoopauHatax boliepa-JlinakBicta y TeTpagi KinHepci
cucrteMa piBHSHb MakcBenna 3BOJUTBCA 0 JBOX PIBHSIHb B YaCTMHHUX
MOXiJHMX TepLIOro MOPSAKY BifHOCHO HeBiZOMOI KOMIUIEKCHOI (yHKIII.
Mu orpuMyeMo ii pPO3B'SI30K B aHaJITUUHOMY BUIIAL, SKUM Y BUIAAKY
BiJJOKpeMJIEHHsI 3MiHHMX Mae 0cobnuBocTi y Toukax @ = 0, m i OyB, 5K
BBa)KAEMO, GesmizctaBHO BTpaueHUM Yy poborax TbKOMIbCHKOTO,
Crapobincekoro i Yanzpacekapa. Bka3yeMO Ha MO/IMBI BHUKOPHUCTaHHS
LIbOTO pe3y/bTary [/ BUBUeHHs YopHOI Aipu Keppa.
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PenikToBi rpaBiTaniiiHi XBHWIi B KOCMOJIOTIYHUX MOJE/IAX 3
AMHAMIYHOI0 TeMHOI) eHepri€lo: CrocTepe)XyBalbHi 00Me)KeHHs 3a
pauumvu Planck-2015

O. CeprieHko

AcTtpoHomiuHa obcepBartopist, JIbBiBCbKUI HalliOHAILHUI YHIBEPCUTET
imMeHi IBana @paHkKa, YKpaiHa

olka@astro.franko.lviv.ua

IIpsime getektyBaHHs B ekcriepuMeHTi LIGO rpasitauiiHux XBUib Bif
3/IUTTS YOpHUX Aip 6e3 CcymHiBY craHe y ¢i3uili HaykoBoro mogiero 2016
poky. OfiHaK pesTiKTOBi TpaBiTalliliHi XBUJTi BCe 11le He BUsB/IeHI. BBaykarouw,
1[0 TeMHA eHepris € MiHIMa/lbHO 3B'SI3aHUM K/JIaCUUYHUM CKa/SIpHUM I10JIeM 3
0apoTpOrNHMM pIiBHSHHSM CTaHy, MU BCTaHOBJIFOEMO CIIOCTEPeXYBasIbHi
0OMe>XeHHsI Ha BK/IaJ] TeH30PHOI MO/ 30yPeHb B KOCMOJIOTIUHMX MOJEJISX 3
TakOI0 TEeMHOHK eHepriero Ajs pisHuX cleHapiiB iHQmsuii. Bukopucrani
Habopu JaHuX BK/IHOYaroTh JaHi KocmiuHoi o6cepBaropii Planck 2015 poky
mofo (roKTyallifi TemrepaTrypu pesiikTOBOrO BUIIPOMiHIOBaHHs, E-moxau
To/IAIpU3aLlii Ta JiH3yBaHHS, CIEKTP TOTY)XKHOCTI Ta/JakTHK 3 Omisigy Heba
WiggleZ ta kpuBi 6/ucKy HagHOBHMX THily la 3 kommisisiii JLA, a Takox
nmari Planck/BICEP2+Keck Array mogo B-moau mossipu3atiii pesrikToBoro
BUMpPOMiHIOBaHHsI. OOMeXXeHHS A/1s T 106pe Y3rof)KyrThCs 3 BiMOBIIHUMUI
0OMeXXeHHsSIMM, OTPMMaHWUMH Kosiaboparjiero Planck, a TemHa eHepris B
CyuacHY eroxy € [J0CTaTHbO OJIM3bKOIO [I0 KOCMOJIOTiYHOI CTasIol.

Hexynapui ASIT" 3a gaaumu INTEGRAL ta RXTE

O. ®egoposa’, A. Bacunenko?, B. XKgaHos'
'Actponomiuna o6cepearopist, KuiBcbKuii HallioHa/IbHKM YHIBEpCUTET
imeHni Tapaca [lleBueHka, YkpaiHa
TonoeHa acTpoHoMiuHa o6cepearopis HAH Ykpainu, Kuis, Ykpaina

[IpoBefeHO aHami3 3a/1eXXHOCTI CleKTpajbHUX MapaMeTpiB epBUHHOIO
KOHTUHYYMY aKTUBHUX sifiep Tanaktuk (ASIY) Bifg Tumy iX akTUBHOCTI B
paziofiaria3oHi Ha ocHOBI Aanux kocmiuamx Miciii INTEGRAL ta RXTE.
Po3risHyTO BiAMOBiAHICTE GOpPMU  CHEKTPIB [0 mependaueHb MoAeri
ueHTpanbHOl MammHu AL, Bimomol sk “criH-napagurma”. B pesynbrati
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BUSIBIEHO, 1[0 A Oinbmiocti  pagio-tuxux  ASAD  3HaueHHS
eKCTIOHEHLIIHOr0 3aBajly Ha BMCOKUX eHeprisix 3HauHO mepesuitye 100
keB, abo HaBiTh BiJICyTHE, 1110 BiZINOBi/jae nepebayeHHsIM CiH-TIAPaJUTMHU,
ToAi sIK st pafio-ronocHux AST 61u3bKo 25% 00’€KTiB He BK/IA/IAHOTHCS B
CHiH-TIApaZUrMy i MarOTh eKCITOHEeHL{iMHWI 3aBaj y CIIeKTpi Ha eHeprisix
Buige 150 keB, abo X He MalOTb Takoro 3aBaiy 30BCiM. CKazieHO BUOipKy
TaKUX TEKY/IIPHUX 00’ €KTIB [/1s1 OAAIBLIOTO JETalbHOTO JOC/iIXKEHHSI.

A no-boundary proposal for cosmological perturbations on the
Phantom brane.

A.V. Viznyuk"?, Yu.V. Shtanov*?
! Bogolyubov Institute for Theoretical Physics, 14-b, Metrolohichna str.
Kiev, 03680, Ukraine
’Kyiv National Taras Shevchenko University, 2, Glushkova Av., Build.

1, Kiev, 03680, Ukraine viznyuk@bitp.kiev.ua

We investigate [1,2] cosmological perturbations in a braneworld model
which possesses a phantom-like equation of state at late times, wet < —1, but
no big-rip future singularity. In addition to matter and radiation, the
braneworld possesses a new effective degree of freedom — the ‘Weyl fluid’
or ‘dark radiation’. Setting initial conditions on super-Hubble spatial scales
at the epoch of radiation domination, we evolve perturbations of radiation,
pressureless matter and the Weyl fluid until the present epoch. We observe
a gradual decrease in the amplitude of the Weyl-fluid perturbations after
Hubble-radius crossing, which results in a negligible effect of the Weyl fluid
on the evolution of matter perturbations on spatial scales relevant for
structure formation.

We find also that perturbations on the brane grow more rapidly than in
ACDM at late times. Departure from ACDM is more pronounced for larger
values of the parameter Q., which depends on the ratio of the five- and four-
dimensional gravitational couplings. @ The braneworld model under
consideration passes to ACDM in the limit Q; — 0.

Departure from ACDM is also reflected in the behaviour of the
relativistic potentials ® and ¥ which follow the ACDM asymptote, ®=Y,
only at early times. At late times, corresponding to z < 50, the difference
between gravitational potentials becomes pronounced, and the ratio ®/%
exceeds unity. This effect is larger for larger values of Q,. We also note
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that the evolution of density perturbations and of the potentials ® and ¥
displays a very weak dependence on length scale.

These features emerge as smoking gun tests of phantom brane
cosmology and allow predictions of this scenario to be tested against
observations of galaxy clustering and large-scale structure.

1. A. Viznyuk, Yu. Shtanov and V. Sahni “A no-boundary proposal
for braneworld perturbations”, Phys. Rev. D 89, 083523 (2014).

2. S.Bag, A.Viznyuk, Y. Shtanov, V. Sahni, “Cosmological
perturbations on the Phantom brane”, arXiv:1603.01277.
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®di3uka CoHIiA Ta COHAYHA aKTHBHICTh

Solar Physics and Solar Activity
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P0o3BUTOK KOHBEKTUBHHMX CTPYKTYP y COHAUHiH ¢oTocdepi
O.A. bapan

ActpoHomiuHa obcepBaTopisi JIbBiBCHKOTO Hal[iOHA/TLHOTO YHIBEPCUTETY
imeHi IBaHa ®paHka

lesiaab@gmail.com

Ha ocHoBi Mogeneli doTtocdepHoi KOHBeKIlii, OTpUMaHUX 3
BUKOpUCTaHHsM gaHux VTT 1misxoMm po3B'si3Ky obepHeHOl 3ajaui
HEpiBHOB&)KHOIO II€PEHOCY BUIPOMIHIOBaHHS, MPOBENEHO [JOC/Ii/PKEeHHS
PO3BUTKY KOHBEKTMBHHX CTPYKTYyp y COHsUHii Qotocdepi. [ns 1poro
TpoaHasTi30BaHo, sIK MiHAEThCs cTpaTh(ikallis Bapialliii TepMOJUHAMIUHMX i
KiHeMaTUYHUX TIapaMeTpiB BCepelvHi Pi3HUX 3a PO3MIpOM rpaHYJIAL[iHHUX
KOMIpOK. BusgneHo, LJOYTBOPEHHS Ta posnag, rpaHy’n
Bi/10yBatOTHCSIPI3SHUMH IIITXaMU B 3a/1€XKHOCTIBIZIIXpO3Mipy:

= Mani koMmipku (3 posMmipamu 0 1.5 MM) craHoBasATb ToHaz 80%
BUSIB/IEHMX HaMM KOMipoK. BoOHM 3a3BUuali BHMHUKAIOTh i3 3a/MILIKY
noriepeiHbO TpaHy/ALIMHOI KOMIPKM ab0 TOSIBSIOTBCS CIIOHTAHHO B
MDKTpaHy/sLifHOMY cepeloBUILLi, /e 3 YacoM (OPMYETbCS CTPYKTypa 3
MaKCUMa/lbHUMU BapiallisiMyd TemriepaTypy i BepTUKaJbHUX LIBUAKOCTeH y
LleHTpasbHill yacTvHi KoMipku. HampukiHiii po3BWUTKY Bapiarjii BcepenuHi
KOMIPDKM 3MEHIIYIOTbCS [0 MiHiMaJbHUX 3HaueHb i, MOXIMBO, [JarOTh
MOYaToK HOBiM TpaHy/di, abo >X KOMipKa TIOBHICTIO DO3UMHSIETHCI B
HaBKO/IMIIHBOMY Cepe/iOBULL.

. Benuki rpanynu (3 po3mipamu Ginbire 1.5 Mw) 3ycTpivyaroThbcs
pigme, HXK Masmi. BoHu dopmyroThes 3 ogHoro abo, yvacriiie, 3 JeKiTbKOX
Ma/IMX 3a/lUIIKIB LUIIXOM iX 00'€4HaHHS B OJHY BeJMKY KOHBEKTHBHY
CTPYKTYPY 3 aCUMEeTPUYHMM DO3MOJisioM Bapiarlifi BcepeavHi. Harpukinii
CBOIO PO3BUTKY TaKi CTPYKTYpH, SIK [PaBUJ/IO, MOZAISIOTHCS Ha JeKiabKa
¢parmeHTiB.

" ITiz yac MOBTOPHUX MPOIieciB 00’ €aHaHHA-PparMeHTar[ii KOMipoK
¢dopMyroTbCS T.3B.  JepeBa’, BiArany)keHHSMH SIKHX € ¢parMeHTH 3
posnajy BequKol TpaHynu (WIBUAKICTE  PO3XOKEHHS (PparMeHTiB
CTaHOBUTH MpuUb/m3HO 1.7 KM/c). Jesiki 3 ux (hparMeHTiB PO3UMHSIIOTHCS B
HaBKOJIMILIHBOMY CepeJOBUILli, a IHII JamTh II0YaTOK HAaCTYIIHUM
rpaHynaMm, sKi Tex WMoBipHO ¢parmeHTyioTh. Taki rpaHysnsLiiiHi
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¢dbopMyBaHHA ~ pO3BHBAIOTbCS [0  MacwitabiB,  Omu3bKUX 710
Me30rpaHy/IALiHHNX.
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IToTeMHiHHSA {0 KPal0 COHAYHOTO JUCKa B podiisax
(ppaynrodepoBux miniii

I.E. BacunseBa, C.M. Ocimno

TonosHa Actponomiuna O6cepsatopisi HAH Ykpainu,
3abomnotHoro 27, Kuie 03680, YkpaiHa

vasil@mao.kiev.ua, osipov(@mao.kiev.ua

Ha rteneckoni ALIY-5 'AO HAH YkpaiHu mnpoBefeHi BUMipHOBaHHS
MOTeMHIHHA [0 Kpal COHSIUHOrO JWCKAa y BUOpaHWX CIIeKTPaJbHUX
minsHkax AA  532.0-532.8 Ta 539.1-539.9 HM. Peectpauisi cnektpy
npoBogwiack [133-kameporo SBIG ST8300M. 3amictb IITaTHOrO
TOJIOBHOTO Zi3epKajia TejlecKorna BHKOPHCTOBYBAJIOChH [i3epKayio 3 (hoKycom
1000 mm. Ile mo3Bosmio mobymyBaty 300paxeHHs CoHIst po3mipom ~10
MM, sike Oyl10 MeHIIMM BHCOTH BXigHOI minuau (11 wmwm). Tlpu
no3uLitoBaHHi 300paxkeHHst COHLIS TI0 LIeHTPY BXiJHOI ILi/IMHA OJWH Kazp
MarpuLi [03BOJISIE BUMIPSATY MOTEMHIHHS BiJi LIEHTPY A0 Kparw COHSIYHOIO
JUCKAa O[HOYAaCHO B CIeKTpalbHOMy Aiamasoni (~8A) 3 Bucokoro
CIIeKTPa/IbHOK PO3/iNBbHOIO 3[aTHICTIO.

OkpiM craHzapTHUX peayknii (remnHoBuii ctpywMm, flatfield, poscisme
cBiTNIO B criekTporpadi, iHCTpyMeHTanbHUM KOHTYp) OCOO/MBICTIO TaKUX
BUMIpIB € HeoOXiZHICTb BpaxyBaHHst aTMOC(HEPHOI0 pO3CisiHOro CBiT/aa. st
30iMICHEHHS TaKUX KODEeKLid OKpeMO TIpU 3CYHYTHUX BepTHKa/JbHO
300pakeHHsix COHLL peecTpyBajioch BUIIPOMiHIOBaHHs Bif Heba Ha
BiICTaHSIX /I0 OJHOIO COHAYHOrO pajiyca. Posmofin  sSCKpaBOCTI
OTPMMAHOIO COHSIYHOTO Opeoly OIMCYBaBCS 3TOPTKOK  JIBOMIpHOTO
npogimo mnoBepxHi CoHL 3 QYHKIi€El0 po3cisHOro CBiTaa, sKa
TIpe/ICTaB/IsIach Y BUIVISII CyMH [JBOX JUCITEPCITHAX KPHUBUX.

[pyruM BaX/MBUM UMHHUKOM [IO/IATKOBUX PeAYKILil € HeoOXiJHiCTh
BpaxyBaHHs abepariiii kKocux mnpomeHiB. B crekrporpadi ACII-20 Taki
abeparyii (mepiu 3a BCe KOMa) MPHBOAATH [0 aCUMETPUYHOTO 3aMHBaHHSI.
HocmipkeHHsT TOKasaad, 10 Take 3aMMBaHHA Jobpe omMcyeTbest
TMO€EJHAHHAM /IBOX ayCiaH 3 HamiBlIMprHaMu 4 i 14 MIKpOH.

3po0ieHO NOPIBHSHHS OTPUMAHUX HaMU MPOQi/IiB MOTEMHIHHS 10 KParo
3 CyyaCHUMH JiiTepaTypHUMH JaHUMHU [Jis T03uLliii Ha Aucky CoHLs
cosB=0.3 Ta cosB=0.14. [leski HeCyTTeBi pPO3XO[PKEHHS JAHUX
MOSICHIOIOTBCS Pi3HUM CIIeKTpasbHUM po3zineHHaM. [IpuBoaThCd faHi Ipo
3MiHu mapameTpiB ¢payHrodepoBux JiHiM Ta iX 0iCEKTOPIiB B3[OBXK
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COHSIYHOTO pagiyca. [l TOsCHEHHs [esKWX Ppe3y/ibTaTiB HeoOXiZHO
NpyuiiMaTy [0 yBaru LIMPOTHY 3ajle)KHICTh CTPYKTYpU rpanyssauii. Hagani
MM TJIAHYEMO TIPOJIOBKUTH AOC/TiIKeHHsI IOTeMHIHHS COHSYHOTO JUCKY 10
Kpalo B JIiHisX, 1110 yTBOPIOIOTLCS Ha Pi3HUX MMbuHax B atMocdepi CoHIIs.

CrarucTuuHi 0c00/MBOCTI 24-10 I{UK/Ty COHAUHOI AKTHBHOCTI
B.M. Edimenko, B.T. Jlo3uLibKuit

ActpoHomiuHaobcepBaropist KUIBCHKOTO HalliOHAaIbHOTOYHiBEPCUTETY
imeHi Tapaca IlleBueHka
Bys1. ObcepearopHa 3, Kuis, 04053, Ykpaina
efim@observ.univ.kiev.ua, lozitsky@observ.univ.kiev.ua

IToTouHMIT LMK/ COHAYHOI aKTUBHOCTI Ne24 € aHOMaabHUM Y TakKMX
BijHOIIeHHsX: 1) BiH MaB HEMOHOTOHHY (ha3y pPOCTy i Ha pi3HHX JiNsHKax
1jiei a3m nposiBsiB cebe TO SIK cepefHil, TO SIK C/Ia0KHi LMK/, 2) BepIIMHA
LUKy BUSIBUIACh «JBOrOpOO0I0», TIPUUOMY /IPYTHi MakCMMyM OyB BUIIUM,
HDK mnepiuii, Ha 15 ofuHULL 3mIafKeHux uucen Bosbda (y crapiit
cucTemi), 110 € PeKOPAHO BeJIMKKMM 3HaUeHHsIM [/l YCiX MornepeHiX LMK/IiB
i 3) vacoBuil iHTepBan MiX MEpIIUM i APYrUM MaKCMMyMaMHu LUKy (26
MICSAIIiB) € APYTWM TI0 BeJMUMHI 3 ycix 24 ocranHix mukiaiB (Lozitsky &
Efimenko, 2014).

Byno 1njikaBo 3’sicyBaTd, uM He € Liefl IUKJ aHOMaJbHUM TakKOX I10
TIOKa3HMKY IHTerpajibHOrO pO3MOZAiNny [/ JiaMeTpiB COHSYHUX II/ISIM.
Panimn Oy/i0 BCTaHOB/IEHO, IO A/l 7 OCTaHHIX LIMKJ/IB L€l TIOKa3HUK O B
niarma3oHi miametpiB 50-90 MM fopiBHIOE, B cepeiHbOMY, O = 6.0 (Babij et
al., 2011). fIx mpaBuno, Ha modatky 11-piuHOro LUKy Liell MOKa3sHUK €
OinbIMM, a B KiHIi LMKy — MEHIIMM, L0 O3HAaua€ Te, II0 Ha TIOYATKY
LUKy KOHBeKTMBHA 30Ha COHISI TeHepye COHsYHI TUIIMH Yy Oisbiiomy
niara3oHi giameTpiB (To6TO 3 GinbIIOO X AUCHepciero), ToAi sK B KiHI
LMKy — 3 MEHIIOK. $IBHUM BUHATKOM TyT € 18- nukn (1944-1954 pp.),
BITPOZIOBX SIKOTO BeChb uac Oyno o = 4.

CTaTUCTUUHUIN aHami3 fiaMeTpiB cOHsSUHMX TwissM 3a 2010-2015 pp.
MOKasaB, L0 [ MOTOYHOro LKAy o = 5.8. Takum umHOM, Aucrepcis
JiaMeTpiB COHSUHUX IUIAM y 24-My LUK/ € TUMOBOK AJis OijbIIOCTi
COHSIUHUX LIUKJIiB.
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1. Lozitsky V.G., Efimenko V.M. Prognoses and anomaly of 24™ cycle
of solar activity // Odessa Astronomical Publications. — 2014. — Vol. 27,
No.2. - P. 90-91.

2. Babij V.P,, Efimenko V.M., Lozitsky V.G. Statistical characteristics of
large sunspots in solar activity cycles 17-23 // Kinematics and Physics of
Celestial Bodies. —2011. — Vol. 27, No 4. — P. 191-196.

OC00eHHOCTH JKeCTKOCTHOro cnneKtpa ®opoym-3gdexToB

A. . Kmoesa', A. B. Benog?, E. A. Epoienko®
'TnaBnast actpoHOMUUeCKasiobcepearopusiHaroHanbHOMaKa[eMuu
HayK YkpauHsl, I. Kues
*MesiepanbHOE TOCYAPCTBEHHOEBIOIPKETHORYUPEXKICHIE HAYKU
VHCTUTYT 3€MHOTO MarHeTHU3Ma, HOHOC(hephI 1
pacrnipoctpaHeHusipaguosonHuM. H. B. IyiikoBa PoccuiickoiiakageMun
HayK, I. Mocksa, I. TpouLk

a.klyuyeva@gmail.com

[pexcraBneHsl pe3yabTaThl aHa/M3a BapHaL[id KECTKOCTHOTO CITeKTpa
MEPBUYHBIX ~KOCMUUECKUX Jiyueli BO Bpems  ®DopOyii-3¢dekTos,
3aperucTpupoBaHHbix B 20 — 24 1uK/AaxX COJHEYHOW aKTUBHOCTU. st
BBIUMC/IEHUs] TI0Ka3aTessi CTEIIeHHOTO CIIeKTPa YW OCHOBHBIX TapaMeTpoB
KOCMMUYECKUX Jyuedl Bo Bpemst @opOyII-MOHWKEHUH HUCOIb30BaHbI
JJaHHble MUPOBOM CETH CTaHLMH HEMTPOHHBIX MOHWUTOPOB, 0OpaboTaHHbIe
mMoauduLupoBanHom B M3MUPAH wmerosoM T100ajbHOW  ChEMKH
(GlobalSurveyMethod — GSM).

B paboTe u3yueHbl W3MeHEHHUs TOKa3aTesisi SHEPreTUYeCKOro CreKTpa
®opOyiI-3PeKToB B 3aBUCUMOCTU OT YPOBHSI COMIHEYHOM AKTUBHOCTH,
MONISIPHOCTH  001iero MarHuTHOro mosss CojHI, TWMA U TMApaMeTpoB
WCTOYHHMKA MOJY/ISLIMM KOCMMYECKUX Jyueid,asbl 3¢ dekrtan T.n. B pabore
MpOaHaIM3UPOBaHbl  3aKOHOMEPHOCTH B JMHaMHKe 3HepPreTUYecKoro
CreKTpa TrajakTUUeCcKMX KOCMHMUeCKHMX Jydel, KOTOpble OTpakaroT
JUHAMUYeCKye TIPOLIeCChl, MPOUCXO/SAIINEB MEXILJITAHETHOM TTPOCTPaHCTBe.
BcectopoHHMII aHa/mM3 TIOY4YeHHBIX  pe3y/lbTaTOB  TakKXe  BBISBUJ
HEKOTOpble HeJO0CTaTKu HCTonb3yeMor Mopudukanuu GSM.IIpesnoxeHs!
TepPCTIEeKTUBBI YYUIIIEHUs U ONTUMU3ALMK MeTo/[a I7100anbHON CheMKH.
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ITomyk 3aKoHOMipHOCTe}1 y 3MiHi napameTpiB ()payHropepoBux
JIiHi} B 3a/1eXXHOCTI Bij, hi3MUHHUX YMOB COHAIUHOI aTMocdepu

KoBansuyk M. M., T'ipusik M. B., Croginka M. 1., Binincekuit A. 1,
Bosuuk E. b., biiarogup A. T., Bipyn H. B.

ActpoHomiuHa o6cepBartopis JIbBiBCHKOTO Hal[iOHaTbHOTO
yHiBepcurety iMeHi IBana ®panka
By/1. Kupuna i Medogis, 8, m. JIsBiB, 79005, YkpaiHa
e-mail: sun@astro.franko.lviv.ua

3Minu ¢isnuHux ymMoB B arMocdepi COHISI MOXYTb CYTTEBO
BIVIMBATH Ha TapaMeTpH CIIOCTepe)KyBaHUX (payHrodepoBux miHiA. s
pO3B’s3Ky 0araThoOX 3ajlau CIIEKTPAJBbHOTO aHali3ly [y)Ke Ba)K/IMBO MaTu
JeTabHY iH(MOpMALlil0 TPO YYTAMBICTH JIiHIM [0 Pi3HUX BIaCTHBOCTEN
COHsTUHOI peuoBuHU. CyTTEBUM BKJIAJ, B JOC/II)KeHHSI UyT/IMBOCTI JiHiN 10
3MiH IHTEHCHBHOCTI, 1110 BUIIPOMIHIOETBLCS B JIiHII, MOXYTb ZaT¥ KiJIbKiCHI
OLIiHKM IapaMeTpiB JIHIl y pi3HI JaTyh CHOCTepe)keHb NPOTALOM LUKy
coHsYHOI akTUBHOCTI. YacoBi Bapiatiii mapametpiB ¢payHrodepoBux siHiii
3 (a3or0 COHSYHOTO LMKy TOSICHIOOTHCS pi3sHUMH TNpUUMHAMM —
KOpeJISIL[iel0 3 BapiallisiMM 3arajJbHOrO MAarHiTHOTO TIOTOKY aKTUBHMX
obsacTeii, KOpessili€r0 acuMeTpil JiiHidA 3 XpoMoCGhepHOK AaKTUBHICTIO,
3MiHOO MapaMeTpiB KOHBEKILIIT 3Ti/[HO 3 TEOPI€0 JOBKHUHU MepeMilllyBaHHS,
LUK/TIYHO 3MIHOIO CTPYKTYPH IPaHyJIALI.

3 MeTol BHUSIBJIEHHS 3aKOHOMIDHOCTel y 3MiHi IapaMeTpiB
¢payHrogepoBux JiHI B 3a/J€XHOCTi Bif (i3MYHMX YMOB COHSTYHOL
arMochepy MM TIpOBeM  aHali3  I|eHTPaJbHUX  3a/MIIKOBUX
iHTEeHCHUBHOCTeH, MiBIIMPWH, €KBiBa/JIeHTHUX IIUPWH Ta acUMeTpii JIiHil
MPOTArOM KiTbKOX 11-JIITHIX LUK/IB COHSYHOI aKTUBHOCTI. Po3paxyHku
0a3yloThCA Ha OJHOPIZHUX BHUCOKOTOUHUX CIIOCTEPEXEHHSAX TMpodiniB
¢paynrodepoBux niHil, orpuManux B TAO AH CPCP (IlynkoBo). Bubip
JIiHIH TIO/ISiTaB B OXOIJIEHHI IIMPOKOTO [iara3oHy BHUCOT iX (OpMyBaHHS,
TIPO 1[0 CBiJjuaTh pi3Hi MoTeHLiany 30yKeHHsS LUX JIiHil, IXHS 4yTIUBICTb
[0 (IyKTyal|iil TeMIiepaTypH, TUCKY, O PyXiB ra30BUX Mac.

Amnani3 Bapianifi mapameTpiB JIiHIM MOIMMHAHHS i3 LMKIIUHUMUA
3MiHamMu akTUBHOCTI COHIS 1OKa3aB, 110 HAWUYYT/IMBIIIM T1apaMeTpoM [0
YaCOBUX 3MiH BIPOZOBX KI/IbKOX LIMK/IB COHSYHOI aKTWBHOCTI BUSIBU/IACh
eKBiBaJileHTHa MpuHa JiHil W. Bemmumnu pucnepciit D 3HaueHb 1HX
napameTpiB jexars B Mexax: 0.063 <D(W) < 6.81. Hacrynuumu
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rapameTpamu JIiHiM, YyTIMBUMU [0 3MiH ¢i3sMyHHMX yMOB B arMmocdepi
CoHug € miBumpuHa hi, Ta nmokasHuk acumetpii o miHitt 0.20 <D(hi ) <
4.51; 0.018 < D (&) < 3.64. YacoBi 3MiHM ILIEHTPaIbHOI 3a/UIIKOBOT
IHTEHCHUBHOCTI I),3a3HalOTh HalMeHIIOI Aucrepcii, Xoua BOHU BCe-Taku
MEePeBMILYIOTh CepeHbOKBaAPaTHyHy MOXKUOKy: 1.25 - 10 < D(ry) < 1.55 -
10,

3HaueHHs Bapialliii apaMeTpiB JOC/TiKyBaHUX JTiHIN 3a/eXKUuTh Bif ixX
aTOMHUX i (i3MUHKUX XapPAKTEPUCTHK — TMOTEHI[iaiB 30y KeHHSI HUKHBOTO
PiBHS, CTyIleHs ioHi3awii, cuiy JiHil, TepMO- | MarHiTOYyIMBOCTL CamMuX
JIiHIN Ta Bif (i3MYHMX YMOB Yy THIX IIapax COHSIUHOI arMocdepH, fe 1i iHii
(hopMyIOThCS.

OTXe, aHa/li3 /OBromepiofuYHUX 3MiH TlapaMeTpiB TipodiniB
maibke 70-tu ¢payHrodepoBux JiHil 3 yacoM, To6TO Bif MiHiMymy 19-ro
LIMKJTy COHSIYHOI akTUBHOCTI y 1953 p. 1o Makcumymy 21-ro uukiny y 1979-
1980 p.p. nigTBepAUB BUCHOBOK IPO PeasibHiCTh LIUX 3MiH.

BEICTOCyBaHHH MaTeMaTHUYHO-CTaTHCTUYHHUX M0/I0KeHb i3 Teopi'l'
€KCTpeMa/IbHUX 3HAYEHD /J/If1 IPOTHO3y COHAYHUX cnajaxis

M.Koeansuyk, M.T'ipasik, M.Croginka, A.biniHcbkuii, €.BoBUuK,
.bnarogup, H.Bipyn

AcTtpoHomiuna o6cepBatopist JIbBiBCbKOTO Hal[iOHA/TLHOTO
yHiBepcurety iMeHi IBana ®panka
Byn. Kupuna i Medogisi, 8, m.JIbBiB, 79005, YkpaiHa
e-mail: sun@astro.franko.lviv.ua

OcobnuBe Miciie B mposiBax aktuBHOcTi CoHig, abo sk Terep
Ha3uBalThb KOCMIiUHOI TIOTO[[M, HaJeXWUTh COHSUHUM Ccranaxam. Ilig uac
cranaxiB xpoMocdepa i KopoHa HajZi aKTUBHOIO 00/1acTIO ParToOBO i CHIBHO
30YPKYIOTbCS, TIPM  LIBOMY 3MiHIOETbCS  BUIPOMiHIOBaHHA  CoOHLSL
BunpoMiHIOBaHHS COHSIYHUX CIa/iaxiB BifI0yBaeTbCsl MPAKTUYHO Y BCHOMY
Jiara3oHi eJIeKTPOMarHiTHOrO CIeKTpa: Bif, KiIOMeTPOBUX pafjiOXBWIb [0
JKOPCTKMX TaMMa-TIpoMeHiB. OpfHo4YacHO 3pilicHIOeThCS Ge3nocepesHe
JleTeKTyBaHHs TIPUCKOPeHUX TIiJf vac Crajnaxy BHUCOKOeHepreTUUHUX
YaCTHUHOK, a TAKOK CIIOCTepiraloThCsi BTOPUHHI ioHOCQepHi i reoMarHiTHI
30ypeHHs1. TakKM UMHOM, COHSYHI ClajiaX¥l BIUIMBAIOTh Ha PsiJi BXKIUBHUX
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CTOpIH NPaKTUYHOI Jisi/IbHOCTI JIFOAUHU - SIK Ha COLIia/IbHI IIPOL|eCH, TakK 1 Ha
(YHKLIOHYBaHHA TexHiKM. SIK TIpUK/IaZl, MOXHa HaBeCTH Bi]MOBY
arapaTypy Ha LUTYYHUX CYNYTHHKax 3eMmJli, Bapiauii iXHbOI IIBUJKOCTI i
niepiozly BacHOTo obepTraHHs, 3MiHy 0pOiTH Ha IeCITKKM MeTpiB 3a 100y.

Y 3B'3Ky 3 LIMM IMIPOTHO3 CIa/JlaXOBOi AKTUBHOCTI HabyBae Irjopa3s
OiNBILIOr0 TIPAaKTMYHOTO 3HaueHHs. IIPOJOBXKYIOTBCS CIPOOM CTBOpPEHHS
MaTeMaTHYHUX MEeTOZiB MPOrHo3y binblile TOro, MporHo3yBaHHs Clianaxis €
YaCTUHOK [7100a/MbHOI MPOGJIEMHM COHSIUHO-3€MHOI ()i3MKU - TPOTHO3Y
pO3BUTKY aKTMBHHMX obsacreld Ha Coumi. lle ayxe ckiagHa 3azava, sIKy
YMOBHO MOXXHa PO3[iIMTH Ha [Ba IIOC/IJOBHI eranu - mepefbaueHHs
MOMEHTY TIOSIBM ClajiaXy 3 SsIKHAWOI/MbIIO TOYHICTHO Ta 3aBYaCHICTIO
MIPOTHO3YBaHHS BifIHOCHOI CU/M criasaxy B O6anax. BUpIllIeHHIO LIUX MUTaHb
i mpucesiueHa faHa pobora.

BukopucraBiiy ~ OOIIMpHUN  CIIOCTEpPeXXyBaHWH  Marepian  Ta
MaTeMaTUYHO-CTaTUCTUYHI TIOJIOKeHHs 3 Teopil eKCTpeMaJbHUX 3HaueHb,
SKUMU MOXKHA Omnucatd xijg mporieciB Ha CoHI[i, MM 3p00OH/IH CrIpoby
TPOrHO3yBaHHA COHSYHUX cranaxiB. IIpy TakoMy mifxoni BUK/IHOUEHa
3aJIeXXHICTb MOBeiHKM akTUBHOI obnacti Ha CoHui Bif ¢i3nuHOi cyTHOCTI
MpoLieciB, 1110 BU3HAYalOTh I po3BUTOK. Lle BUMNpaBAaHO CYyTTEBUM piBHEM
BUINAaJKOBUX NPOLIECIB B IBUIL CM1a/1aX0BOI aKTUBHOCTI.

IlpoBeneHi po3paxyHKM TMOKa3aau: 1) B CTaTUCTULi CranaxisB
CTIOCTepiraeThCs MPOCTA JIiHilHA 3a/IeKHICTh MiXK UHACJIOM CIafaxiB, iXHIM
GamomM i eHepriero; 2) PpO3MOAiT CrajaxiB 3a 0OaJaMd OIMHUCYEThCS
eKCIOHEHLIiaTbHUM BHUPAa30M, O/IM3bKUM [I0 PeJIEEBCHKOTO; 3) UacTOTa MOsBU
crianaxis BiAIOBiJja€ BUIAJKOBOMY PO3IOJiNY, SKUN OMNUCYETbCS 3aKOHOM
C.-[. IlyaccoHa; 4) npu peneeBCbKOMY PO3MOALII MOX/IMBa eHepreTMuHa
iHTepripeTallis mikanu OasiB; 5) CTAaTUCTUYHA TeOpisi EeKCTPeMabHUX
3HauYeHb TI0 BiJIHOLLEHHIO 0 CrajaxiB repefbavae TMOsBY CranaxiB TakKUX
OanmiB, sKi MOXyTb OyTH BHUSIBJIEHi B HACTYIIHUX CIIOCTEPEXEHHSX.
IlponoHoBaHa MeTOAVKA [JOC/IPKEHHS MOXe BHUKOPUCTOBYBATUCS B
TMIPaKTULIl OIlepaTUBHUX IIPOrHO3iB Clialaxis.
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MoxnBuii MexaHi3M CBiTiHHA COHAYHUX (haKesTiB
Poman Koctuk
Tonoexa actporomiuHa obcepBatopist HAH Ykpainu

27, 3abonotHoro By/1., 03680, KuiB, Ykpaina
kostik@mao.kiev.ua

Ipu criocTepe)xeHHsIX 3 BUCOKOIO MPOCTOPOBOIO PO3JiIbHOI0 371aTHICTIO
MOJKHa 1100auuTH, 10 (akeau — CKyITUeHHs] MajeHbKUX SICKpaBUX TOUOK —
filigree, a TakoXX OLTBIIMX 3a pO3MipaMM YTBOPEHb — (aKyJbHUX TPaHYJI.
[30/1b0BaHI MasneHbKi SICKpaBi TOYKH, SIK MPaBWIO, PO3TALLOBAHI B TEMHUX
MiDKTpaHy/IbHUX TIPOMiXKKAaX, sKi CK/Ia[aloTbCsi 3 0araTb0X MarHiTHUX
TpyboK Aiamerpom 6Ging 100 KM, MarHiTHe mojie SIKUX [0OCATae MpUOIU3HO
1000 T'c. BBaxkaeTbCs, IO SICKpaBicTh (akesie oOymOBIeHa He OilbIu
BHCOKOIO TEMITepaTyporo I0 BifIHOIIEHHIO 10 HABKOJMIIHLOI atMocdepH, a
HasIBHICTIO CaMe MarHiTHOIO MO/, sKe [Ja€ MOXJ/IMBICTb "3arisHyTu" B
OisbIl TVIMOOKI, a 3HAUWTh i OLTBII Tapsiui IIap¥ COHSYHOI aTMochepu.
Pe3ynpratm Hammx [OC/iIKeHb, SKi IPYHTYHOTbCSI Ha CIIOCTEpEXeHHsX,
CBiJ{yath Ipo Te, 1110 3BYKOBI XBW/Ii peajlbHO HarpiBarOTh COHSIYHY I/1a3My B
MICIISIX, [le CITOCTePiraroThCst COHAUHI (hakenu.

CriocrepeskeHHs1 TipoBefieHi Ha Tesieckorii VI'T [HctutyTy Actpodisuku
Ha Kanapax ogHouacHO B TphOX AingHKax crnekrtpa: Fel15643-15658 A -
CIeKTPOIOoJIsIpUMeTpUYHI. PeecTpyBanuce Bci yotupu napameTtpu CToKca.
Ball 4554 A - ¢inerposi, By3bkomnonocHi B 37 foskuHax xBuib. Call 3968
A - binbTpoBi, /UIlie B 1[eHTPi JiHil.

[IpyHUMnIOBa BiAMIHHICTE HALMX CIIOCTEpeXXeHb Bifl yCiX MonepesiHix
TIO/IATa€ B TOMY, 11J0 CIIEKTPOINO/IIPUMETPUYHI CIIOCTepeKeHHs 3 HU3BbKOHO
YaCcOBOIO PO3Zi/BHOIO 371aTHICTIO (7 XB) CyTPOBOZKYBaIUCH (DiTbTPOBUMH 3
MoMipHOIO (26 CceK) 4acoBOK PO3ZiIBHOIO 34aTHiCTIO. Lle ano MOXK/IUBICTh
BiIlI/TUTY KOHBEKTUBHY CKJIa[IOBY TOJIiB IIBUJKOCTI Ta iIHTEHCHMBHOCTI Bif
XBH/IbOBOI. PaHiliie 1[b0ro He B/IaBajoCh 3pOOUTH.

OCHOBHI pe3y/bTaru.

1. fckpasicTh (akenbHOl AinsiHKY B LieHTpi minHii Call 3968 A (h=1100
KM) MakChMajibHa B THUX MICLfX, /[e HaHbibIIa MOTYyXXHICTh 5-TH
XBU/IMHHUX KOJIMBaHb LIBU/JKOCTI, SIKi CIIOCTEepirarThesl B LieHTPi /iHii Ball
4554 A (h=650 xm).

2. SlckpaBicTh akesnpHOI AinsgHKY B LeHTpi yiHiT Call 3968 A (h=1100
KM) CWIBHO 3aJIE)XUTh Bifl HanpsMKy PO3MOBCIOZ)KeHHs1 xBW/Ii. KoHTpact
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taxena 36i7bIIYETHCST 3 POCTOM TIOTY)KHOCTI  KOJMBaHb IIBUJKOCTI ISt
XBWI, fKa PpO3MOBCHOJKYETbCS BBepX, ajne TMajfae JAasd XBWI, sKa
PO3IOBCHO/IKYETHCST BHU3.

3. XBWi, sKi PO3MOBCIOAKYIOTHCSI 3BepXy BHM3 3 Xxpomochepu B
tdortocdepy, 30iABLIYIOTH KOHTPAaCT TpaHy/Jl Ha BHUCOTI YTBOPEHHs
HeriepepeHoro crektpy (h=0 kM), ane 3MmeHmywTh (M0 abCOMOTHIH
Be/IMUMHI) KOHTPACT MIKIpaHyJbHUX NMPOMDKKIB (Te i gpyre Ha 30-50%),
TOOTO XBUJIi AiificHO HarpiBaoTh oTocdepy. 3BizcH MU pPOOKMO BUCHOBOK,
Il0 i XBW, SIKi PO3MOBCHOAKYIOTbCS 3HM3y BBepX, 3 (oTtochepu B
xpomocdepy, TMM Iade 37arHi HarpiBath ¢akxenbHy peuyoBHHY. To6To,
(axken sCKpaBUM He TIIBKM TOMY, L0 3aBJSKUM MarHiTHOMY THCKY
BUIPOMIiHIOBaHHSI BUXOJWUTH 3 Oinbil mmMbOKux 1mapiB arMocdepu (edexrt
BinbcoHa), ane BOHM peanbHO rapsyilili BifJj HABKOJMIIIHBOTO OTOYeHHS.

Anbda-edexT Bedkoka-J/IeliToHa B moBepxHeBHuXx Iapax CoHIs
B.H. KpuBoayOcbkuii
ActpoHomiuHa 06cepBatopisi KUiBChbKOro Hal[ioHa/IbHOTO YHIBEPCUTETY
imeHi Tapaca IlleBueHka

Bys1. O6cepearopHa 3, KuiB — 53, 04053, YkpaiHa
e-mail: krivod2@ukr.net; krivod1@observ.univ.kiev.ua

ITpoananizoBaHo fABa THUIIM Oi-edekTy, siKi OepyTbCs [0 yBaru Ipu
no0OyzoBi clieHapito MarHiTHoro Lukiay CoHIS B paMKax Mogeni anbga-
omera auHamo. CyTh (i-edeKTy Tossirae y 30yayKeHHi 3aBIsIK{ CITipaJbHOCTI
(ripoTpONHOCTI) MOMs LIBUAKOCTEH B COHSYHIM KOHBeKTHBHIN 30HI (CK3)
HOBOT'O I10/1011a/IbHOT0 MarHiTHOTO MoJIsl (TIPOTU/IEKHOTO CIPSIMYBaHHS 110
BiJJHOIlIEHH] [0 1Oro opieHTallii B MOTOYHOMY L[MKJi) i3 TOPOifanbHOTO.
MMepwmii Tun O-edekry, sKud OyB 3amporoHoBaHuii Ilapkepom i
[Mteenbekom (Parker 1955; Steenbeck et al. 1966), moB's3aHuii 3
pajiasbHOI HEO[HOPiJHICTIO TypOysieHTHOI KOHBeKIil y BChOMY 00’eMmi
CK3, Togi sk Apyruii MexaHi3M MOB'Si3aHUM 3 TOBEPXHEBUMMU aKTUBHUMU
obnactamu (Babcock 1961; Leighton 1969). B 06ox Bumagkax o-edekT
BHMHUKAE B pe3ysibTaTi BIVIMBY cuid Kopiosica Ha pyxyd peyoBUHM, IPOTe Lii
PYXH B 3allpOIIOHOBAaHMX MexaHi3Max MaloThb pi3Hy npupogy. «Kiacuaxuii»
MexaHi3Mm oO-edekry Ilapkepa-IllTeeHOeKa OMMpaEeTbCcsi Ha pPyXH, SKi
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BUHUKAIOTh BHAC/IIJOK TepMiuHOI KOHBeKLii, ToAi $IK B MeXaHi3MOBi
bebkoka-JleliToHa OepeThbCst /10 yBaru MarHiTHa IJIaBYYiCTb. YMOBA IOSIBU
a-edexty [Tapkepa-1lITeeHOeka Mossrae B TOMY, 10 yCcepeJHeHe 3HaueHHs
criipasbHOCTI 1O KOHBeKTHBHUX ImmBuAKoctedd (ulrotull, BUKIMKaHe
cwoto Kopiomica (T.3. KiHeTMUHMH TlapaMeTp CITipajbHOCTI), TTOBMHHO
BiJJpi3HATHUCS Bifi HY/s i MaTK MeBHUM 3HaK (MO3WTHMBHUM UM HeraTHBHUN)
Ha BeJMKUX BifcTaHAx. B O6ifbLHIOCTI TeOpPeTUUHUX [OC/IiIKEeHb
OCTaHHIX POKIB 3a7y4ya€TbCsl [O PpO3INsAZLYy, B OCHOBHOMY, K/laCU4YHa
(kineTnuHa) Bepcis O-edekTy. 3TiJHO CyuyaCHUX YsiB/ieHb KiHETHUHHM O-
edekT dyHKIioHYe v BcboMy 00’eMi CK3 (muB., Hanpukiaz, Krivodubskij
2005). ITpore mexaHi3M BeOkoka-JlefiToHa 3aC/yroBy€ He MEHIIOI yBaru
(Kitchatinov and Olemskoy 2011; Kitchatinov 2014), ockineku #oro
B/IaCTUBOCTI MOKHA OLIHWTH (Ha BiZIMiHY BiJ TEOPETUYHHX PO3PaxyHKIB) 3
CTaTUCTUUYHMX B/IaCTUBOCTEM CIIOCTepe)KeHUX COHSYHMX IUIsM. Anba-
edexr bebkoka-JleliToHa 1OB’si3aHui 3 3aKOHOM [IKosi, 3rifiHO 3 SIKUM OCi
OinmoisipHUX TPyN TUIIM OPIEHTOBAHi MiJi MEBHUM KyTOM [0 IIUPOTHOTO
HampsIMy «CXifj-3axifi», Tak L[0 3axigHi (JigUpyrOUi 1O BifHOIIEHHIO [0
o0epTaHHs) TUISIMH 3HaXOASATHCS B CEpPelHbOMY O/IFKUe 10 eKBaTOpy, HiXK
cxigai xBocToBi msivMu. CepesiHil MO3WUTUBHWN KyT Haxwiy (aHen. tilt
angle) BMpPO/OBX LMKy CTaHOBWUTH OMM3BKO 4°, 3MiHIOIOUMCH TPU LIbOMY
BiJi KiBKOX TpaAyciB (s rpyn mobmmsy ekBatopy) Ao 8-10° mns
BUCOKOIIMPOTHUX Tpyr. Haxun oci 6inossipHux Ipyn IUisiM 3yMOBJ/IEHHH
nietro cumu Kopionica, sika roBepTae CIUIMBarOui AyrM MarHiTHUX MOJiB (3
TOPU30HTAIBHUMU CK/Ia[OBUMH CTiKaHHSI BHHU3 PEYOBMHMU), 1[0 YTBOPIOIOTh
wisMu. MasiomaciutabHi Mepu/iioHa/IbHI KOMIIOHEHTH MarHiTHUX T€Tellb,
gKi 3’€[HYIOTb IUIIMU 3 NPOTWIEXXHUMHU MOJISIPHOCTSIMM, AalOTh BHECOK B
rnobaneHe TMo/oifjasbHe T0jie B TIPOLeci posmajy akTUBHUX obsacTeit
BIIPOZIOBXK LMK/y. [Ipu 11bOMy MajioMaciuTabHi BHECKHM MarOTh TTPOTH/IEKHE
CTIpSIMYBaHHs TI0 BiJJHOILIEHHIO [0 Opi€HTAL|il 3aTyXarwouoro rnobasbsHOro
T0JIOIAANBHOTO MO/t IOTOUHOro LuKiy. Typ6yneHTHa audysis 06’eanye ni
MasiomaciuTabHi MarHiTHi QuyKTyaril B KpymnHilli MarHiTHI yTBODeHHS, a
MepH/liOHa/llbHa LMPKY/ISLis MepeHoCUuTh iX A0 mnomociB CoHLg, W0 B
MiJJCYMKY TIPUBOAWUTL [0 3apOfKeHHs HOBOIO IIOJIOIZaIbHOIO OIS
TIPOTUJ/IE)XHOIO 3HAKY B HACTynHOMy Lukii. Came B LIbOMY IIOJISITA€ CYyThb
HEJIOKaJIbHOTO (CTaTUCTUYHOTO Ha TMiJCTaBi OOPOOKM CIOCTEpeXeHUX
JAHWX) TIOBEPXHEBOTO O-edekTy Bebkoka-JIeliToHa, SIKUH Bijirpae BaykK/TUBY
pOJIb B COHSIUHOMY TypOy/IeHTHOMY JMHaMO.
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l"eHepauml MarHUTHOIO I10/1A I7100a/TbHBIMH TeUeHHUAMH Comma

A.A. JloruHos', B.H. Kpusogy6ckuii®, O.K. Yepemunix', H.H.
CanbHrkos!, 10.B. Ipyuko!
! IHCTUTYT KOCMUUeCKUX uccienosanuii HAHY-TKAY,
nip. I'nymikosa 40/1, Kues, 03022, YkpaviHa
* ActpoHomuueckas o6cepeatopusi KMeBCKOro Hal[uOHAIBLHOTO
YHUBepCUTeTa
umenu Tapaca IlleBuenko, yi. ObcepBaropHas 3, Kues, 04053, Ykpauna

lesha.loginov@gmail.com; krivod2@ukr.net

OpHoll M3 QyHAAMeHTalbHBIX TPoO/IeM COMHeYHON (U3NKU SBIISIETCS
BOIPOC O TPOUCXOXJEHHM W TPOCTPAHCTBEHHO-BPEMEHHBIX BapHaLUsIx
MarHUTHbIX TMonell ConHua. ComlacHO COBpeMeHHBIM Ipe/CTaB/eHHsIM
miobankHoe MarHWTHOe mosie COJHIIA COCTOMT U3 /IBYyX KOMIIOHEHT:
[TyOWHHOTO CH/IBHOTO TOPOWZALHOIO (A3UMYTA/IBHOIO) IOJIsT, KOTOPOe TpU
BCIUILITMM  OTIpefiefiieT WMHTEeHCHMBHOCTh IIITHOOOpasoBaHMWsl, ¥ C1aboro
TOJIOUIA/IBHOTO (MEepUAMOHA/IBHOTO) TOJIsl, CUIOBbIE JIMHUM KOTOPOT'O, BBIXOAS
Ha COJIHEUHYIO TIOBEpXHOCTh, ()OPMHUPYIOT (DOHOBBIE MarHWTHBIE OIS
HabmoneHusi MOKa3biBalOT, uTO 00e KOMITOHEHThI OCLW/UTUPYIOT TIO
Be/IMUMHe U 3HaKy CO CPeJHUM MepruoZioM okoso 11 siet B mpotrBodase [1].
[TosToMy oueBMAHO, UTO I700a/JbHBIE MarHUTHbIE KOMIIOHEHTHI CBS3aHBbI
Mexy co00i 1 BO30y)K/atoTCsl, HaBepHOe, OJHUM IIPOLIeCCOM, KOTOPbIA HOCUT
KoseOarenbHbIA LIMK/IMYeCKUH xapakrep. HanGosbinero pacrpocTpaHeHHs
cpefu  MccilefioBaTesiell  MOMYYWIA TIpeJCTaBleHMs, YTO 3a/lalolliuM
MEXaHHU3MOM COJIHEUHBIX I[MKJIOB CJIY)KaT AWHAMO-TIPOLIeCCHI YCHIeHUS
MepBOHAauYaabHO Cab0r0 MarHUTHOTO TOJS ABVDKEHUSIMH TIPOBOZSIL el
cpefbl € TIOJIOKUTeNbHOW  OOpaTHOM — CBf3blO, TIPUBOASLIEd K
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CaMOMO/IeP)KAHUIO WM JlalibHeIIeMy poCTy Tonst (CM., HarpuMep,
MoHorpaduro  [2]). KuHeTuueckoll  SHepPruud  T'UAPOJUHAMMUECKUX
ke Ha CoJTHIle, KaK MPaBUJIO, JOCTATOUHO JJisl yCUIeHus mosis [1].

Cucrema ypaBHEHMI reHepalii MarHUTHOTO TI0JIsl HeJTMHelHHasl, TOTOMY
B o0IIeM ciayyae OHa C/AOXKHA s aHamu3a [2]. Utobel oboTH 3TH
TPYAHOCTH HCC/JE[0BATeM BBOASAT Psifi YIPOLIAIOIUX TIPE/TIONIOKEHHI,
TO3BO/SIIOIMX ~ TIOCTPOMTH  MOJZIEJIM, KOTOPble — aJIeKBaTHO — OIMMCHIBAIOT
Hab/rofiaeMble 3aKOHOMEPHOCTH BO30Y)KJeHUsST COJTHEYHOTO MarHeTH3Ma.
OpHOV W3 Takux Mojesiell CHyXUT KWHEMarhuyeckoe TpUOIKeHHe,
OCHOBaHHOe Ha TIPeATNoJIOKeHUH  (COOTBETCTBYIOIEM  (U3UYECKUM
YCJIOBUSIM B KOHBEKTMBHOW 30He COJHIIA), UTO KWHETHUUYeCKas SHeprus
JIAMUHAPDHOTO TeYeHWs TMPOBOJMILEH XUIKOCTH MHOTO 0OOJsibllle 3Hepruu
MarHATHOTO TI0JIsl, TOpOXKAaemMoro 3TuM TedeHneM [3]. IlpunsToe
npub/KeHre  TO3BOJIIET  HA  HAUa/JlbHOM  JTafme  UCC/eA0BAHUS
pacCUMThIBaTb ~ MarHUTHble ToJss 0Oe3 ydera B ypaBHeHUH
TUAPOAVMHAMMKN >KUJKOCTH OOpAaTHOTO BIMSHUS CreHepUPOBAaHHOTO
MarHUTHOTO T0JIs Ha TeueHue. TObKO HAa BTOPOM 3Tare WCCaef0BaHUsl
CleyeT W3ydaTb TeHepalyl0 MarHUTHOTO [0/ THPOAWHAMUYeCKUMH
TeYeHUsIMM, PACCUMTAHHBLIMU TIepesi 3TUM Ha MepBOM 3Tare 6e3 yuera
B/IWSTHUSL MarHeTu3Mma. B KauecTBe TpuMepa Takoro MOAXOJA MPUBEEHbI
pe3y/bTaThl pacyeTa reHepaliil TOPOMJAIBHOTO MarHUTHOro 1osst ComHija
ero guddepeHIMAIbHLIM BpallleHrueM, paguaabHBI TpodUIb KOTOPOTO
TIO/TyueH B MOC/IeJHUX Te/TM0CeCMUYeCKUX IKCIIepUMeHTax.

1. MonuH A. C. ConHeunbii 1kt — J1.: Tuapomereonsaar, 1980. — 68 c.

2. 3azopooHuli A.I'., YepemHbix O.K. BBeneHue B GU3MKY T/1a3Mbl. —
Kues.: Hayk. nymka, 2014. — 696 c.

3. Loginov A.A., Salnikov N.N., Cheremnykh O.K. Hydrodinamical
Model of Global Poloidal Solar Flow Generation. Kosm. Nauka Tech. —
2011. - V.17, Nel. — P.29.
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YTouHeHHsI BEPXHBOI MeXi Be/IMUMHUA MarHiTHOTO MoJis
B COHAYHIN MIAMi

H. 1. JTo3uipKa

ActpoHomiuHaobcepBaropis KUIBCHKOTO HalliOHAIbHOTOYHiBEPCUTETY
imeHi Tapaca IlleBueHka
Bys1. O6cepBaropHa 3, Kuis, 04053, Ykpaina
nloz@observ.univ.kiev.ua

IIponoBKeHO [OC/IKEHHSI CHEeKTPOrpaMu TOJIOBHOI IUIAMUA TPYNH
NOAA 10488 3a 29 »oBtHa 2003p., orpumanoi B. I Jlosuupkum i3
3aCTOCYBaHHSM MOJISIPU3aL{iiHOI ONTHKN Ha FOPU30HTAIBHOMY COHSYHOMY
Tesieckori  AcTpoHOMiuHOT 0ob6cepBaropii  KHiBCHKOTO — HalliOHABHOTO
yHiBepcutety. HdiameTp musimu — 60 KyToBUX ceKyHZ (44 Mwm), spa — 30
KyTOBUX CeKyH[ (22 Mm). IIpoBeseHo ¢oTomMeTpryHe CKaHyBaHHS 9
po3pi3iB criekTpy TiHi vy 3 6301 go 6303 As KpokoM 15,8 MA, BHCOTA
iiiMHu  MikpodoTtomeTpa BifmnoBigasia 2 MM Ha Conii. KokeH pospis
CKaHyBaBCsSl TPUUI i MiC/isg 3BeleHHs 3a pelepHUMU TelypPUUHUMM JliHisIMU
LUX TIpodisiell po3paxoByBanMcCsl cepefHi 3HaueHHs iHTeHCHBHOCTI. [Ipu
TakKill KiJIbKOCTi JaHUX CTa/l0 MOXX/IMBUM BHU3HAUEHHSI MOXHOOK CepPeAHbOro
3HaueHHa mnapameTpiB Crokca gy 130 TOUOK KOXKHOrO ckaHy. st
oOunc/ieHHsT ~ BeJIMUMHMA ~ MAarHiTHOrO 1O~ BUKOPDHUCTaHUN  Bech
¢oToMeTpHUUHMI Marepias 3a BUHSTKOM JIMIIE CKaHiB, CYMDKHHX 3
MiBTiHHIO. B HalOLIbII TeMHHMX [UISHKaxX s/pa I/IsMM 32 PO3HECEHHSM
LIeHTpiB Baru G-koMmnoHeHT Jinii Fel 6302.5 A B KAO orpumaHa Taka camo
BeMumHa MarHiTHoro nossg 3200 I'c, Sk 1jpOro >X AHS TNPU Bi3yaabHUX
MarHiTOMeTPUYHMX BUMIipDIOBAHHSX /IaHOI MJISIMU 3Hai/ieHa B obcepBatopii
MayHT BisicoH. B fekijibkoX [iIsIHKax siipa TUIsIMA TIPUCYTHI 0COBIHBOCTI,
KOTpI BiJIIOBiAal0Th BeIMUMHI iHAYKLiT MarHiTHOTO 107151 4100 — 4200 T'c.

OcobnmuBocTeii 3 OIMBII CUIBHUM MAarHiTHUM I10JIeM, $IKi MaroThb
MIBIIMPHUHY, Oi/bIY 3a iHCTPyMEeHTAaNbHUM KOHTYD, He BUsIB/IEHO. [leTanbHe
sicraBneHHs mpodineii [+V, [-V ta V, obumcreHMx 3a pe3y/ibTaTaMd
MOTPIiHUX CKaHyBaHb KOKHOTO pO3pi3y CIHEeKTpYy IIIAMH, J03BOJIMIO
BUSIBUTH TIPUUMHY IIOMHJIKOBOTO IIOTIepeJHBOr0 BHCHOBKY [1] mipo
iCHyBaHHSI CHeKTpa/JbHUX TposiBiB 8 K['C MarHiTHOro mossi B TiHI L€l X
wisvu. Llieto TpUYMHOI0 € CyTTEBa BiMIiHHICTH TPOGINIB TeNTyPUUHHX
JIHIM y ABOX CMY)KKaX CIeKTpy, YTBOPEHMX IpY MPOXOJ)KeHHI CBiT/Ia yepe3
NpU3MY-pO3LIeIUIFoBay  IMiJ, pisHUMHU KyTamu. Yepe3 Lie IpU TOUHOMY
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3icTaB/ieHHI LIeHTpiB TeaypUUYHMUX JIiHIM, CIiBMafarTh Jdille Kpuiaa 3
opHoro OOKy, a 3 IHIIOro pi3HATbCA, 10 Ja€ came B MicIsX Kpui
TeJlypUYHUX JIiHIM (IKTUBHY HeHynboBy BenuuuHy V-npodinsg Croxca,
PO3paxoBaHOTO Ji/Isi HAWOMKUYOT MarHiTOUyT/IMBOI JIiHii.

Jliteparypa
1. Jlosuukuii B.I',Jlosuukas H.M.BicH. Actpon.llIkomm. — 2012. -T.
8, Ne 1. — C. 96 — 100.

O0po0Ka AaHUX CMeKTPAIbLHUX criocTepekeHb CoHLA i3
BHUKOPHUCTaHHAM MeTopy ¢a3oBoi Kopesnii

AL TIpucsokHuM

ActpoHomiuHa o6cepBatopisi JIbBiBCHKOTO HAL[iOHATEHOTO YHiBEPCUTETY
iMm. IBaHa ®panka,Byn. Kupuna i Medogis 8, JIbgis, 79005, YkpaiHa
andrij13p@gmail.com

Byno mpoBesieHo 00poOKy maHux 2D CHeKTpaJbHUX CIIOCTEPEXEHb
CoHug B yinii Ball A4554.03A [1]. O6pobka jJaHux cKnajanack i3 TpbOX
eTarliB.

MeToto rmepiuoro eramy OOpOOKM CIOCTEPEXXYBaHUX JaHUX Oy/0
ycyHeHHs1 apredakTiB Bif rmorepegHboi 00poOKM [aHuX i JedekTis,
TOB’SI3aHUX 3 HeJo/liKaMWd ONTHKM Tejleckona. [l yCyHeHHsl TaKuX
JedexTiB  300pakeHHs Oy/l0 TIOKOOpPJMHATHO 3IaJpkeHO (inkTpom
JlaH1oma.

Metoro gapyroro ertary OOpOOKM CIIOCTEPEXXYBaHMX JaHMX 0ysio
yCyHeHHs1 fe(eKTiB, TOB’S3aHUX 3 BIUIMBOM arMocdepu i Hemosikamu
BeZleHHsI Tejieckoria. My HexTyBaiM e(eKTaMH BiJHOCHOTO 3CyBy UYacCTHH
300pa)KeHHs1 i BBaXKa/ld, IO CIOTBOPEHHS 300paXKeHHS TMPOSIBIISIETHCS
TiMIBKM y BUIVISIAI MapasiesbHOro 3CYBY BChOTO 300pa’keHHsl Ha TMeEBHe Liijie
ynucio mikceniB. OpHe i3 300pakeHb MAacMBY MU BUKOPHCTAld B SIKOCTI
OTIOPHOTO 300pa)keHHs, BiJHOCHO $IKOTO pO3paxOByBald 3MillleHHsl BCiX
iHIIMX 300pakeHb. [/ pO3paxyHKy 3MillleHb BUKOPUCTOBYBABCS METOJ
(a3oBoi KopeJsii.

MeToro TpeThoro etany 06poOKH faHux Oy/a0 y3ro/pKeHHs OTPUMaHHX
ripodisiB i3 npodisem BUOpaHOI /iHiT, B3ATHM 3 aT/iacy CHeKTPaIbHUX JTiHik
[3]. OTpumaHuii Ha TMoOMepefHLOMY eTari MacuB 0y/n0 TPOHOPMOBAHO

50


mailto:andrij13p@gmail.com

CroYaTKy Ha KOHTHHYYM ycepefHeHoro rnpodino, a moTiM Ha KoediljieHT
HOPMYBaHHsl, OTPUMaHMi LUIIXOM TOPIBHSIHHS yCepefHeHOro npodimo 3
npodinem i3 arnacy. KoediieHT HopMyBaHHs Oy/i0 BU3HAU€HO i3
ypaxyBaHHSIM KOpeKLii Ha po3cCisiHe CBITJIO.

Teopernuni mnpodini BuOpaHOi siHii Oyl10 OTpUMaHO B paMKax
GararoBuMipHOi Mogeni AcrimyHza [2]. TIpodini Oysio po3paxoBaHO IISXOM
pO3B’si3aHHS  DIBHSIHHA  [IepeHOCY  BUIIPOMIHIOBaHHSI Ta  pIiBHSHb
CTaTUCTUYHOI PiBHOBaru MeTo/i0M NPUCKOpeHOl A-iTepariii.

ArtmocdepHe po3muBaHHSI Oy/lI0 CHMY/bOBAaHO ILJISIXOM — 3TOPTKU
300pakeHb, MOOYZOBAHMX Ha OCHOBI TEOPETUYHUX JaHUX, i3 2D QyHKLi€w

Tayca. Bylo BU3HAYeHO ONTHMajbHe 3HaueHHs rapamerpa @ B (yHKIil
layca.

JliTepatypa

1. Kostik R., KhomenkoE.V.
Propertiesofconvectivemotionsinfacularregions // Astron.&Astrophys. —
2012.- V. 545, A22. - P. 1-9.

2. AsplundA. Lineformationinsolargranulation. III.
ThephotosphericSiandmeteoriticFeabundances // Astron.&Astrophys. —
2000. - V. 359. - P. 755-758

3. Announcement Spectral Atlas Of Solar Absolute Disk-Averaged
And Disk-Center Intensity From 3290 To 12510 A (Brault and Neckel,
1987) Now Available From Hamburg Observatory Anonymous FTP Site.
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JIpiOHOMacIITa0Hi aKTUBHI LIEHTPH B CHOKIilHiNA atMocdepi CoHus

M.L Croginka', A.B. CyxopyKos?
! ActpoHomiuna o6cepsaropist JIHY im. I. ®panka, By Kupuia i
Medopis 8,
79005 JIbBiB, YKpaiHa
sun@astro.franko.lviv.ua
T'onosHa acTpoHoMiuHa o6cepsaropis HAH Y, Bys. 3aGonorHoro 27,
03680 Kuis, YkpaiHa
’Institute forSolarPhysics, DepartmentofAstronomy,
StockholmUniversity, AlbaNovaUniversityCentre, SE-106 91 Stockholm,
Sweden,

andrii.sukhorukov(@astro.su.se

CrniocTepeskeHHs 3 BHUCOKUM TIPOCTOPOBUM PO3[iNneHHsIM
(IMaX/SUNRISE ta HINODE) noka3any HasiBHICTb /[JKeTiB B JIeSKHUX
rpaHy/laXx Ta MiKrpaHy/lax B crokilHili armocdepi Conus. [Hoci He
3’fCoBaHa TpUYMHA TaKUX SBUIL — HeBiZIOMO, UM Ll € PyX pPeuyOBUHU
BCepelHi MarHiTHUX MeTe/b, YA pe3y/bTar Iepe3aMUKaHHS MarHiTHUX
TI0/TiB, Y KOHBEKTUBHUMKO/L/IATIC.

Inst pocmifpkeHHst TakuxX [ApiOHOMAcINTabHUX aKTUBHUX ILIEHTPIB B
criokiiHilt atmocdepi CoHIE MM BUKOpHCTanud faHi 2D crioctepeskeHb
CoHLE 3 BHMCOKMM IIDOCTODOBUM  DO3Ji/eHHSM, OTpUMaHi Ha
rosangcbkoMy DOT Tteneckori B jiinii FeIA5576 A. TIMOMHU yTBOpEHHS
uiei minii oxorumoroTh ¢ortochepni mapu armochepu Conus. Ilnsxom
pO3B’s13Ky 00epHeHOI 3a/jaui MepeHOCy BUIIPOMIHIOBAHHS 3 BUKOPUCTAHHIM
JlAHUX CTIOCTepeXXeHb MM BiJTBOPMIIN (i3nuHi yMOBH (Temrieparypa, THCK,
T'YCTHHA, TIPOMEeHeBa IIBH/IKICTh) B HeOAHOPIiHIM atMocdepi CoHils; mmose
TOPU30HTAIbLHUX LIBUKOCTeH Oy/0 BiITBOPEHO 3 BUKODUCTAHHSM DiBHSHD
TipOAHAMIKH.

Pe3synbTary BiaTBOpeHHs (i3UHUX YMOB B CHOKilHiN (poTocdepi CoHls
BUSIB/ISIIOTh B MDKIPaHY/bHUX 00/acTsix KOMMNAKTHI zApibHomaciuTabHi
YTBOPEHHS Mi/IBULLIEHO] TeMIlepaTypy, PeYOBHHA B IKUX OIyCKA€TbCSI BHU3,
000 >K Ti/[HIMAETbCSI Bropy, MPUYOMY LIBHIKOCTI PyXy DPEUOBMHH 3HAUYHO
MepeBULIYIOTh TUMOBI LIBUAKOCTI AJii MDKIpaHy/; 3 BUCOTOK LUBHUJKICTb
criaziae. 3po0eHO aHajli3 TOPU30HTAJBHUX IIBUAKOCTEH MOOMM3y TaKMx
aKTUBHUX LIeHTPIB. [Tob6ymoBaHO MozeJi CII0CTepeKyBaHUX
JpibHOMacITabHHUX aKTUBHMX LIEHTPIB CrOKiiHOT hotochepu CoHLs.
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®doTtochepHa celicMoIOTis: KOIMBAaHHA COHSYHUX TIOP

I0.T. Har*?, O.B. Crenanos?, F0.I'. Konunosa?
'"KpAO PAH, Haykoge, Kpum 298409, Ykpaina
’TAO PAH, Tlynkoscbke miocce 65, C.-ITetep6ypr 196140, Pocis
yur_crao@mail.ru

OcranHiM yacoM 3’SIBUIOCH Oarato pobiT, MPUCBSUYEHUX KOJIMBaHHSM
COHSIYHMX TIOp, TOOTO TJISIM Ha TMOYATKOBil CTafil po3BUTKY Ge3 HamiBTiHi,
MarHiTHe moje KoTpux He mepepuilye 1700 I'c. 3okpema, B poboTtax
Dorotovichetal. (2014), Grantetal. (2015), Freijetal. (2016) Ha ocHOBI
JocmipKkeHHsT pisHOCTi (a3 MiK 3MiHaMy Tiepepi3y Bci€l rmopu Ta TMOBHOI
iHTEHCUBHOCTI, fiKa BUsIBWIach OMMU3bKOIO [0 Hy/as, Oyno 3pobieHo
BUCHOBOK, NP0 30y/KeHHsI TMOBiIbHUX KOJIMBAHb TUITY TEPETSHKOK B LIMX
MarHiTHUX yTBOPEHHSIX.

B mpexcrapneHiii poboTi pO3MISAAIOTBCS AWCIEPCiHHI  0CcO6MMBOCTI
B/IaCHUX KOJMBaHb OZHODiAHOI MarHiTHOI TpyOKM (TOpH) B YyMOBax
consiuHoi Qotocdepu. I[lokazaHo, 10 BHACHIJOK edeKTHUBHOI reHepatlii
MarHiTori[poAHaMiuHUX XBW/Ib Y 30BHIIUHIM o06sacti TpyOKu, 1110
NPUBOJUTH 0 CWIBHOIO 3racaHHsl KO/IWBaHb, iCHYBaHHS IOBUIBHUX MOJ,
THIy TIePeTsHKOK B paMKax OZHOpifAHOI Mogeni CTae HEeMOM/IUBHM.
CriocTepeskeHi KOJIMBaHHA B COHSYHMX IOpax IOB’A3YHOThCS 3 MOZEJIIO
IMapkepa, 3rifHO SKOI MOPY CK/IaAAr0ThCS 3 TOHKUX MarHiTHUX TPyOOK.

JliTeparypa
1. Dorotovicl., ErdélyiR., FreijN. et al., 2014, A&A , 563, A12.
2. Freij N., Dorotovic 1., Morton R. J. et al., 2016, ApJ, 817, 44.
3. Grant S. D. T, Jess D. B., Moreels M.G,, et al. 2015, ApJ, 806.
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Small-scale magnetic field diagnostics outside sunspots
using SOT/Hinode observations

V.G. Lozitsky', M. Gordovskyy*and O.0.Botygina'
!Astronomical Observatory of TarasShevchenkoNationalUniversity of
Kyiv,

Observatorna 3, Kyiv01053, Ukraine
lozitsky@abserv.univ.kiev.ua, olga.botygina@gmail.com
*Jodrell Bank Centre for Astrophysics, University of Manchester, Alan

Turing building,
ManchesterM13 9PL, United Kingdom
mykola.gordovskyy@manchester.ac.uk

We analyze the structure of photospheric magnetic fields in three active
regions based on Zeeman splitting of Fel 6301.5 and 6302.5 A lines. Stokes
components I and V are obtained with the SOT/Hinode telescope. Areas
with observed magnetic fields 5-300 G outside sunspots are investigated.
The spatial resolution is about 300 km. It was found that the splitting of
these two lines corresponds to different values of Beg, typical ratio of
Bei(6301.5) / Be(6302.5) is about 1.3. In addition, we find that the bisectors
of I + Vand I — V profiles of these lines (showing the Zeeman splitting on
different distances from center of a line) are substantially different. These
data indicate that the magnetic field in these active regions is formed by
spatially unresolved elements with a field strength of 1.3-2 kG with small
filling factor, surrounded by the ambient field with a strength of about 10—
100 G. We estimate the diameter of one discrete fluxtube in range of
24 + 53 km.
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Kinetic modeling of critical points in magnetized space plasmas

V. Olshevsky', J. Deca®, A. Divin®, I. Bo Peng®, S. Markidis*,
M.E. Innocenti®, E. Cazzola®, G. Lapenta®
'Main Astronomical Observatory, NAS of Ukraine, 27, Zabolotnoho Str.,
03680 Kyiv, Ukraine
Laboratory forAtmosphericandSpacePhysics (LASP), University of
Colorado Boulder
3St. Petersburg State University, St. Petersburg, Russia
“High Performance Computing and Visualization (HPCViz), KTH

Royallnstitute of Technology, Stockholm, Sweden

*Center formathematicalPlasmaAstrophysics, KU Leuven, Belgium

sya@mao.kiev.ua

We present a survey of magnetic nulls and associated energy dissipation
in different three-dimensional kinetic particle-in-cell simulations of space
plasmas. The configurations under study include: a traditional Harris current
sheet and current sheets with asymmetric density distribution, dipolar and
quadrupolar planetary magnetospheres, lunar magnetic anomalies, and
decaying turbulence. Nulls are detected in the simulation snapshots by the
topological degree method. In all runs except the quadrupolar magnetospere
the dominating majority of nulls are of spiral topological type. When
supported by strong currents, these nulls indicate the regions of strong
energy dissipation. Dissipation, often accompanied by the changes in
magnetic topology, is caused by plasma instabilities in the current channels
or on their interfaces. Radial nulls show less activity, they can be created or
destroyed in pairs, via topological bifurcations. Although such events
demonstrate energy release, they are rather rare and short-living. An
important implication of our study to observations is that magnetic topology
should not be considered independently of other plasma properties such as
currents.
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Magnetic field measurements in sunspots using spectral lines
with very low Lande factors

S.N.Osipov' and V.G. Lozitsky?

"Main Astronomical Observatory of National Academy of Sciences,
Zabolotnoho 27, Kiev03680, Ukraine
osipov(@mao.kiev.ua
?Astronomical Observatory of TarasShevchenkoNationalUniversity of

Kyiv,
Observatorna 3, Kyiv01053, Ukraine
lozitsky@aobserv.univ.kiev.ua

We present magnetic field measurements in several sunspots
observed in June-July 2015. Observations were carried out on horizontal
solar telescope ATsU-5 of Main Astronomical Observatory of National
Academy of Sciencesof Ukraine. Spectra recordings were performed using
the SBIG ST-8300 CCD camera. For observations of I+V and I-V spectra,
the polarization mosaic made by V.I.Skomorovsky and quarter-wave plate
were used. Measured spectra were corrected for flatfield, parasitic
interference, and curvature of spectral lines. The Zeeman splittings in
several spectral lines of Mnl, Fel and Nil placed nearly Fel 5434.5 A and
Fel 6093.66 A lines with effective Lande factors g from —0.014 to 2.14
were compared. Our main conclusions are the following:

a) as rule, spectral lines with largest Lande factors give the strongest
Zeeman splitting in sunspot umbra that can be interpreted as a result of
blending the Zeeman pi- and sigma-components in case of non-longitudinal
magnetic field;

b) there are essential differences between lateral field profiles by
different spectral lines; for example, such profiles obtained by Fel-1143
5432.950 A and Nil-70 5435.871 A lines have different shape, with almost
flat and sharp top, although both lines have close Lande factors (0.67 and
0.5, respectively);

c¢) Zeeman splitting of Fel 6094.419 A line with negative Lande
factor (genr = —0.22) corresponds to a line with ge> 0;

d) Fel 5434.5 A line (ge = —0.014) has sometimes the splitting which
corresponds to magnetic field of about 5-10 kG.

NLTE spectropolarimetric diagnostics of the Si I 10827 A line
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*Institute forSolarPhysics, DepartmentofAstronomy,
StockholmUniversity, AlbaNova
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shchukin@mao.kiev.ua

The Si I 10827 A is commonly used for the spectropolarimetric
diagnostics of the solar atmosphere. The first goal of our study is to quantify
the sensitivity of Stokes parameters of this line to the NLTE effects.
Secondly, we construct the simple Si model atom which help to reduce the
computing time of the NLTE inversion of this line without significant
changes of its Stokes profiles as compared with more complicated model
atom.

We investigate the impact of the NLTE effects on the Si I 10827 A line
by means of the multilevel radiative transfer calculations in a three-
dimensional model taken from the magneto-convection simulations with
small-scale dynamo action.

We find significant departures from LTE in the Si I 10827 A line not
only for the intensity but also for the linearly and circularly polarized
profiles. At wavelengths around 0.1 A where most of the Stokes Q, U, and
V amplitudes of the Si I 10827 A line are formed the differences between
the NLTE and LTE profiles turn out to be comparable with the Stokes
amplitudes themselves. The deviations from LTE are increasing with
increasing Stokes Q, U, and V signals. For the circularly polarized radiation
the NLTE effects correlate with the magnetic field in the layers where this
radiation is formed.

The NLTE effects should be taken into account when diagnosing not
only the emergent Stokes I profiles, but also Q, U, and V profiles of the Si I
10827 A line. The sixteen level model of the Si atom with 16 levels and 6
radiative bound-bound transitions suffice to provide an accurate description
of the physics of formation of the Si I 10827 A line with no significant
change in its emergent Stokes profiles.
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Relationship between lower and upper frequencies of solar drift-
pair bursts

YaroslavVolvach, Aleksander Stanislavsky

Institute of Radio Astronomy, 4 Chervonopraporna Str., Kharkiv 61002,
Ukraine

yarvolvach@ukr.net

The solar drift-pair (DP) bursts are one of enigmatic radio emission
phenomena at decametric wavelengths occurring in the solar corona.
Though there were many attempts to interpret the DPs, the understanding of
DPs is not complete up to now. New observations with higher frequency
and time resolution may provide some very important clues to comprehend
the complex plasma processes responsible for the DP emergence. Such
observations were made using a new numerical receiver/spectrometer at
UTR-2. About 301 events of DPs were observed during 10-12 July of 2015.
Their analysis was performed at 9-33 MHz. The occurrence of the DPs in
the frequency range had a random nature. Our study shows that a
statistically significant correlation exists between lower and upper
frequencies at which each DP began and ended. The occurrence of forward
DPs was more preferable at lower frequencies of the observations in
comparison with reverse DPs whereas the number of reverse DPs noticeably
dominates the amount of forward DPs at upper frequencies. This peculiarity
is discussed in the light of the existing theories of solar astrophysics
available in literature.
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AcTpomeTpis Ta MaJIi Tizia
CoHAYHOI CUCTeMH

Astrometry and Small Bodies
of the Solar System
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U-magnitudes of stars and galaxies from the digitized
astronegatives of Baldone Schmidt telescope

I. Eglitis', M. Eglite', V.N. Andruk?, L.K. Pakuliak?
nstitute of Astronomy, University of Latvia, 19 Raina blvd., Riga, LV-
1586, Latvia
? Main Astronomical Observatory of the National Academy of Sciences
of Ukraine
27 Akademika Zabolotnoho St., 03680 Kyiv, Ukraine
andruk@mao.kiev.ua

To the moment, there is the acute shortage of definitions of U-
magnitudes of stars on the celestial sphere. Photographic observational
archive of 1.2m Baldone Schmidt telescope contains 753 astronegatives in
314 fields exposed in Johnson U-band. The general purpose of the work is
to provide U-magnitudes of all objects (stars, galaxies, asteroids, etc.),
recorded on these plates. The first results of U-plates image processing give
the positional accuracy of Tycho-2 stars about 0.1 arcsec and the
photometric accuracy in the U-band in the range 0.1™-0.2". Scans of plates
have been obtained using Epson Expression 10000XL, 11000XL flatbed
scanners with the spatial resolution 1200 dpi. The procedure of the
processing has been carried out in LINUX/MIDAS/ROMAFOT
environment.

A possible third component in the eclipsing binary system HS
2231+2441

A.P. Vidmachenko', Ya.0. Romanyuk’, Ya.O. Shliakhetskaya'
'"Main Astronomical Observatory, NAS of Ukraine, 27, Zabolotnoho Str.,
03680 Kyiv, Ukraine vida@mao.kiev.ua

As of April 2016 reliably confirmed the existence of 2107 exoplanets in
1349 planetary systems; in 511 of them — founded more than one planet.
About 20% from opened exoplanets are in binary systems. Under the
influence of a third body, the position of the center of mass of this system,
are periodically displaced relative to the observer. From a comparison of
observed (O) and theoretical (C) values of eclipse moments, the unknown
parameters of the light equation (O-C) are determined. That is, the study of
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eclipsing binary system allows a series of several transits, depending on the
orbital period of the smaller object. The gravitational influence of the third
object to the first two one — leads to mutual perturbation of the orbits, and to
variations in the time of transits occurrence. We present a photometric study
of the system HS 2231+2441. It consists of a low-mass sub dwarf B star and
brown dwarf. With a value of the orbital period P,»=0.11058798", angle of
inclination i=80,0°10,3°, mass ratio Q=0,17+0,01, system’s components
have the following parameters: M;=0,19+0,15-Me, M,=0,03310,3-Mo,
R;=0,143+0,0003-Rs, 1 R,=0,073+0,09-Re [1]. Photometric measurements
were obtained at the observatory Lisnyky by using of 0.36-m telescope [4-
6]. We used a differential photometry method in which we compared the
flow of program star and standard one. Observations of the 21 nights in the
period from July 26 to December 2, 2015 are used for processing. The
accuracy of determining for each measurement is in the range
0,003...0,009™ for different nights. On the basis of obtained data were
created corresponding light curves. Next, we calculate the time difference
between the centers of transits. Its time dependence showed the presence of
a possible periodic change in the deflection of the middle transit time from
the calculated average value. This may indicate the presence of a third
object in the eclipsing binary system. For calculation we used the value of
ephemerides of the deeper minimum t,=JD2456865.40351, the estimated
value of the period 0.11058798¢ and half period 0.05529399¢. The
calculated ephemerides were determined from the light curves by fitting of
arcs minima to the nuclei of primary and secondary eclipses. Ephemerides
of primary minimum given by the formula:
HID=2456865.40351+0.11058798%F; here E — is an integer indicating the
ordinal number of a deeper peak. The amplitude of the periodic variation of
minima moments, arising because of the orbital motion of around a close
pair barycenter of the triple system, is less than 0.0008¢ (1.15 minutes) [2,
3]. It has been found that the periodic variation of the orbital period can be
explained by the gravitational influence of a third companion on the central
binary system with an orbital period of about 97+10%. The periodogram
analysis of observational data series indicates also on the periodicity with
values of 48+5%, and about 200 but their reliability — significantly smaller.
Let us note that we observed this eclipsing binary system, only about 125
days. Therefore reliably select the orbital period of the third body in the
planetary system will help further observation.

Referenses. 1. Almeida L.A., et al. (2014) Modeling photometric and
spectroscopic data of HS 2231+2441: an HW Vir type system with a brown
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Khaliullin Kh.F., Khaliullina A.I. (2011) Orbital circularization of close
binary stars on the pre-main sequence // MNRAS, vol.411, p. 2804-2816. 4.
Krushevska V., et al. (2014) Determination of parameters of transit
exoplanets, using data obtained at the small telescopes // Contrib. Astron.
Obs. Sk. Pleso, v. 43, no. 3, p. 458-458. 5. Kuznyetsova Yu., et al. (2014)
Photometric researches of chromospheric activity variations for star systems
with exoplanets using small telescopes // Contrib. Astron. Obs. Sk.Pleso, v.
43, no. 3, p. 408-408. 6. Romanyuk Ya.O., et al. The Kyiv internet telescope
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Effects of non-gravitational forces on orbital evolution of active
Centaurs

N.S. Kovalenko, K.I. Churyumov

Astronomical Observatory of Kyiv National Tarasse Shevchenko
University
Kyiv, Ukraine
kievplanet@ukr.net

Currently there are 26 active Centaurs known among 121 discovered .In
the present study we have investigated the influence of cometary activity on
their orbital evolution by using orbital evolution integrator. Since there is no
information on exact values of non-gravitational forces for these cometary
Centaurs, because of their large heliocentric distances, we assumed their
non-gravitational forces as the one for comet Halley with coefficient of 1/r?,
where r is perihelion distance. As a result we got the differences in
perihelion passage dates for active Centaurs and differences in their
perihelion distances during one period around the Sun and longer time-span.
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Spectral peculiarities of major Jovian satellites.

Y.Kuznyetsova', A.Vidmachenko', V.Krushevska', A.Klyanchin,
S.Velichko?, 1.Sokolov? A.Bondar®

'Main Astronomical Observatory, NAS of Ukraine, 27, Zabolotnoho Str.,
03680 Kyiv, Ukraine
’International Center for Astronomical, Medical and Ecological
Research (IC AMER), NAS of Ukraine, 27, Zabolotnoho Str., 03680 Kyiv,
Ukraine

sagittari07@gmail.com

Rotation of Io and Europa, major satellites of giant planet Jupiter,
around the central planet is synchronous. Thereby it is possible to observe
leading and driven hemispheres at the moments of east and west
elongations. They constantly are directed along and against the orbital
motion respectively. Detailed analysis of observations obtained with
spectral resolution R=45000 points to a number of features for surfaces of
leading and driven hemispheres of Io and Europa. Leading hemispheres is
much brighter and less polluted by “not icy” material.

One explanation of difference between spectra for leading and driven
hemispheres of synchronous satellites of giant planets is interaction of
satellite surfaces with interplanetary space in powerful magnetosphere of
Jupiter. Our preliminary spectral observations clearly indicate the
substantial transformation of the top layer of satellite surface soil.
Clarification of spectral differences of leading and driven hemispheres using
data obtained during different years was done.

Spectral data researching in this work were obtained at 2-meter mirror
telescope Zeiss-2000 (peak Terskol Observatory, Northern Caucasus) using
high resolution echelle spectrometer in visible wavelength range.
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Albedos of asteroids from stellar occultations: new calculations and
revision of previously obtained data

0. I. Mikhalchenko', V. G. Shevchenko'?
!Astronomical Institute of Kharkiv Karazin National University, Sumska
Str. 35, Kharkiv 61022, Ukraine, fantomsky@yandex.ua
’Deprtment of Astronomy and Space Informatics of Kharkiv Karazin
National University, Svobody Sqr. 4, Kharkiv 61022, Ukraine,

shevchenko@astron.kharkov.ua

Diameters of asteroids obtained from direct measurements of stellar
occultations are more accurate than data obtained from other methods
(except diameters derived from the space missions to selected asteroids, but
such data are still very few). If the asteroid absolute magnitude is known at
the time of occultation, one can get the most accurate value of its albedo.
This work was first carried out by Shevchenko and Tedesco (2006)
(Shevchenko V. G., Tedesco E. F., 2006. Icarus 184, 211). They have
determined albedos for 57 asteroids using the highest quality occultation
diameter data. Subsequently this data was successfully used for calibration
of the asteroid albedos obtained by other methods (Masiero J. R., et al.,
2011. Ap. J. 741, 68; Cellino A., et al., 2012. JQSRT 113, 2552). Over the
past ten years database of occultation diameters increased very significantly.
Moreover, a new phase-curve function H, G1, G2, proposed in 2010 by
Muinonen et al. 2010. (Muinonen et al., 2010. Icarus 209, 542), allows to
determine the absolute magnitudes of asteroids with more qualitative
accounting of the opposition effect. Also new high-precision magnitude-
phase dependences including extremely small phase angles <1° are
available, in particular for asteroids with known occultation diameters
(Shevchenko V. G., et al., 2008. Icarus 196, 601; Shevchenko V. G., et al.,
2016. PSS 123, 101). Thus, the opportunity to significantly increase the
amount of accurate data on albedo has appeared, so we can expand the
albedo scale into new taxonomic classes of asteroids and smaller sized
objects.

In this work we present new estimates of albedo for asteroids from the
updated database on stellar occultations and results of revision of previously
obtained data on the albedo of asteroids taking into account the more
precise values of their absolute magnitudes. Correlations between sets of
albedo derived from stellar occultations and from other methods (mainly
according to infrared observations) are also examined.
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The investigation of multiplet structures in meteor spectra

A.M. Mozgova
Astronomical Observatory, Kyiv National Taras Shevchenko University,
04053 Observatorna St., 3 Kiev, Ukraine

alenamozgova@mail.ru

The structures of the iron multiplets and some other elements observed
in spectra of meteor comas were considered. The catalog of iron multiplets
lines was made. For each term there are indicated energy levels and
wavelengths of spectral lines. For clearly explaining the transitions that
accompany the radiation in given multiplets the complete Grotrian diagrams
were constructed.

Spectral analysis has an important role in understanding the physical
processes which occur in meteor comas. Each meteor spectrum contains a
large number of spectral lines belonging to atoms of different chemical
elements and has a multiplet structures. The multiplets are usually spaced
pairs or triples of lines but the multiplet may consist of one or more lines
than three. The studying of multiplet structures in meteor spectra makes it
possible to investigate the properties and a behavior of atoms of the meteor
body matter. It can be used for creating models of physical and chemical
processes which occur during the meteor flight in the Earth's atmosphere.

For some tasks of meteor physics it needs to know not only the
wavelength of a line and its belonging to some multiplet, but also both the
excitation potentials of the upper and lower levels. This is useful, for
example, for the study of the atoms distribution over the levels and how it
differs from the Boltzmann distribution, as well as for the construction of
curves growth and for determining the temperature excitation in the meteor
coma, etc. For this purpose, the Walt Grotrian diagrams or chart of terms are
built. They show the allowed transitions between the energy levels of the
atoms. These diagrams can be used for one or more electrons
(multielectrons) in the atom. The specific selection rules are taken into
account in their construction. These rules are related to the change in
angular momentum of the electron.
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Astrometry and photometry of the digitized
photographic plates of the Kitab’s zone of the Photographic Sky
Survey
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33 Astronomicheskaya St., 100052 Tashkent, Uzbekistan,
qudratillo@astrin.uz
*Walter Hohmann Observatory, Wallneyer St.159, 45133 Essen, Germany,
helena_relke@yahoo.com
“Research Institute “Nikolaev Astronomical Observatory”, 1
Observatornaya St., 54030, Mykolaiv, Ukraine, yuri@nao.nikolaev.ua
*Main Astronomical Observatory of the National Academy of Sciences of
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andruk1058@ukr.net

The Kitab Observatory of the Ulugh Beg Astronomical Institute (UBAI)
was involved to the Photographic Sky Survey (abbreviation in Russian is
FON) project from 1981 till 1996. During this period there were exposed
more than 2600 photographic plates using Double Astrograph of Zeiss
(DAZ, D/F = 40/300). The first stage of processing of the photographic
material includes digitization of 1900 photographic plates in zones of the
southern sky with declination between -2 and -18 degrees. The 1015 plates
have already been processed using Epson Expression 10000XL flatbed
scanner with the spatial resolution of 1200 dpi. The equatorial coordinates
of stars and galaxies were determined in the system of the Tycho?2 catalogue
and the B-magnitudes in the system of the photoelectric standards. The
processing of the digitized images was carried out in four astronomical
institutes: UBAI, Tashkent (Uzbekistan), WHO, Essen (Germany), RI NAO,
Nikolaev (Ukraine), MAO NASU, Kyiv (Ukraine). For the data reduction
the MIDAS package and software, developed in the MAO NASU were
used. Based on the results of the processing of the negatives in the sector of
right ascension 0-15 and 18-24 hours and declination from + 2° to -14° the
internal errors of the catalogue were estimated. The errors calculated for all
stars are 0.2 arcsec and 0.18 mag respectively. For the stars brighter than 14
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magnitude the errors are 0.1 arcsec and 0.1 mag for the equatorial
coordinates and B-magnitudes respectively.

Could it be the ninth planet in the Solar system?
A.P. Vidmachenko

Main Astronomical Observatory of National Academy of Sciences of
Ukraine.

vida@mao.kiev.ua

In January 2016 M. Brown and K. Batygin informed [1] on the indirect
evidence of existence of the ninth planet in the Solar System. They are
talking about its possible mass =10 times the mass of the Earth. Its distance
from the Sun at perihelion can be 200 AU, at aphelion 600-1200 AU, and
orbital period about 15000 years. The authors suggest that in the early solar
system about 4.5 billion years ago the planet was "ejected" from the field of
formation of planets near the Sun.

But all these conclusions about the planet are based on computer
calculations of the orbits of several known trans-Neptunian objects (TNOs),
including Sedna, 2007TG422, 2004VN112, 2012VP113, 2010GB174 and
2013RF98. M. Brown and K. Batygin suggest that the orientations of the
orbits of these objects are positioned so that they should be affected by the
existence of unknown large body. It may be a new planet, responding with
at them powerful gravitational influence.

We draw attention to the orbits orientation of these 6 TNOs and of
possible unknown planet. And, especially, on their location in orbit at
moments close to their discovery. When they are found all of them are
located quite close to the perihelion, when their brightness for terrestrial
observer was maximal, and the orbital velocity was the largest [2-4]. But
after 50-100 years, they pass already a comfortable place in space for their
possible discoveries. Then many thousands of years, these objects will
move in remote areas of their orbits.

In this regard, it is reasonable to assume that several orders of magnitude
greater amount of TNOs should be on the same or on similar orbits as those
of 6 objects that were considered in Brown and Batygin calculations. But in
currently they are not visible for a terrestrial observer, due to their location
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far from perihelion distance. Due to the sheer eccentricity, the speed of their
movement in an orbit near aphelion is several times less than the current
speed values for newly discovered TNOs during their stay near perihelion.

In this regard, the probable number of the same relatively large TNOs
with very eccentric orbits, - on the basis of purely probabilistic assumptions
should not be counted in units; and there must be many thousands of units.
Thus, the real pattern of the results of calculation for the entire ensemble of
the existing remote objects will be strikingly differing from those listed in
[1]. And the question of the presence of the ninth planet in the solar system
remains on the agenda.

Most likely, it is necessary to raise the question of finding the many
trans-Neptunian objects on highly eccentric and distant orbits, and not to try
to search a single large planet.

References. 1. Batygin K., Brown M. Evidence for a Distant Giant
Planet in the Solar System // Astron. J. 2016, vol. 151, no 2, article id. 22,
12 p. 2. Vidmachenko A.P. Dwarf planets (to the 10th anniversary of the
introduction of the new class of planets) // Astronomical almanac 2016.
2015, vol. 62, p. 228-249. 3. Vidmachenko A.P. Sedna: the history of the
discovery and its features // Astronomical almanac 2006. 2005, vol. 52, p.
201-212. 4. Vidmachenko A.P, Morozhenko O.V. The physical
characteristics of surface Earth-like planets, dwarf and small (asteroids)
planets, and their companions, according to distance studies // Main
Astronomical Observatory NAS of Ukraine, National University of Life and
Environmental Sciences of Ukraine. Kyiv, Publishing House "Profi". 2014.
388 p.

A possible third component in the eclipsing binary system
HS 2231+2441

A.P. Vidmachenko', Ya.O. Romanyuk’, Ya.O. Shliakhetskaya'
'Main Astronomical Observatory, NAS of Ukraine, 27, Zabolotnoho Str.,
03680 Kyiv, Ukraine vida@mao.kiev.ua

As of April 2016 reliably confirmed the existence of 2107 exoplanets in
1349 planetary systems; in 511 of them — founded more than one planet.
About 20% from opened exoplanets are in binary systems. Under the
influence of a third body, the position of the center of mass of this system,
are periodically displaced relative to the observer. From a comparison of
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observed (O) and theoretical (C) values of eclipse moments, the unknown
parameters of the light equation (O-C) are determined. That is, the study of
eclipsing binary system allows a series of several transits, depending on the
orbital period of the smaller object. The gravitational influence of the third
object to the first two one — leads to mutual perturbation of the orbits, and to
variations in the time of transits occurrence. We present a photometric study
of the system HS 2231+2441. It consists of a low-mass sub dwarf B star and
brown dwarf. With a value of the orbital period P,»=0.11058798", angle of
inclination i=80,0°+0,3°, mass ratio Q=0,17+0,01, system’s components
have the following parameters: M;=0,19+0,15-Me, M,=0,03310,3-Mo,
R;=0,143+0,0003-Ro, 1 R,=0,073+0,09-Re [1]. Photometric measurements
were obtained at the observatory Lisnyky by using of 0.36-m telescope [4-
6]. We used a differential photometry method in which we compared the
flow of program star and standard one. Observations of the 21 nights in the
period from July 26 to December 2, 2015 are used for processing. The
accuracy of determining for each measurement is in the range
0,003...0,009™ for different nights. On the basis of obtained data were
created corresponding light curves. Next, we calculate the time difference
between the centers of transits. Its time dependence showed the presence of
a possible periodic change in the deflection of the middle transit time from
the calculated average value. This may indicate the presence of a third
object in the eclipsing binary system. For calculation we used the value of
ephemerides of the deeper minimum t,=JD2456865.40351, the estimated
value of the period 0.11058798¢ and half period 0.05529399°. The
calculated ephemerides were determined from the light curves by fitting of
arcs minima to the nuclei of primary and secondary eclipses. Ephemerides
of primary minimum given by the formula:
HJD=2456865.40351+0.11058798%E; here E — is an integer indicating the
ordinal number of a deeper peak. The amplitude of the periodic variation of
minima moments, arising because of the orbital motion of around a close
pair barycenter of the triple system, is less than 0.0008¢ (1.15 minutes) [2,
3]. It has been found that the periodic variation of the orbital period can be
explained by the gravitational influence of a third companion on the central
binary system with an orbital period of about 97+10° The periodogram
analysis of observational data series indicates also on the periodicity with
values of 48+5% and about 200 but their reliability — significantly smaller.
Let us note that we observed this eclipsing binary system, only about 125
days. Therefore reliably select the orbital period of the third body in the
planetary system will help further observation.

69



Referenses. 1. Almeida L.A., et al. (2014) Modeling photometric and
spectroscopic data of HS 2231+2441: an HW Vir type system with a brown
dwarf companion // RevMexAA (Serie de Conferencias), v. 44, p. 35-35. 2.
Bogomazov A. L, et al. (2016) Timing of eclipsing binary V0873 Per: a
third body candidate // Astroph. & Sp. Sci., v. 361, article id.4, 6 p. 3.
Khaljullin Kh.F., Khaliullina A.I. (2011) Orbital circularization of close
binary stars on the pre-main sequence // MNRAS, vol.411, p. 2804-2816. 4.
Krushevska V., et al. (2014) Determination of parameters of transit
exoplanets, using data obtained at the small telescopes // Contrib. Astron.
Obs. Sk. Pleso, v. 43, no. 3, p. 458-458. 5. Kuznyetsova Yu., et al. (2014)
Photometric researches of chromospheric activity variations for star systems
with exoplanets using small telescopes // Contrib. Astron. Obs. Sk.Pleso, v.
43, no. 3, p. 408-408. 6. Romanyuk Ya.O., et al. The Kyiv internet telescope
project. 2 Workshop on Robotic Autonomous Observatories, Astronomical
Society of India (ASI) Conference Series, 2012, v.7, p. 297-302.

TemnepaTypHa 3a/1e)XHiCTh aMILIITy{ KOMETHOT0
JIIOMiHeCLIeHTHOT'0 KOHTHHYYMa

B.O. IMonomaperko', B.®. Tpansik?, K.I. Uypromos'

!ActpoHomiuna o6cepsaropiss KHiBCHKOTo HalliOHaILHOIO YHiBEPCUTETY
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Opniero 3 ocobnuBoCTel — siBUIA  JIFOMiHecLeHLii €  edekT
TEeMI1epaTypHOrO 3racaHHs JIFOMiHEeCLIEHTHOTO BUIIPOMIiHIOBaHHSI TIpU
3pOCTaHHi Temmeparypy JoMiHOGOpYy. Y LIbOMY BUMAJKy iHTEHCHMBHOCTI
JIFOMiHECLIEHTHOTO ~ BHUITDOMIHIOBaHHS Bifi Temreparypu Moxe OyTH
TpeJicTaB/eHa y HaCTYyITHOMY BUIVISIZI:

L= -E’ M
1+qge '
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Je Imax — MAaKCUMalbHO MOX/MBe 3HAYeHHS IHTEeHCHUBHOCTI
JIIOMiHecLleHI}ii A7 fAaHoro JroMiHogopa TIpU CTajaoMy 3HauyeHHi
iHTEHCUBHOCTI i 4YacTOTH 30y/)KYHOUOr0 BUIIPOMIHIOBAHHS, Ha fIKY
TMOLLIMUPIOIOTHCA MOJIOKEeHHS 3aKOHY borbliMaHa.

3 piBHsAHHA (1) BUAHO, 1110 TeMIlepaTypHe 3racaHHsl MPOSB/ATHCS JIULIe
TIPU [OCSTHEHHI [IeSKOT0 KPUTWYHOTO DiBHS TeMIieparypu JroMiHodopa,
KUl OyZe TMM MeHIlle, UYAM MeHIIOK Oyze eHepris Iepexofly LieHTPY
JIOMiHecCUeHLil Ha Oifbll BHUCOKMHA €HepreTWYHWW piBeHb. A TpU
TeMIleparypax, 110 € HIWKYAMH BiJj KPUTUYHOIO DiBHSl IHTEHCUBHICTb
BUIIDOMiHIOBaHHsS Oyzile BU3HAYaTUCA I1apaMeTpoM Ina, 10 B yMOBax
3Ha4yHOI BifjameHocTi HebecHoro Tina Bij COHILE MOXKHA BBaXKaTH MPSMO
TIPOTIOPLIIHUM iHTEHCUBHOCTI OTPOMiHEHHSI.

ToOTO, MOXKHa TIPUITYCTUTH, IO TPU HaOMDKeHHI KoMeTH (XiMiuHwi
CK/aJ, KOl y PO3IVIIHYTUX 4YaCOBUX paMKax MOyKe BBaKAaTHUCS CTaluM) J10
CoHllsl, iHTEHCHBHICTh JIIOMiHECIIEHTHOTO KOHTUHYYMy Oyzle 3pocTaTd
obepHeHO TIpOTOpLIHO KBajpary Bifgcrani Big CoHI [0  /esSKOro
KPUTUYHOI'O MOMEHTY, JOKU TeMIleparypa KOMeTHOI KOMHU, L0 € KepeyioM
JIIOMiHeCL|eHTHOTO ~ KOHTMHYyMy, He  [IOCSTHe  TOYKU  II0UYaTKy
TeMIiepatypHoro 3pi3y. [Ticas poro crocrepiraTUMeToCs pi3ke 3MeHILeHHS
aMIUIITYy4u  JIIOMIHECL|IeHTHOTO  KOHTUHYYMy y  MeXax  IO0JIOCH
TeMIlepaTypHOro 3pi3y, B KiHLi SKOi aMmIuiTy4a JHOMIiHeCLeHTHOrO
KOHTUHYYMYy 3MEHIINUTbCS [0 Hy/AS Ta 3aJUIIaTUMeTbCS TakOK IpHU
MOA/IbIIOMY 3POCTaHHI TeMIlepaTypHy.

BpaxoBytoun MOXJ/IMBIiCTE ()OPMYBaHHSI JIFOMiHECLIEHTHOTO KOHTHUHYYMY
32 paxyHOK BUIIPOMIHIOBAHHS [eSIKOI KiJIbKOCTi JFOMiHO(ODiB, MOXXIUBUIA
e(eKT T0eTarHoro 3racaHHsl OKpeMHUX [IISHOK CIeKTpY JIFOMiHeCLieHTHOTO
KOHTHHYyMy, 110 OyZe oOyMOBMIOBaTHCS He CITBMAJaHHSIM I10JI0CH
TeMIlepaTypHOTro 3aTyXaHHs [Jis1 pi3sHUX JIoMiHO(]OPiB.

3pobsieHnli BUCHOBOK 3HAXOAWTb TMiATBEPAKEHHS Y CIIEKTPaJbHUX
CMOCTepesKeHHSIX KOMeT Ta eKCIlepUMeHTaIbHUAX JOC/I/PKeHHAX, HaBeJeHUX
y poboTax, MpHUCBSIUeHUX sIBUILY JtoMiHecteHLil [1-3].

1. T'ypeuu A.M. BBefieH1e B pU3NUECKYI0 XUMUIO KpHCTaninohocopoB
/ AM. T'ypBuu // Yue6. nocobue asist BTy30B. — M.: Briciias mikona, 1971.
—336c.

2. OropopgnukoB U. H. JItoMUHeCLIEHLIMSI U 3JIEKTPOHHBIE BO30YXK/I€HUS
B kpuctaiax LisGd(BO;);ACe® / Y. H. Oropoguukos, Y. H. CexyHoga,
JI. 1. UcaeHnko, C. A. JKypkos // ®usvka TBepgoro Tena. — 2013. — Tom 54,
Bun. 3 — C. 457 — 464.
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3. Kaszapunos lO.T. JlroMuHecCIieHTHOe CBOWCTBAa MOHOKDHCTAIIOB
IINUHeNW  TpU  BO3JEMCTBUM  HOHUSUPYIOIIMX  W3Iy4YeHMd  /
FO.T. Kazapunos, B. T. I'puupiHa, B. A. KobGsixoB, K. E. Cukadyc //
Bomnpocs! atromHoit Hayky U TexHUKU — 2002. — Ne3. — C. 53 — 57.

Karanor 3xkBaTopua/ibHbIX KOOPAHHAT U B-Be/IMYMH 3Be3p
nporpammel ®OH

B. H. Augpyk', JLK. Ilakynsk', B.B. Tonosus', I'A. VBaHoB',
AMN. Auenxo’,
C.B. Illaroxuna', E.M. Wxakepuu', IO. W. ITporiok>.

! 'naBHas actpoHoMuyeckas obcepsaropust HAH YkpauHbl
03680 Kues, yi. Akagemuka 3aboyotHoro 27
2 HAUU "HukonaeBCcKas aCTpOHOMUYECKast 00cepBaTopust'
TocuHdopMHayku YKpauHbl
54030 Hukonaes, yn. ObcepBaropHast 1

andruk@mao.kiev.ua

Mo mnporpamme @®OH B pamkax paboT MO palMOHATLHOMY
WCII0/Th30BaHUIO HAKOTIeHHbIX pecypcoB OLIA (O6beavHeHHbIH 1UbPOBOI
ApxuB) YkpBO B 'AO HAH YkpavHbl CO3laH Karanor 3KBaTOpHa/IbHbIX
KoopAuHaT o,0 W B-BeMMUWH 3Be3q [T CEeBEpPHOTO TMOMyIIapus Heba.
KonmnuectBo  00paboTaHHBIX IMIAaCTUHOK paBHO 2259. Orudpoeka
aCTPOHeraTMiBOB OCYIIeCTB/saCb C TIOMOIbI0 CKaHepoB Microtek
ScanMaker 9800XL TMA u Epson Expression 10000XL, pexum
ckaHuposanus - 1200 dpi, pasmep mactuHok - 30x30 cm mnu 13000x13000
nkia. Karanor copepxxut nopsigka 19.45 MiH. 3Be3[ U rajaktuk o B <
16.5" Ha smoxy 1988.1 r. KoopauHaThl 3Be3fi U TajakTUK I0O/IyueHbl B
cucreme Karanora Tycho-2, B-BennunHbl B cucTeMe (hOTO3EKTPUYECKHX
CTaHJApTOB. BHYTpeHHsis TOUHOCTH Karajora [jisi BCeX OOBEKTOB
COCTaBJIsIeT O = £0.23" u oB = £0.14™ (a1 3Be3n B uHTepBasie B = 7™
-14™ ommbKu paBHBI Os = +0.10" 1 o = £0.06™) /1 9KBaTOPHABHBIX
KOODZAMHAT U 3Be3/HbIX B-Be/lMUMH COOTBeTCTBEHHO. CXOLUMOCTb MeXIy
BBIUMC/IEHHBIMM HaMW U OIIOPHBIMU TMOJIO)KEHUSIMU COCTaB/IeT Og =
+0.06", a cxoguMOCTh C (HOTO3IEKTPUUECKUMH 3Be3HBIMU B-BesmmunHamu
paBHa op = +0.15™. Oumbku o oTHoIIeHUIO K Karajory UCAC-4 paBHBI
O = £0.31" (oTOXKAECTBUIOCH pUMepHO 18.74 M/IH. 3Be3[ U rajaakTHk).
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IIporpama acTpoMeTpUYHOro Ta ()OTOMETPUYHOT0 MOHITOPHHTY
KOMeT Ha criocTepexHiii crannii B Jlichukax — mificymku 10-piuHoi
poboTu

O.P. BapaHcbKmit

AcTtpoHomiuHa o6cepBaropis
KwuiBcbKoro HaijioHanbHOro yHiBepcurtety iMeHi Tapaca I1leBueHka
KuiB, Ykpaina
abaransky@ukr.net

IIporpamy perynsipHuX CcriocTepekeHb KomeT Ha Teseckorni A3T-8 B
Jlicaukax (Kog MPC - 585) 6ymo posnouaro B KeitTHi 2006 p. 3a iHiljiaTiBu
npod. K.I. UypromoBa. B okpemi repiofy /10 CIioCTepe)keHb [JOMy4alnch:
A.O. Cimon; K.I. Uypromos, B.O.Ilonomapenko, @.I. KpaBLos,
L.B. JIyk’siuk, C.A. Bopucenko (I'AO), a Takoxx yuni MAH HuHI cTyzneHTH:
A.l. XpgauoB, K.A. bapuHoBa, A.l. Boponuesa. 3a 10 pokiB, 3a JaHUMU
caiitry Minor Planet Center (MPC), mpotsirom 429 crocTepeXXHUX HOueil
orpumaHo 18 139 mo3uuifinux crocrepexkeHb 494 komeT. 3okpema B 2015
potii, mpotsirom 47 Houelt orpuMaHo 3 780 mo3uLiiHUX criocTepeXkeHb 89
komert. lle fno3Bonuno Ham, Apyruil pik IOCIHiib, TOCiCTH mepiue Miciie B
PEUTHHTY 3a KI/NBKIiCTIO TMO3UWI[IMHUX CIIOCTepe>keHb KomeT cepen 483
obcepBaropiii cBiTy.

Cepes HaWOILMBLI I[iKABUX CIIOCTEPEXEHb KOMET BapTO BiI3HAUWTH:
komety 73P, sika po3ginunack Ha 60 ¢parmeHTiB, y KBiTHi - TpaBHi 2006
POKy MM criocTepiramu 18 dparmeHTiB; crioctepeskeHHs1 000/I0HOK KOMETH
17P mic/ig NOTY)KHOTO criazaxy Ha 15m; CrocTepe)xeHHsl [pKeTiB HaBKOJIO
gnpa koMmetd 29P mix vac perynsipHuX cnanaxiB Ha 4-5m;  ycrHilHi
criocTepe>xeHHs1 Kometu ['oytoBHOro nosicy actepoiziB 133P, sika B m0TOMY -
Gepesni 2013 6yna cnabimoro 20m; criocTepe>keHHs: MOPQOJIOTil To/oBY i
xBocTa koMeTH 67P B 2015 p. B paMKax BMKOHaHHS NpPOrpamMy Ha3eMHHUX
CrocTepeskeHb KOMeTH Ha MiATPUMKY KocMiuHOT Micii “Poserra”.

3aBJsKU CIIOCTEPe)XeHHSM NWIOBUX [pKeTiB y KomeTi 81P/Binbg 27-28
Gepesnst 2010 p. BUsIB/IIeHO [JBi aKTWBHI [JiNSHKM Ha TOBepxHi sgpa. Bick
00epTaHHA sZpa KOMETH Ha MOMEHT CIIOCTepe)XeHb Mara TO3UL{iHUN KYT B
KapTUHHIM momuHi ~127+5°. TlopiBHSIHHA 3 J[aHUMU CIIOCTEPe)KeHb
koMeTH 81P/Binbp y nonepesHix rnossax a Takox y nossi 2016 p. Bka3sye Ha
TPYBa/IMM Yac iCHYBaHHS aKTUBHHUX [I/ITHOK Ha IOBEPXHi sZipa KOMeTH.
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®oromeTpuuHi crioctepe>keHHst komet (C/2012 K5 (LINEAR),
orpuMmaHi 27.09.2012 p. pgamu 3Mory obuuciuty Qi3uyHi TIapaMeTpu
MWIOBMX YaCTOYOK Yy XBOCTI KOMETH: MaKCMMa/JbHMM BiK 4acTOUOK
craHoBuB 88 [HIB, iX paziyc 3MmiHtoBaBcsl y Mexax Bif 0.7 go 100 pwm,
LIBUJKICTh BUMBOTY KOJIMBAIAch y Mexkax Bij 6 1o 135 m/c.

Pesynbrati  ¢dotomerpuuHOoro MoHiTOpuHTY kKomeru C/2011 J1
(LINEAR) B JlicHMKax He3aJe)XHO OIpallbOByBaJUCh JBOMA TIpylamu
JocmigHuKiB. Bimomo, 1m0 koMmeTta po3gimvnack Ha 3 QparmMeHTH. 3a
pesynsTaTaMy  JOCII[pKeHb  MDKHApOJHOI TIpynu  acTpOHOMIB  Iif
kepiBHMLTBOM @. MaH3iHi 00uMcieHO aOCOMIOTHY BeMUYMHY KOMETH
H=10.4 ii ¢oromerpuunmii iHAekc n=1.7 Ta MPOAYKTUBHIBCb BOAU B
niepurenii 110 kr/c. AHani3 pyxy ¢parmeHTa B mpoTsrom cepriHsi-rpyaHs
2015 p. JO3BOJIMB BCTAHOBWTH, 1[0 TOYAaTOK (parMeHTalil BigbyBaBcs y
yacoBOMY NpoMDKKY Mk 12 ta 30 munHem 2015 p. IlIBugKicTs BifganeHHs
¢dparmeHTy B Big sgpa KomMeTd TIPHCKOPEHO 3pocTana Bif 4.22 m/c Ha
rouarky (parmeHnrariii 1o 12.7 mM/c mij KiHellb CTIOCTEPEXXEHHS y TPYAHI
2015 p. 3aBasku (pOTOMETPUYHUM CIIOCTEpPEKEHHSIM 3’5ICOBaHO, 1110 repiof
obepraHHs sigpa craHoBuB 4.56 rop., sapo Oyno Gimbie 8 KM i Marno
BUTSTHYTY (opMy 3i criiBBijHOIIIEHHSIM MasIoi 0 Besukoi miBoceit 0.675. 3a
He3ale)XHUMHU pe3y/bTaTaMU YKPaiHCBKO-C/IOBALBKOI TPYNU JOC/IiJHUKIB
mig kepiBaUITBOM O.IBaHOBOI, BCTAHOBIEHO BEPXHil JIIMIT paziyca sapa
koMet < 9 KM, BifjHOCHa WWIBHAKICTb ¢parmeHTa B 4.9 ™m/c. Bucokmii
piBeHb ra3o- Ta MNWIONPOAYKTUBHOCTI CBiAUMTH MpO Te, 110 KOMeTa
Ha/leXXUTh 0 AWHAMIUYHO HOBHX JOBrO-TIEPiOAUYHUX KoMeT. OcobrrBo
aKTHUBHOIO KOMeTHU Oy/na Tic/s MpPOXOPKEHHs! IepUresiii0o y 3B’s3Ky 3
npoliecoM (parMeHTaLiii siapa .
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ActpoMerpuuHi Ta (poToMeTpPHUUHI JOC/TiPKEeHHA acTepoifiB Ha
cnocrepeXxHid craHuii B JTlicHukax — micymku 10-piunoi podorn

O.P. Bapancekuit', 10.M Kpyrmii* B.B., Bacunenko'; B.I. l'ogynosa’
!ActpoHomiuna o6cepsaropiss KHIBCHKOro HalliOHaAbHOIO YHiBepCUTETY
imeHi Tapaca IlleBueHka
KuiB, Ykpaina
abaransky@ukr.net
*HayKoBO-[0C/IiIHM# iHCTUTYT acTpoHOMii XapbKiBCHKOro
HaL|iOHa/IbHOrO yHiBepcuTeTy iM. B. M. Kapasina

AcTpoMeTpHYHi CIIOCTepeKeHHsI acTepOoiZliB Ha CIIOCTePeXXHiM cTaHLil B
Jliciukax (MPC 585) po3nouanack y 2006 p. mapasnesbHO 3 TIPOTPaMOI0
JOCTipKeHb KOMeT. BOHM po3BMBa/MCh y [BOX HampsiMKax. [lepmmii —
CIIOCTEpe)XeHHs 1I0MHO BIAKPUTUX acTepoifiiB 3 METOH0 MiATBep/’KeHHS
JOCTOBIDHOCTi BiJKDUTTS Ta TEPBiCHOrO BH3HAayeHHs ejleMeHTiB oOpOiT
(nporpama NEO Conformation Page of MPC). [Ipyruii — criocrepexeHHs
acTepoifiB, gKi MOTparvisiii B T0Jie KOMETHUX 3HIMKiB. LlinecripsMoBaHi
(hoToMeTpUYHI CIIOCTepeKeHHsI acTepoifiB po3nodamick y 2010 p. 3aBAsKu
criBrpanyi 3 IHCTUTYTOM acTpoHOMii XapKiBCBKOIO  HalliOHa/JbHOIO
yHiBepcuTeTy B pamkax nporpaMm ISON ta GAIA. ¥ 2014 poui B pamkax
npoekty «®i3uuHi Ta AMHAMIYHI BAACTUBOCTI aHCaMO/I0 Majux Tin
CoHSUHOI CHCTeMH» PO3IOYATO CIIi/IbHI JOCTiMKeHHsT 3 00cepBaropiero
Tepckon ML AME/] HAH Ykpainu, y pe3y/nibTari skux 0y/10 BiZiCTeXXeHO Ta
BU3HaueHO (i3WuHi XapaKTepUCTUKM HU3KMA TIOTEeHLiHO Hebe3neuHux
acrepoinis.

Ycboro 3a 10 pokiB, 3a ganumu Minor Planet Center (MPC), y JlicHukax
oTrpumMaHo 5983 nosuLiiHKX crioctepekeHb 448 actepoifis.

IMourHaroun 3 2011 p. My GepeM ydacTh y HM3Li MDKHApOJHHX
mporpaM 3 JOC/ipKeHHb BHOpaHMX acTepoifiB. 30KpeMa, B TepIIiil
nonoBuHi 2011 p. orpuMaHo TpuBami cepii TOUHUX (POTOMETPUUYHHKX
CriocTepeXxeHb HaBKosio3eMHMX acrepoifiB (1865) Cerberus, (2100) Ra-
Shalom i (3103) Eger 3 MeTol0 BUsB/EHHS i MOAABLIOrO [OC/iIKeHHs
SBUII]A MOXJ/IMBOI BiKOBOI 3MiHM IIBHJKOCTI 0O0epTaHHS HeBeIMKUX
actepoifiB HempaBuibHOI (opmu mix Aiero coHstuHoro cBitiaa (YORP-
edekr). Ha ocHOBi aHamisy cyuyacHHX ¥ apXiBHHUX CIIOCTepe)KeHb
BCTaHOBNeHO (i3nyHy Mofenb TppOX acrepoifiB (dopmy, HampsM oci
obepraHHsl, mepiof obepTaHHs i HOro MOXJIMBI 3MiHM). BusiBieHO edekT
BIKOBOTO pO3Kpy4yBaHHS (3pOCTaHHS uacToTh oOepTraHHs) acTepoiza
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(3103) Eger na Benuuuny (1.4 + 0.6) 10-8 rad d-2, Tozi sik obepTaHHsI [BOX
IHIIMX acTepoiJiB MUIIAETHCS Oi/IBIN CTabiTBHUM.

MMicna BigkpuTTsa actepoiga (99942) Amnodis (2004 MN4) nocnigHuky
BKAa3aJi Ha MOT0 MOXJIMBe 3iTKHeHHs 3 3emseto y 2029 abo 2036 poky.
OcCTaTouHO /IaTH Bi/IMOBIi/Ib HA TIMTAHHS, YU 3iTKHEHHS BiJ0yJeThCs, 3MOI/H
TIO3UIIIMHI CITOCTepe)KeHHsI acTepoifa T/l yac MPOXOKeHHS TTePUTesIiio y
2013 poui. Mu npuesHanmnch [0 MiKHApOJHOI KOMIMaHIl AOC/ipKeHHS
acrepoifa Anodi3 mig erizoro kocmiuHoro mpoekty GAIA, orpumaBIIH
cepil0 TMO3ULIMHUX CIIOCTepe)KeHb acTepoifa MpOTSAroM TPhOX HOYel y
motomy-6epe3ni 2013 p. 3aBgsku crioctepexkeHHsM 2013 p., piBeHb
3arpo3u acrepoiza 99942 3a TypiHCbKOIO MIKajaoKw Oy/l0 3MEHIIEHO 3
yeTBepToro (TicHe 30/KeHHsI, TOTpedy€e yBaru aCTPOHOMIB) /10 HYJIbOBOTO
(nebe3rnekn HeMae). Takoxk, B pamkax rnporpam GAIA, mu 6panu ydactb y
TPIaHTY/ISAL[IMHNX CIIOCTEPe)KeHHSIX HaBKOJIO3eMHOro acrepoiza 2014
HQ124 Ta B KosekTHBHiM mporpami 3 ()OTOMETPUYHHX CIIOCTEPEXEHb
acrepoizis - ISON.

IIporpamu cnocrepexxeHb Ha KuiBcbkomy MepujiaHHOMYy
akcianbHoMy Kpy3i B 2001-2015 pp. Ta ix pe3yjabTaTn

M. L. Bypomcekuit®, I1. @. Jlazopenko', B. JI. Kap6oBcbkuii',
JI. M. Caauiit!, C.I. Kacbsan?
'TonoBHa actpoHomiuHa o6cepearopiss HAH Ykpainu,
Kwuis, Ykpaina.
?AcTpoHoMiuHa o6cepBaTopist
KuiBcbKoro HarioHanbHOro yHiBepcutety imeHi Tapaca IlleBuenka
KuiB, Ykpaina

karb1234@ukr.net

3 2001 mo 2015 pp. Ha komriekci MAK, ocHaieHomy 133 Kamepoto,
BUKOHAHO TpPU TPOTPaMH CIIOCTEpeXeHb. B mepiuifi mporpami Oymu
MpOBeJieHi CIoCTepeXkeHHs1 3ipOK Yy IUIOLaJKax 3 pafiojkeperamu —
o6'ektamu ICRF 3 MeTOI0 CTBOPEHHsI OITIOPHOTO aCTPOMETPUYHOTO KaTasiory
3ipok 0 V=17m y HanpsiMKy Ha no3arajakTUuHi pazgiogkepena. ITporpama
BK/ItOvasa 192 no3aranakTUUHUX pazioZpkepesia, PiBHOMIPHO PO3MIill{eHUX Y
30Hi cxmieHb 0° +30°. OtrpumaHo acrpomerpuyHuii karasor KMACI, mo
mictute 115032 3ipku B 192 nosnsix. TToxubku monoxeHsb st 3ipok V<14m
Mo BHYTPilUHIA 36ikHOCTI cTaHOBAATE 30-50mas. Ilpu TOpiBHSHHI 3
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iHIMMM ~ KaTajoraMyd  BCTAHOBJEHO, 10 TOXUOKU  TOJOXKeHb i
¢oromeTpryHux V BenuudH cTraHoBUTH 40-70 mas Tta 0.05-0.07mag
BignoBigHo. s 3ipok V>16m BiAnoBigHI OLjiHKKA cTaHOB/AATH 160mas,
200mas ta 0.1mag.

B 2003 powni nmouara JOBrOCTPOKOBAa MpOrpama CIIOCTepe)keHb 3ipOK B
eKBaTopianbHill 30Hi 3 4-KpaTHHUM IepPeKpUTTAM cKaHiB. [Iporpama mana Ha
MeTi TomMpeHHst ornopHoi cuctemu Hipparcos-Tycho Ha 3ipku o V=17m
Ta OTPUMAaHHS X OTOMETPUYHUX XapaKTepUCTHK. Y paMKax L€l mporpaMu
Ha [I33-kamepi 3 marpunero ISDO17AP orpumaHo 98 criocTepe)xyBaHHUX
Houell i cTBopeHO acTtpoMeTpuuHuii kararor KMAC2 monoxeHb Ta
30psiHUX V BeJIMUMH 3ipoK A0 17m B 30Hi cxunens Bifg 0 go +2°. Karanor
mictuTb 1.09-106 3ipok Ta 6a3yeTbCs Ha CIIOCTEPEXKEHHSIX OTPUMAaHUX Ha
MepugianHomy Kpy3i MAK B 2001 — 2005 pp. IToxubka monoxeHb Ta
¢oromerpii 50 — 70 mas Ta 0.05 — 0.08m BiznosigHo Ans 3ipok 11 — 14
30pSIHOI BeJIMUMHU.

3 2010 nmo 2015 pp. orpumaHo 125 Houeli croctepexeHb 3 II33-
kKameporo Apogee Alta U47 i ctBopeHo acTpomeTpuunuii karanor KMAC3
TOJIOKEHb Ta 30PSAHUX V BeJIMUMH 3ipoK 0 17m B 30HI cXusieHsb Bifj +2° 10
+5.5°. Karanor mictuth 2.05-106. IToxubka OJHOTO CHOCTEPEXKEHHS st
3ipok V<14m craHoButbh 80 — 130 mas. [Ias 3ipokK, 1[0 crnocTepiraauce 3 -
4 pasu, moxubKa TO/NOKeHb KaTajory IO BHYTPIlUHIA y3rogkeHOCTi
cranoBuTb 50 - 80 mas ans 3ipok V<14m, ta 80 — 200 mas g 3ipok
14m<V<16m.

Kinematic parameters of the Galaxy using the XPM catalogue data.

A. B. Velichko, V. S. Akhmetov, P. N. Fedorov
Institute of Astronomy of Kharkiv National University, 35 Sumska
Str.,61022, Kharkiv, Ukraine
astronomo@mail.ru

We present our results of kinematic investigations of our Galaxy using
the XPM catalogue data. XPM is a high-density catalogue covering the
whole celestial sphere in the range of magnitudes from 10 to 20. It is based
on the data of the 2MASS and USNO-A2.0 catalogues and contains the
HCRF positions and absolute independent from HCRF proper motions of
about 314 million stars.
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We derived kinematic parameters of the Galaxy using two different
methods.

The first method is traditional and based on estimating the parameters of
the standard phisical Ogorodnikov-Milne model. In this case it is assumed
that the stellar velocity field is entirely described by these model
parameters. But any phisical model can be incomplete, so, following the
ideas used in works of Vityazev, Tsvetkov and Shuksto, we also use the
second, alternative mathematical approach based on decomposition of the
data under study in vector spherical harmonics (VSH), which are the
complete orthonormal set of functions on the sphere. From a mathematical
viewpoint the latter model is complete, i.e. it provides the full information
about kinematics of stars under investigation.

Theoretically, comparing results taken using both methods it is possible
to establish the correspondence between the decomposition coefficients in
mathematical model and the parameters of the Ogorodnikov-Milne one.
Also it is possible to check whether the adopted model is compatible with
the observations.

At first, we solved the system of the Ogorodnikov-Milne equations by
the least-square method. As a result we derived the components U, V, W of
the Sun motion (apex) relative to the chosen centroid of stars, the
components [0, [, Dwof the solid-body rotation of this centroid and the
parameters of deformation tensor M*, which describes the deformation of
stellar velocity field (contraction — extension along the principal axes and
deformations in three orthogonal planes).

At the second stage, we selected all statistically significant harmonics up
to polinomial degree 56 and calculated the decomposition coeffitients in
VSH for the same stellar velocity field. Then using the known mathematical
expressions for connection between the decomposition coefficients and
kinematic parameters we derived the latter. Vityazev et al. have shown that
the Ogorodnikov-Milne model is completely described by the set of
harmonics whose order in index n does not exceed two.

The first our result is that we confirmed conclusions of other authors
about the existence of out-of-model harmonics. Establishing the fisical
meaning of these harmonics is a separate problem. Secondly, we figured out
that not all parameters of the Ogorodnikov-Milne model are statistically
significant, and the set of parameters depends on the stellar sample.
Kinematic parameters derived using both methods are consistent within the
error limits. Also we found the dependence of parameters and
decomposition coefficients on magnitude.
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For comparison, we calculated kinematic parameters using data of
several other modern catalogues. Taken results are consistent for fain
magnitudes.

BbIunc/ieHNsA 0CHOBHBIX KHHEMAaTHYeCKHX NTapaMeTPOB MeTeopOB
o TesieckonuueckuM TB Ha0/IioeHUAM Ha CBePX/VIMHHBIX 0a3ax

A.B. TonybaeB
HWN acTtpoHoMuy XapbKOBCKOIO HaljMOHA/IbHOIO YHUBEpPCUTETa UM.
B.H. KapasuHa, 61022, yn. Cymckas 35, XapbKoB, YKpauHa
alexandr_skv@mail.ru

MpencraBnensl  GasucHble  Habmomenus B Opecce  (cTaHIus
KpbokanoBka) u octpoB 3meunblid B 2010 u 2011 ropax. HabmopeHwus
MPOBOJW/INCh OJHOBPEMEHHO C [BYX IIyHKTOB, pAacIlOJIOKEHHBIX Ha
paccrosiinu 152 kM. Bo Bpemsi Habnropenwuii B aBrycte 2010 roga v aBrycre
2011 r. 6pI1M 3aperucTpyupoBaHbl ~150 MeTeopoB COOBITHIA. IIpeacTaBIeHbI
HEeKOTOpbIe ITpe/iBapUTe/IbHbIe Pe3y/IbTaThl.

Ons  obpaborku TB  HabmopeHuWi MeTeopoB ObLIO  CO3[AHO
MporpaMMHoe obecrieyeHre. DTO TO3BOJISET OCYIIECTB/ISATb BeCh LIUKI
00paboTKK 0a3bl JaHHBIX: OT MpeJBapUTeNbHOM 00pabOTKH MeTeOpHBIX
U300paKEHUH [0 BbIUMCIEHUs 3/1eMEHTOB opOuThl. B pa3paboTaHHOM
MPOrPaMMHOM 00eCrieueHUY Pean3yloTCs aCTPOMETPUUECKUEe U3MepeHws,
pacueT TpaeKTOpUM MeTeopa B arMocdepe 3eMId U BbIUMC/IEHUS
re/IMOLIeHTpUUecKod OpOuThL. lcronb3yemass MeTOMKAa YUUTHIBAeT He
CMHXPDOHHOCTb TI0 BpeMeHH HaOmiofeHuii Mexay HabmofarebHbBIMU
uHCTpyMeHTaMu. [IpenyiokeH crioco6 n3MepeHust TI07I0)KeHHsT M300paykeHHsI
METeODHOTO Tejla Ha Te/JIeBU3MOHHOM KaZipe B OIpe/ie/leHHbId MOMEHT
BpeMEHU TIpU HAOMIOAEHWAX B UEPECCTPOUHOM DEXuMe  paboThb
Te/IeBU3MOHHON KaMephl.

Oumbka orpezeneHysi TPaeKTOPUM MeTeopa cocTaeiseT ~ (10 - 12)
yIi.  cekyHApl. OummbKa omnpefeseHuss TIOMIOCOB  OOMBIIOrO  Kpyra
TpaekTopuu MeTeopa ~ (3-13) ymi. MunyT. Ombka onpezeneHus pajuaHTa
mereopa ~ (0.5-1.5) ymi. rpaa. Ommbka onpenesieHuss arMocQepHOi
CKOPOCTH MeTeopa NopsjKa 3 MpOLIeHTOB.
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TepMuueckas fAecopOLMsA BellleCTBA NMbUIEBBIX YaCTHI] BOIU3H
ConHla

A.B. Tonyb6aeB
HWMUM actpoHoMuM XapbKOBCKOTO HAllMOHA/IBHOIO YHUBEPCUTETA UM.
B.H. Kapasuna, 61022, yn. Cymckas 35, XapbKoB, YKpavHa
alexandr_sky@mail.ru

PaboTa mocBsilljeHa MCC/IENOBAHUIO (U3MUECKUX U KHHEeMaTHuyeCKUX
CBOMCTB IbUIEBBIX YacTHL], KOTOpble TIPUO/IKAIOTCS HA PACCTOSHUSL MeHee
0.1 a.e. Kk ConHuy. B pesysnbrare CTaTMCTUYECKOTO W KOJMYECTBEHHOI'O
aHanu3a 6a3bl JAHHBIX MeTeOpHbIX BUeoHabmofeHni (Karasor SonotaCo,
sImouus,  http://sonotaco.jp/doc/SNM/)  obHapyKeHbl  CJ/ieyIOIIMe
3aKOHOMEpHOCTH:

1) Hekoropast uacTb MeTEOPHBIX YacCTHI] CIIOpajuueckoro (oHa umeeT
37IeMeHTHI OPOUT CXOHBIE C OKOJIOCOTHEYHBIMA KOMETaMU,;

2) B pacripefieneHMM MeTeOpHbIX YacTUL] IO IepUTe/JUIHBIM
paccrossHMsM ~ HaOmojiaeTcss  pe3koe  yYMeHbIlIEHHe — UHC/IeHHOCTH
HabsoaeMbix MeTeopHbIx Ten ¢ g < 0.08 a.e.;

3) Ilputok B 3eMHyI0 aTMoc(epy OKOJOCOTHEUHbIX IbUIEBBIX YaCTHL]

3a(pMKCUPOBAHHBIX Ha TIOCJIeTIepUTeTAHHON yacTu CBOUX
re/IMOLIEHTPUUECKUX ~ opouT mpubnusutensio B 20 pa3  ciabee
JloTIepUTe/TMUHBIX;

4) B pacripesiesieHdH TI0 MaccaM 0OHapy)KeHO CMelljeHHe MakcuMyMa (B
CTOPOHY MEHbILIMX Macc) AJIsi OKOJIOCOJIHEUHBIX ITbIJIeBbIX UaCTHL], KOTOpbIe
3a(MKCUPOBaHBl HA TMOC/IENepureMiHHON uvactu opbutr. OObsicHseTCS
WCrapeHreM YacTHd  BelllecTBa METEOPOWJOB TIPHU  ITPOXOXKIEHUU
TiepUre/IMMHON 00/1aCTH Ha TeTMOIIEHTPUUECKUX paccTosHusx Mmenee 0.1
a.e.;

5) HabnmromeHuss KOMET TIO3BOJISIIOT  YCTAHOBUTh  3aBUCUMOCTh
TeMITepaTypbl TBUIEBBIX YaCTHL] KakK (YHKLOWS TeluOLeHTPUYeCKOTOo
paccrosHus: T=r"%, JlaHHas 3aBUCUMOCTL OTJIMYAETCS OT AHAJOTMUHBIX
3aBUCUMOCTeH, MMOyUYeHHBIX [/ U3/Iy4eHus] abCOMIOTHO YepHBbIX Teql U 10
HaOJTIOIeHUSIM TEPMHUUECKOTO U3Ty4eHHst 30AMaKaJbHOrO CBeTa. YKa3aHHast
3aBHCHUMOCTh TI03BOJIsieT B Jla/ibHeHIlIeM IMPOBeCTH MO/e/IbHbIe pacyeThl T0
W3yUYEeHUIO UCTIapeHuUs TIbUIeBOT0 BeljecTBa BO/M3u CoMHIa;

6) BbisiB/ieHbl HOBBIE TPYIIIBI M TIOATPYIITEl METEOPHBIX DPaivaHTOB,
CBSI3aHHBIX C YaCTHI[AMUA OKOJIOCOTHEUHOTO CITOPaIUUYeCcKOro ITbIJIEBOTO
¢ona. Kakziast U3 rpymnn pagvaHTOB TIPUHA//IEXKAT KOMETHBIM CeMerCTBaM:
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pajuaHThl C 3oHranusmMu ot CosHija nopsizka 30° u 155° — cemelicTBam
koMeT MapcaeHa u Kpaxrta, a paguanHThl ¢ 3noHraiusmMd ot CosHia
nopsizka 50° 1 135° — cemelicTBy kKomet Kpeiiiia.

O cBsA3HU fO/ITONIEPOHNUECKHX KOMET ¥ KPYIHBIX
TPAHCHENTYHOBBIX IVIAHETHBIX TeJl

P.A. I'ynues, A.C. I'ynueB
[ITamaxuHckas Actpodusuueckas O6cepearopust, HAH A3zepbaiimkana,
noc. FO. Mamepnanuesa, [Ilamaxa, AsepbatimkaH

rustamdb@gmail.com

B paboTe wccienyeTcs BOMPOC O CBS3U OMpeAeNneHHOW YacTu
MepUOANUECKUX, TTPOMEKYTOUYHBIX U J0JTONEePUOJUYECKUX KOMeT (OKOJIO
1200) c TpaHCcHenTyHOBBIMU TIulaHeTHbIMU Tenamu (THO), mmerompymu
3HaueHWe abCo/IOTHOH 3Be3fHON BenuuuHbl H > 5.5. C 3ToM lLie/bio
aHa/IM3MpyeTCsl UCCeAyeTcsl pacrpejefieHre [aAbHUAX Y3/10B KOMETHBIX
opOUT B  TPAHCHENTYHOBOW 30He pacrpefiefieHHe MHHHUMa/IbHBIX
MexkopoutaneHbIX pacctosauii (MOID) 3THUX Ten W JaHHOUW TPYIbI KOMET.
BBejien mapamertp t, XapakTepu3yoluii crernens u3bsirouHoctd MOID fjist
Ka)XZOro BbIOpaHHOro Tema. Ilo  HamleMy  MHEHHIO,  Ha/luue
VAOBI€TBOPUTEbHBIX 3HAUeHWI S5TOro IapameTrpa IIpU OIpefe/leHHON
BEPOSTHOCTU yKa3blBaeT Ha To, 4to BbIOpaHHeli THO yuyacTtByeT B
TpaHC(epe KOMeT.
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Karasior acTpoHOMHYeCKHX MO/I0)KEHUH BOCbMH CITyTHUKOB
CarypHa, no/iy4eHHbIi u3 ¢ororpaduueckux Had/ogeHUH
B TAO HAHY B 1961-1990rT.

Yizhakevych O.M., Andruk V.M., Pakuliak L.K.

Main Astronomical Observatory of National Academy of Sciences.
27 Akad.Zabolotnogo St., 03680, Kyiv, Ukraine

izhak@mao.kiev.ua

B pamkax HalMOHa/JbHOIO TIIpOeKTa «YKpauHCKass BupTryanbHas
OGcepBaropusi» 3aBepiieHa pabora mno co3januro KATAJIOTA 1385
aCTPOHOMUYECKHX TIOJIOKeHWH W 3Be3[HbIX BeJIMYMH BOCBMM CITyTHHKOB
CarypHa (S2-S9) no Habmogenusm B TAO HAHY B 1961-1990 rT. Ha
yeThIpex Tejeckonax. PefyKijus BBINO/IHEHa HA OCHOBAaHUM IPOTrPaMMHOIO
KOMIIJIeKCa, CO3J4aHHOro u paspaboranHoro B ['AO. OmopHOH cHCTeMoit
Obuta BbiOpaHa cucrema 3Be3gHoro Karasora TYCHO2. BHytpeHHsis
TOYHOCTb OTpeJesieHrd TosiokeHu coctaBiser +0.09- + 0.22 arcsec.
TouHocTe oripefeneHuss ¢oTorpapuuecKux 3Be3AHbIX BeMuuwH - +0.27-
+0.37 mag.

IigTBepmKeHHsA Aii cnenudiuHoro HerpapiTauiiiHoro edgekry B
MOSAACi acTepoifiB 3a HOBUMHM JJAHUMH

A.M. KazaHues, JI.B. Ka3zaHueBa
AcTtpoHomiuHa ob6cepBaropis
KuiBcbKoro HatioHanbHOro yHiBepcutety imeHi Tapaca IlleBuenka
Kuis, Ykpaina

ankaz@observ.univ.kiev.ua

Bnepmwie 1mpo  MOXIMBICTE  iCHyBaHHS B TMOSICI  acTepoifiB
HerpasitauiiiHoro edekry (HI'E), 11{0 BUK/IMKa€e IPOCTOPOBE PO3/i/eHHS Tis
3 pi3HuMu anbbeno, Oyno BkasaHo 6Oinst 10 pokiB Tomy. IIpo 1e cBiguath
TOYHi pO3paxyHKU eBOJIIOLII OpOIT acTepoiziB Ta po3mnoiiu anbbeno Tia B
okpemux cimelicTBax acrtepoiniB. Ilpu 1pomy Oyna BukopuctaHa 0a3a
IRAS, 1110 MiCTUTh [aHi 1po ansbe0 Ta po3mipu 2228 acTepoisis.

Ha cporogsi € MoxiuBicTe BUKopHcTath 0asy WISE, 1o BK/rOdae
ansbeno Ta po3mipu moHas 80 Tucsu acrepoifiB. Kpim Toro, cyuacHi
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Karasioru opOiT acTepoifiB MaloTh [elj0 MeHI MOXUOKM TOpiBHSHO 3
karasoramMy 10-piuHoi paBHOCTi. TOMy DOBTOpHe [OCIiJ)KeHHs LbOIO
MUTaHHS Ma€ CeHC.

BukoHaHO uuMCeNnbHI PO3paxyHKH eBoO/MoOLii  opbiT  acrepoipis,
BKJIFOUeHUX /10 6a3 manux ansbeno IRAS ta WISE., Big 2005 p. mo 2016 p.
Amnari3 pesynbTaTiB po3paxyHKIB [[03BOJISIE 3pOOUTH BUCHOBOK, III0 B Halll
JHi B pyci oMiTHOI yacTUHU (He MeHII 5%) acTepoifiB rOJIOBHOIO MOSCY 3
posmipamu g0 40 kM Ta ansbemo p, < 0.2 mosHauaeThcs BB HIE
komeTHoI nipupoau. Taki HI'E npuBogsiTh A0 30i/bLIeHHS BEJIMKKX MiBOCeH
op0OiT HU3bKOATBLOeIHMX acTepoifiB y TODIiBHSHHI 3 BEIWKUMM MiBOCSMU
op0iT Tin 3 GinbimmMK ansbeno. IIBUAKOCTI 30i/bIIIEHHS BEIMKUX MiBOCEH
actepoizis 3 py < 0.1 3a paxyHok HI'E moxyThb gocsararu 3-6x107% a.o. 3a
PIK.

B nmnpoueci OLiHKM TOUYHOCTI pO3paxyHKiB B OLHOMY 3 KarajoriB
MixnapogHoro neHTpy manux IviaHeT Ha 2003 p. BusiB/ieHI IIOMU/IKU B
esleMeHTax oOpOIT acTepoifiB, He TIOB'SI3aHi 3 TOYHICTIO pe3y/IbTaTiB
criocrepekeHb, BUKOPUCTAHUX [IJIs1 BU3HAUeHHs eJieMeHTiB OpOiT.

Busenenuit HI'E moxke BifirpaBaTé MOMIiTHY POJib YV TIOSICHEHI Takoro
criocTepeXkHOro (akTy, SIK 3MeHIIeHHs CepefHBOr0 3HaueHHs anbbezo
acTepoifiB To/OBHOrO mosica 3i 306inbiineHHsM Bifctani Bifg Couns. Kpim
Toro, fanuii HI'E Mo)ke f0rioMorTé y BUpileHHi 1pobsieMy TOXOKeHHs
acrepoizis rpynu I'iibau Ta TposiHLiB FOmiTepa.

IMomyk Mox/IMBHX 3B’f3KiB rpasiTtariiinoro BBy CoHIs i
Micsans i3 3emnerpycamu

A.M. KazaHues, JI.B. Ka3aHuiea
AcTtpoHomiuHa o6cepBaropis
KwuiBcbKoro HaijioHanbHOro yHiBepcurtety iMeHi Tapaca IlleBueHka
KuiB, Ykpaina
ankaz(@aobserv.univ.kiev.ua

SIkmo icHye BruB Micsis it CoHLss Ha BUHUKHEHHS 3€MJIETPYCiB, TO
¢isyHa MpUpOJA TAKOTO BIUIMBY MO)e OyTH JHILe TpaBiTaLiifHOFO.
MoskBuid TpaBiTal[iiHWNA BIUIMB BUK/IMKAE PiBHOJiMHA TIPUTUTMBHUX CHJ
Micsigg # CoHugt, a He iX okpema fis. OmucaHO aJrOPUTM OOUKC/IeHHS
npuruiuBHUX cui Micsius ¥ CoHLs Ta iX piBHoZiliHOI. HaBeseHo BifjHOCHI
3MIHM [UX CWJ 3 4YacOM Ji/Is1 Pi3HMX TOUOK 3eMHOI [TOBepXHi Ta Ha pi3HUX
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minbuHax. 3pobneHi rmorepesHi pekoMeHJALil MO TOMIIyKaX 3B’s3KiB
rpaBiTatiiiiHoro BruiMBy Micsus it CoHIg i3 3emyieTpycami.

Onsi  oburcneHHss mnpuriMBHUX ¢l Micsug @ Conud
BUKOPHUCTOBYBasacs BiZijomMa cyuyacHa nporpama DE406/LE406. Kpim Toro,
OyJ710 CTBOPEHO [OZaTKOBi MPOrpaMH [JJisi PO3PaxyHKy [esKiX IapameTpiB,
pO3paxyHKd SIKUX He 3akjafeHi Oesnocepegnro B DE406/LE406.
O6uncnroBamucs npuruuBHi crd Micsaust Fou ¥ CoHust Fs, a Takok ix
pieHoziliHa Fyvs [ pi3Hux mmpoT (Big +90° mo —90°) Ta miuOuH
rinonienTpiB (Biz 0 mo 700 km). [IpunaueHa cusa Micsiug iHKonu B 5 pasiB
nepeBulllye MNpUIIMBHY cuiy CoOHL, a IHKOAM L CWIA IPaKTUYHO
3piBHIOKOTHCSL.

[is pisHUX IMPOT Aiana3oH 3MiHU BeJUUHUHU Fys iCTOTHO pi3HUI.
IMpu HeBenmukux mmporax (—25° < @ < 25°) MakcuManbHe 3HAYEHHS
PiBHOZIMHOT B OJHOMY TYHKTi Ha TOBepXHi 3emsii MO)Ke IepeBUILyBaTu
MmiHiManbHe B 40 pa3siB, mobiu3sy nosmociB (85° < @ Ta ¢ < —85°) — meHIe
HDK B fZBa pasu. Halibinbimx 3HaueHb BesmuwHa Fys Jocsirae B 30HI
mmpor +30°. Ha Bucokux mmporax (80° < ¢ Ta ¢ < —80°) piBHOgiitHa
MOCTIMHO Harpas/eHa Mifl 3eMJIto0.

[MpuruBHI cuy, SIK i X piBHOAINHA 3MEHIIYIOTHCS 3 IIMOMHOM.
Ha rmmbunax 700 kM piBHOfiHA Ha 12 % MeHIIIa, Hi>XK Ha TTOBEPXH.

MoykHa 3po0UTH TIpUMyIeHHs, 110 BB Micsus i CoHus Oyzie
CU/bHIllle BIJIMBAaTM HAa BUHUKHEHHS 3eMJIETPYCiB Ha Bi[HOCHO MEHIINUX
MMOWHAX Ta 1M03a MEeXXaMH TMOJISIPHUX 30H 3eMUTi.

TounicTh mepeodpodku onudpoBanux dororpadiunux
CroCTepe)KeHb

Kazanuera JI.B.

ActpoHomiyHa obcepBaropist
KuiBcekoro HalioHanbHOro yHiBepcuTety imeHi Tapaca LlleBueHka
KuiB, Ykpaina

CyuacHi MbKHapogHi Karajord Ta 0a3sM [JaHuUX  pe3y/bTaTiB
¢otorpadiuyHUX CrloCTepe)kKeHb MICTATh L{iHHY Ta YHiKanbHYy iH(popMallito
MPaKTUYHO TPO BCi HebecHi 00’ekTH, siKi Oy/IM AOCTYIHI /s HAa3eMHHUX
CIIOCTepe)XeHb TMPOTArOM II0HAA TMiBTOpa cropivus. [lepeornpartoBaHHs
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oL(poBaHHMX aCTPOHOMIUHMX 300pakeHb 3 HOBUMH  30PSIHUMH
KaTajoraMy Ta TeopisiMU PyXy [O3BOJIAIOTE OTPUMATU HOBI Baromi flaHi B
GaraTbox HarpsiMKax ramysi.

Ane crnibHa 06po0OKa TpUBaMMX YAaCOBUX Psi/liB BUMArae CrerialbHOro
MiAXOAY A0 OLIHKY TOYHOCTI CaMOrO CKaHyBaHHS, KiHLeBOIO pe3y/bTary 1
OKPeMHX CIOCTEPEXXHUX [JaHMX KOHKDeTHUX iHCTPYMEHTIB, eMyJbCiit i
YMOB TIPOBEJIEHHs CTIOCTepe)KeHb. AHasi3 iCHYHOUMX CIOCOOIB OLIiHOK
aCTpOMETPUYHOI Ta (POTOMETPUUHOI TOYHOCTi, TOUHOCTi Ppi3HUX THITIB
CKaHepiB, TOPIiBHSHHS OJHOTUITHUX OOpOOOK, creLjiasbHi OMNparfoBaHHS
30pSIHUX TOJIB 3i CTaHAapTaMu J03BOJIMIN BUJIIUTH Psifi 3aKOHOMipHOCTeH,
3HAHHS SIKUX Ma€ OyTW KOPUCHUM B MOJA/bIINX 00pOOKax acTPOHOMIUHKX
CKaHiB.

ITapameTpsl BpaleHnus ajgpa komerbl 67 P/Uypromosa-
I'epacuMeHKO 110 CHUMKaM B [I€PBOM IOAB/IEHUH

B.B. Knemjonok, K.1. Uypromos, A.M. Mosrosas

AcTtpoHomiuHa o6cepBaropis
KuiBcekoro HawioHanbHOro yHiBepcuTety imeHi Tapaca LlleBueHka
Kuis, Ykpaina
klev@observ.univ.kiev.ua

Komera 67P/YypromoBa-T'epacumeHko Obuia OTKpbITa 23 OKTsIOpsi 1969
roqa Kmuvom UypromMoBbIM Ha (OTOMIACTHHKAX, CHATBIX CBeTsiaHOM
lepacuvenko Ha 0.5 M Tesneckorie MakcyToBa B aCTPOHOMUYECKOM
obcepBatopuu actpodu3nueckoro uHctutyta umeHu B.I.PecenkoBa AH
Kasaxcrana B . AyiMa-ATel Ha Kamenckom miaro. Ilocie oTkpeiTus Komera
Habnropanack  ¢oTtorpaguuecknt [JJisi  omipefeneHus opoutel. [lo3gHee
KoMeTa 67P MHOTOKpaTHO Hab/rofanach APYTMMU HMCCIeAoBaTensIMu. Bo
MHOTHMX TIOSIBJIEHUSIX KOMEeThI ObUTM OOHApy)KeHHBbIE [DKETBI, KOTOPbIE
Npe/iCTaB/sA0T CoO0M BBIOpOC rasa M IbUIM M3 aKTHUBHBIX obsacTeil Ha
nosepxHocTH sAfpa. IlocnegHre CHUMKM KOMeThI C KOCMHAYeCKOro arrapara
PoserTa B HenocpejCTBeHHOM O/lM30CTH OT KOMETHI TaKKe IOKa3bIBAaOT
Hajuue ZkeToB. IlepBrie hoTorpadgryeckue MaaCTUHKY C M300paykeHUSIMH
KOMeTEI, KOTopble Oblu TosyueHsbl 1969-1970 rr., 661 iepeobpaboTaHsbI ¢
TIOMOIIIbI0 COBPEMEHHON METOAUKHA C 1ieJIbl0 BBISIBI€HHS CTPYKTYp B
OKOJIOSiIepHOM  0071acTH  koMeThl. DOTOTVIACTUHKA CKAaHUPOBAIUCh  C
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TIOMOILbI0 CKaHepa ¢ pasperueHrieM 1200 dpi u paspsigHOCcThIO 16 6UT Ha
IMKCcea B cepoi Iukasne. McxogHble M300pakeHHs 3amucaHbl B (hailibl B
TIFF ¢opmare. Maciitab n300pakeHus: Py 3TOM COCTaBU 3.7”/mMKCeII.
Onsi  obpaboTku BblOMpanack HeOosbllas 4YacTb UW300pakeHUs B
HEroCpeCTBEHHOM O/M30CTH OT KOMeThl. Maciitab U OpueHTalus
CHCTeMBI KOOPZMHAT PacCUMTHIBA/IACh M0 U300pa’KeHUsIM COCEHUX 3Be3[.
[nst movcka W ompeesieHUs] 1apaMeTpPOB [PKETOB BO BHYTPeHHeH Kome
KOMETBI UCTI0/IB30BAJICS Psifl IM(POBLIX (DHIBETPOB, B TOM UHC/IE U3BECTHBIMA
¢uneTp JlapcoHa-CekaHMHBI M HECKOJBbKO [OMNOJIHUTENbHBIX (GUIBTPOB,
KOTOpble pa3paboTaHbl aBTOpamMd. B pesynbTare ObUIO BbIZE/IEHO psif,
[PKETOB Ha IIOC/efoBaTe/bHbIX — QoTorpadusx KoMmeTel. MeTogom
Ha/IO)KeHHBIX 3M0X Y[aJ0Ch YCTaHOBWUTb, UYTO OHM COOTBETCTBYIOT TpeM
aKTHUBHBIM 00/1aCTSIM /I COBDEMEHHOTO TIepro/ia BpalleHUs sifjpa KOMeThI
12.404 yaca. IIpocTpaHCTBeHHOe MOZeMMpOBaHKe TO3BOJIWIO ONpeJe/uTh
KOOp/IMHATHI TIOMIOCA OCH BpallleHust sigpa KomeTel: o=353°+20°, &=-
17°4£20°, 4YrO CyI[ECTBEHHO OTJMYAeTCS OT COBPEMEHHOrO 3HaueHWs.
KoopzauHatel akTHBHBIX obmactei: 1) AA=0° ¢>30°, 2) AA=120°+15°
0>40°, 3)AA=180°+15° @>60°, rme AN — pa3HuIl@ [JOATOT C TIEPBOM
aKTUBHOW obmactero. IToc/efiHsIsT MOKeT COBIMAZaTh C aKTUBHOW 00/1aCThO
Hapi, koTopas BblziesisieTcsl Ha KOCMUYeCKHUX CHUMKaX.

MopeioBaHHA PyXy ¢/1a0KOro MeTeopa JOTUYHOTO /[0 3eMHOI
armochepu

I1. M. Koszak
ActpoHomiuHa obcepBatopisi, KHIBCbKHUI HalliOHaIbHUM YHIBEPCUTET
imeni Tapaca IlleBuenka, Ob6cepBaropna 3, 04053, KuiB, YkpaiHa

kpm@univ.kiev.ua

[TpoBeneHo BuBYeHHsS (oTorpadivyHUX Ta TeseBi3iHUX KaTasoriB
MeTeopiB Ha MpegMeT HAsgBHOCTI B HUX YaCTMHOK 3 IapaMmeTpaMu
TPAEKTOPil, TUIOBUMM JJIsI METeopOifliB, sIKi MOIM OyTH 3apeecTpoBaHi
Tic/Isi TOYKW MiHiManbHOTO 30/MKeHHs 3 3emsielo (3pOCTaHHS BUCOTH Haf
piBHEM MoOpsi, 3eHiTHA BificTaHb paziaHTa Oinbine 90 rpagycis). [IpoBeneHo
aHami3  MeTeopHoi  QotorpadiuHoi  6a3u  gaHux ~ MiKHapogHOTO
ActponomiuHoro Coro3y, Mepesi TeseBi3ilHUX CrOCTepeXXeHb SIIOHCHKUX
mobureniB  MeteopHoi  actpoHomii  ConortaKo, Ta  pe3ysbrariB
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crioctepe)keHb  HaJic/1abKUX — MeTeopiB  KHMIBCbKOI MeTeOpHOI Ipyny,
3apeeCcTpOBAHMX TeJeBi3iiHUMU cUCTeMaMM TUIy Cynepi3okoH.  [lns
TeopeTnyHoOi iHTepriperarjii mamomacoux (0.001 — 10 T), AOTMUHUX [0
arMocdepy MeTeopoifliB TPOIMOHYETbCSI BUKOPUCTaTH KJIaCUUHY MOJesb
pigkoi kparuti (MikpomereopuTtH Yiruia). BpaxoByroun Te, 1[0 JOTUYHHI
MeTeop MO)Ke TIPOJTiTaTh B PO3PifKeHUX Iapax arMochepu Ha BucoTtax 90
— 120 XM, HEXTY€ETbCS MOTO rajJlbMyBaHHSM, @ CUCTeMY PiBHSIHb HarpiBaHHS
Ta abmALil MeTeOpHOro Tifia TIPOMOHYETHCS PO3LIMPUTH  PiBHAHHIM
I/IaB/IeHHS, sIKe B JaHOMY BUIIQJKy MOXKe BIJirpaTyd KIIIOUOBY pPOJib.
PiBHsIHHS T1aBleHHsT Oy/i0 BUBEJEHO Ha OCHOBi DiBHSIHHs aOmsii Ta 3
BBeJleHHsM Oe3po3MipHOro rmapameTpa. 3a [ONOMOTIOH)  PO3ILHMPeHOl
CUCTeMH DiBHSIHb Oy/I0 OTPUMAHO CBiJJUEHHSI TOTO, IO Kam’siHi Ta 3aJIi3Hi
MeTeOpHI YaCTUHKM BKAa3aHOIO Jiarna3’oHy Mac MOXYTb IPOAOBXKYBaTH
BUIMAPOBYBaHHS i BUMPOMIiHIOBAHHS MiC/Isl TIePUrer0, TIPUUOMY JesiKi 3 HUX
3roparoTh TIOBHICTIO, a YacTHHA TOKWZAE arMocdepy B TBEpAOMY UM
pO3IUIaB/IeHOMY CTaHi. MogentoBaHHsI Oy/i0 TIPOBeAEHO /ISl KaM’sHUX Ta
3a/1i3HUX YaCTUHOK.

Bu3HaueHHs HaNPAMKY 00epTaHHA Siipa KOMeTH 3a pe3y/IbTaTaMu
TmoBepxHeBoi horomerpii

@.1. Kpasuos, [.B. JIyk’saauk, O.P. BapaHcbkuii

AcTtpoHoMiuHa obcepBaTopis
KuiBcbkoro HarioHanbHOro yHiBepcutety imeHi Tapaca IlleBuenka
KuiB, Ykpaina

iluk@aobserv.univ.kiev.ua

Haripsimok 00epTaHHsI iZiep KOMET € OJHUM i3 BaXXIMBUX (i3UUHUX
rapameTpiB. 3arajioM HOro MoyKHa BHU3HAYUTU 3a [pKeTaMd YW iHILUMU
MPOCTOPOBUM CTPYKTYpaM, $K I POOWIOCh, HAmpuKIaf, [ KOMETH
Tefina-bonma. Ta iHogi OyBalOTb BHUMAJAKK KOMM OJHO3HAUHO BCTAaHOBUTU
TIPUCYTHICTb TPOCTOPOBUX CTPYKTYP B TOJOBi KOMeTH Ha 300pa)keHHSIX €
npobsieMaTnyHUM. B J0TIOBizli MOAAETbCS MeTO, BU3HAUEHHS HAIpPSIMKY
obepraHHs B KApTUHHIM TUIOMIMHI 3a pe3yJbTaraMyd TOBEPXHEBOI
doromeTpii, B OCHOBi $KOTO JIeKWTh TIPUIYL[eHHS, I0 Ha KapTUHY
PO3MOAiNly TOBEePXHEBOI SICKPAaBOCTI TOJOBU KOMETH BIIMBA€ TeIIOBa
iHepLis sifpa KOMeTH. B SKOCTi MepeBipKy MPUMYIIEHHST Oy/Td BUKOPUCTaHi
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JoBri psigy cnoctepexkeHb kometu C/2009 P1 (Garradd), siki Oysim oTprMasi
Ha CITIOCTEpeXKHil craHIjii AcCTpoHOMiuHOi ob6cepBaTopii B C. JIiCHMKU Ha
teneckorii A3T8 (D=700 mm, F=2800 mm). Edexr TernoBoi iHepiii sizpa
kometd C/2009 P1 (Garradd) BCTaHOBMIOBaBCS [IBOMa MeTO/JaMMU:
TIOPiBHSHHSAM iHTerpanbHOI 1MOBepXHeBOI SICKPaBOCTi MO MiBKY/ISIM T'OJIOBH
KOMeTU Ta CpaJjicHTHUM, B OCHOBI $IKOTO JIEKUTh 3a/Ie)KHICTh rpafieHTa
TIOBEPXHEBOI  SICKPAaBOCTi  BiZi MOro KOMETOL|eHTPUYHUX  TIOJISIPHUX
KOOp/IMHaT.

CneKTpasbHi JOC/TiPKeHHs ra30nuioBux arMocgep KoMer
C/2014 Q2 (Lovejoy) i C/2013 US10 (Catalina)

B.O. ITonomapenko, A.O. CimoH, K.I. UyptomoB

ActpoHomiyHa obcepBatopist
KuiBcbkoro HarjioHanbHOro yHiBepcutety imeni Tapaca IlleBuenka
KuiB, Ykpaina
klivch@mail.ru, vasiliyponomarenko@gmail.com,
andrew simon@mail.ru

[IpexncraBneno pe3ynbratu CIIOCTepe’KeHb i JOCIiKeHb
posromepiognuarx komet C/2014 Q2 (Lovejoy) i C/2013 US10 (Catalina)
Ha OCHOBi ONTUYHMX CITEKTPIB 3 CepeJHBOI0 PO3ZAL/TBLHOI0 3AaTHICTIO (A/AA ~
1200). Cnektpu Oymu oTpumaHi y mrotomy Ta rpygHi 2015 poky 3a
nmoriomororo Teneckoria A3T-14 (D = 0.48 M, F = 7.7 m) i cnekrporpada
ACTI-9 Ha criocTepexHili cTaHMii «JIlicHUKU» AcCTpoHOMiUHOI 06cepBaTopii
KuiBcbkoro HauioHanbHOro yHiBepcurterTy imeHi Tapaca IlleBuenka. Ha
MOMEHT  crocrepekeHb, koMmeta (/2014 Q2  3Haxopusiacsi  Ha
rejiolleHTpUuHiN Bifgcradi r = 1.32 a.0., TeOLleHTPUYHIM BifgcTani A =
1.09 a.0., Mana iHTerpasbHy 30psiHy BeauunHy T = 5.2%, KyT ejoHratil
cknagaB S-O-T = 78° ¢dazosuii Kyt S-T-O = 47°, no3urjiiiHuii Kyt — 55°.
Komera C/2013 US10, Ha MOMEHT CHOCTepe)KeHb, 3HaxoJu/aacsi Ha
reslioLleHTpuyHil BifcTani r = 1.08 a.o., reouieHTpruHii Bigctani A = 1.06
a.0., Maja iHTerpajbHy 30psHYy BequuHy T = 6.5™, KyT eyloHrawjil cknazas
S-O-T = 64°, ¢azosuii Kyt S-T-O = 55°, no3uuitinuii Kyt — 300°.

Ha ocHOBiI OTpMMaHOrO CreKTpajabHOro Marepiany Oyna TpoBefeHa
inmeHTudikallisi crieKTpaTbHUX eMiCiiHUX cMyT. 3HaiifieHO Jeski ¢isuuHi
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rapaMeTpu HeMTpanbHOI Tra3oBoi Ta MNWIOBOI KOMeTHMX armocdep.
[TobynoBaHO pO3MOAINA 3araqbHOrO i BiIOMTOrO IOTOKY eHeprii B30BX
wimHu  criektporpada. OOuUMC/IeHO TOTOKM, Ki/MBKICTh MOJIEKYaT Ta
ra3ornpoyKTUBHICTh [T OCHOBHUX MOJIEKY/SIDHUX eMicili, BifjHOCHY
MTWIOTIPOAYKTHUBHICTD Ta CLIEKTPOQOTOMETPHUUHHHN IPaZi€HT.

OcoGeHHOCTH KPUBBIX Oyiecka u3bpaHHbIX Komet 2005-2016 rr.

B.C.®unonenko', K.1M.UyproMop?
"HUU Actporomuur XHY um. B.H.Kapasuna, Cymckas, 35, XapbKoB-
22, YkpauHa
2AQO KHY um. Tapaca Illeruenko, O6cepeatopHas, 3, Kues-53,
YkpanHa

IMTocTpoeHbl U UCCIeNOBaHbl KPUBbIE OiecKa M30paHHBIX SPKUX KOMET
2005-2015 rr. Onpesenensl poromerpruyeckue napameTpsl Ho, Hip 1 n 3THX
KOMeT, OOHapy)XeHbl H3MeHeHHs WX 3HaueHWl [0 W IoC/e Iepuresus,
M3y4eHbl 0COOEHHOCTH BCIIbILIEUHOM aKTUBHOCTH 3THX KOMeT. OrpesiesieHbl
3HAUeHHS] CMeleHWss MaKCUMyMma KpUBOM Osiecka KaX[OM KOMeTbI
OTHOCHTe/IbHO MOMEHTa IIPOXOXK/eHUs uepe3 repuresnuil. IIpoBopuTcs
CpaBHeHHe TOCTPOEHHBIX KPUBBIX BU3YaJbHOTO HHTErpajbHOro Orecka c
YPOBHEM CO/THEUHOU aKTUBHOCTH.
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MoHiTOpPUHT CyTiHKOBHX 00JIifiiB y HeOi

K. I. Churyumov', A. ®. Steklov?, A. I1. Vidmachenko?,

I'. H. Dashkiev?, I M.Beckin®
!ActpoHomiuna o6cepsaropiss KHIBCHKOro HalliOHaAbHOIO YHiBepCUTETY
imeHi Tapaca IlleBueHka
Kui, Ykpaina klimchur@ukr.net
*TonoBHa acTpoHoMiuHOi o6ceparopii HAH Ykpaiuu,
ByJ1. 3abosiotHoro, 27, . Kues, 03680.
*CrierjianbHa actpodisuuna o6cepsaropis PAH, Hikuiii Apxus, PO

®enomen "Yensabdincekuii 60mia" 15.02.2013, Npu3BiB 0 MOMIKOMKEHHS
rioHaz; 1000 Oyziesns i mopaHeHHs Ginbiie 500 uoIOBiK, mic/is BUOYXy Tija
BOTHEHHOI Kyii B armocdepi Hag YensOiHcbkoM. 3apa3 MHUTaHHS TPO
Hebe3reKy TakMX aCTPOHOMIYHMX SIBMLI /JIsI )KWTTS i 3710pOB'sl TPOMa/isiH, a
TaKOX I ICHYBaHHS LIIIMX KpaiH, TOCTPO CTOITh Ha MOPSKY JeHHOMY.
3a3Buuail 0oy 3aMMIIMTH SICKpaBUH CJTif BiJ iOHi30BaHOTO rasy i mumy.
Cnigy ioHi3arii Mo)kHa TobaunT 0co6MMBO J006pe B HiuHWE uac. SIKIIo
METeOPUT BTOPra€eThCs B [IEHHUM uac Ha Oe3xmMapHe He0O i siCKpaBe COHIIE,
SIBUIIE Ky/JbOBOI OJMMCKAaBKU Moxe OyTu He BUIHO. AJie SIKIIO CJIif
BOTHEHHOI Ky/i Ma€ TOMITHi KyTOBi po3MipH, MO)XHa 6auuTH HaBiTb B
JIeHHU} Yac.

[Micsis monboTy 6Gostifia 3a/MIIAETHCS TIOMITHUAN CITif, Bifi muy, TeMHI Ha
cBiTioMy He0i. SIKIO Takuil TWIOBUM CJTiJ] BUCBITTIOETHCS TIPOMEHSIMU
CoHIys, siKe TiJIbKY 1[0 CXOBABCs 3a 00piem (abo HaBiTh B MiCSTUHOMY CSIiBi),
BOHA BUJHA SIK SICKpaBi cMyru B HiuHOMYy Hebi abo B cyrtiHkax. Ocbk uomy
MU Ha3MBaEMO HOro CyTiHKOBUX Oomigu. HK mMpaBuUIo, acTPOHOMiuHi
CIIOCTepe)XeHHs. 3 BHUKOPHCTaHHSIM MeTeOpHUX Marpy/iB, NPOBOJATb B
HiUHMH Yac TiC/as BedipHBOTO AaCTPOHOMIUHMX CYTiHKiB. Ase 3 Gepe3Hs
2013 poky no kBiTeHb 2016 pOKy, aBTOpY OTpPUMa/M KijilbKa THUCSY Pi3HUX
TpekiB B HeOi Hag KueBom. TakuM UMHOM, MU BH3HAUWIM CITeIlia/lbHUH
K/IaC CYTiHKOBHX CITOCTEpeXXeHb O0JTi/IiB.

Mu peecTpyeMo Ciju BTOPrHeHHSI B arMocdepy MeTeopHUX
TIPUPOZHOTO i ITYYHOrO MOXO/KEHHS . Y TOM ’Ke uac, CriocTepiratv ciigu
OostiIiB HAa EHHOMY 4Yacy TakKoXX MOX/IMBO. AJjie BOHU MeHIl e(eKTHBHI,
HDK B cyTiHKax. HiuHi criocTepexkeHHs SICKpaBUX MeTEOPHUX CIiJliB
3a3BHYail MOKYTh CTIOCTepiraTd MeHII JIecsITH CeKyHZ. Y TOM uac siK Ctifu
CyTiHKOBUX 0OJiZIiB, SIKi MU CIIOCTepiraay Bifi [eKiJIbKOX XBUJIMH /10 [IBOX
TOIVH, TepIl HiDK BOHM OyayTb po3scisHi atMocdepHumu Teuismu. Lle

90



BiJKPUBa€ BeJIMKI TepCreKTUBU [/Is1 HeJOPOTMX IMpPsAMUX eKCIIepUMEeHTIB
30HJyBaHHA LUX TPEeKiB, BUKOPUCTOBYIOUM, HAlpUK/aJ, aCTPOHOMIYHYi
aBiariii.

Mu npornoHyeMO CYTiHKOBI [JOPIKKU MiZIPO3ZA1/IATH Ha HACTYNHI BUJM:
AMT - aepo-meteoposioriunux TpekiB, ACT - aepokocMmiunux, ATT -
AERO-texniuai Ta HCT - me He knacudikoBaHUX CJTifx HeBigoMoi
TIpUPOAY.

B ocranni poku, reocraijioHapHi CyNyTHUKM YaCTO PeeCTPYOTbCS
cnasaxd B arMocdepi sickpasiiie -17m. TumoBuii modaTKoBUM po3Mip
KaM'stHUX Teql MaroTb 1-3 meTpiB. SKIO 1ji MeTeOpUTH € CKJIaJarThCs 3
JboAy i cHiry (¢dparMeHTH KOMETHMX sep), IX po3Mip Moxe OyTu
36inbIneHu 10 fecaTkiB MetpiB. Hanpuiknazn, Bonig TyHrycka He 3avIyB
MeTEeOpHT Ha MoBepXHi 3emiti, TOMy w10 Iie OyB parMeHT KOMETHOTO siipa.
Lle 6yna Oe3miu ApiOHMX UYACTUHOK MMy 3 OiJbII HU3BKOK CEPEAHBOI
T'YCTUHU 3'€HAHUX MK COOOI0 KPYIKMHOK 3aMep3/i0i BOAM, BYIJIEKUC/IOTO
rasy Ta iHmmx. TakuM UMHOM, Take TI/I0O aKTUBHO 3HHUILYIOETHCA IIiJ| Yac
TIO/BOTY uepe3 arMocdepy

Mu BBa)XKaEMO, L0 aCTPOHOMIUHi [OCIiMKeHHs CyTiHKOBUX OomifiB
MOBYHHI OyTHM 3aCHOBaHi Ha [|€TalbHOMY BHBUEHHI B3a€MO[il TUIAHETU 3
KOCMIUHUM cepeJioBUILleM, 0COO/MMBO 3 Hebe3NeYyHUMH MeTeOpUTaMH. 3a
KODOTKMI Tepiofi Hammx croctepexkedb (3 6Oepe3usi 2013), 6yso
3aikcoBaHO TIQiHHS IIOHAKWMeHIIe AeCATOK (parMeHTiB KOMETHHX sifiep,
MpUHAWMHI T'ATh JOCUTh BEJIMKUAX 1 [JecATKW [ApibHUX QparMeHTiB
MeTeopoizioB.Pe3ynbTaTy HalllMX CIIOCTEpeXXKeHb MOKa3alu TakKoXk, L0 Mif
yac paHKoBUX 1 BeuipHix cyTiHkKax Haj KueBom uiTko BUAHO (akeni
aepo30JiB  TEXHIYHOTO XapakTepy BiJ, 3aBofiB, ¢abpuk Ta iHIIKX
BUPOOHMLITB. TTepCreKTHBHOIO B MOHITOPUHIY CyTiHKOBUX 0OJIi/[iB CTaHe B
2016 p. aBTOMarM30BaHa IIMPOKOKYTHa CHCTeMa omisay Heba Mini-
MegaTORTORA, po3pobneHa cmiBpobiTHukamu CAO PAH , sika mae
Be/ivKe Tiofie 30py, 6iu3bko 900 KBaZpaTHUX TPAAyCiB i MOXKe BUSIBUTH
PYXOMHI KOCMiUHUI 06'€KT Ha BifCTaHi Maike 0 JEeKIJIbKOX COTEHb THCSIY
KijlomeTpiB Bif 3emili.
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ITapameTpb! HH(Pa3BYKOBBIX BOJIH, CTeHEPHPOBAHHBIX
Yenss0OuHCKUM MeTeopouaoM 15 deBpans 2013 r.
JI. ®. Yepnorop*, A.W. JIsyk?

"X apbKOBCKHI HALIMOHAbHBIN yHUBepcUTeT uMenn B. H. KapasuHa, 4,
1. CBobogpel, 61022, XapbKoB, YKpanHa,
Leonid.F.Chernogor@univer.kharkov.ua

’['IaBHBINA LIeHTp crienpaabHoro KoHTponst KA Ykpausel, nrt. Topogok,
YkpaunHa

15 ¢epansa 2013 . 8 03:20:22 UT (B 09:20:22 110 MecTHOMY BpeMeHH)
NPOM30IIIO  PeJKOoe, HO BIepBble B HCTOPUH HAOJIOfEHHH XOpOLIOo
3a/IOKyMEHTHPOBaHHOe COOBITHE — TajleHde W B3pBIB B paiioHe T.
Yensibunck (Poccusi) merteopoupa. ITpomer YensibMHCKOrO MeTeopoupa
COTIPOBOXK/IAJICS TIe/IbIM KOMITJIEKCOM (U3UYeCKHX MPOLIeCCoB B aTMocdepe,
HOHOC(EPe U TeOMarHUTHOM MoJte. VIX OTMCaHuIo TIOCBSALLEeH Psifi paboT.

ITo paHHBIM BHZEOPErHMCTPaTOpPOB OIpeie/leHbl HarpaB/ieHHe I10/1eTa,
YTo/1 HaK/I0Ha TPaeKTOPUH K TOpPH30HTY (OKosio 18°) M HavasbHasi CKOpOCTb
kocmuueckoro tena (18.5+0.8 xkm/c). Ilo sHeprusiM BCTBIIKH, YAAPHOU
BOJIHBI, aKyCTUUECKUX U CeliCMUUecKUX KonebaHuil Obla oLjeHeHa SHeprus
B3phIBa (0k0s10 90 KT ) ¥ HavasibHasi KUHeTU4ecKasi SHeprusi (okomo 440 KT).

OpHUM U3 BaXXHBIX (H3ndeckux 3¢(eKToB, COMyTCTBOBABIINX TIOIETY U
B3pBIBY MeTeopoH/a, Obul 3¢ deKT reHepany aKyCTHKO-TPaBUTALIMOHHBIX
BoiH (AT'B), nmpeactaBisionux Co0OH  coueTaHWe  BHYTPEHHHMX
rpaBUTalMOHHBIX BosH (BI'B) 1 akyctrueckux BoiH (MH(QpasByka). PaHee
HaMU UcciefjoBaHbl NposieieHst BI'B Ha noHOC(hepHBIX BbICOTAX.

Kak wusBecTtHo, AI'B HauMHalOT reHepupoOBaTbCsl Ha BbICOTAx, I7e
OannucThueckast yjapHasi BOJIHA CTaHOBUTCS [OCTAaTOYHO CH/IBHOW. s
YensiOMHCKOTO MeTeopoH/ja 3Ta BhICOTA O/M3Ka K BBICOTe Hayasa CBEeUeHHs
cnena Meteopoupa (z ©0-55 KM). VHTeHCcHMBHOCTE AT'B 3HauMTenbHO
YBeJIMUYM/Iach TI0C/Ie OCHOBHOTO 3HEProBble/ieHnst (B3pbiBa METeOpoK/ia) Ha
BBICOTE OKOJIO 23 KM.

Lespro HacTosiieid paboThl SIBSIETCS WU3/I0XKEHHe pPe3y/bTaToB OL|eHKU
rapamMeTpoB  HMH(GPa3BYKOBOIO  CUTHajla (BpeMeHM  3amas/blBaHus,
JJINTENIbHOCTH,  CIeKTpaJbHOTO  COCTaBa,  CKOPOCTHM) TIpM  €ro
pacrpocTpaHeHUH B atMocdepe, CpaBHeHHe De3y/bTaToB HaOMOLeHud 1
MO/leNIMpPOBaHMs IlapaMeTpoB CUrHa/a.

I[Mlo paHHBIM  WHOPA3BYKOBBIX CTAHLMH, OMNpeje/ieHbl  OCHOBHBIE
rapameTpbl NH(Pa3BYKOBBIX BOJH, CTeHEPUPOBAHHBIX B ITPOLieCCe T10JieTa U
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B3pbiBA UenssOMHCKOTO KOCMHUYECKOTO Teja: BpeMsi 3ara3JbIBaHus,
JJIATE/IBHOCTD, CIEeKTpa/JbHbIA COCTaB U [JUCIIEPCUOHHAs 3aBUCHMOCTh, a
Takke CKODOCTb  pacripocrpaHeHus. [IpoBegeHo — MoJe/nupOBaHUe
rapamMeTpoB HMH(Pa3ByKOBbBIX BOJTH. CpaBHeHue pe3y/LTaToB
MOZe/TMPOBaHUs U Hab/MIOeH!s TI0Ka3aio UX XOpOolLlee COOTBETCTBHE.

OCHOBHBIE pe3y/bTaThl UCCIeNOBAaHUN CBOASATCS K CJIeYIOIIEMY.

1. B cmektpe WH(GPa3BYKOBOrO CUTHama, CreHepUpPOBAHHOTO
YensiOUHCKUM METEOPOU/IOM, COZIEPXKATUCh COCTABISIOLIME C TIEPUOAOM OT
20-30 go 80-100 c.

2. CkopocTb TmipuMxoja UWH(}pa3ByKa, B 3aBUCUMOCTHM OT TPacchl
u3MeHs1ack ot 239 (71 3amafHON TI0 OTHOIIEHWIO K STHLIEHTPY B3phiBa
cranuyu) 1o 310 m/c (411 BOCTOUHOM CTaHLMHM). YUeT 3araJHoro BeTpa
TpYBesl K 3HAUeHWIO STHX CKOpoCTed, paBHOMy 269 u 279 wm/c
COOTBETCTBeHHO. /Iyl FOXKHBIX CTaHLWN CKOPPEKTHPOBaHHOE 3HaueHue
CKOpOCTHU cocTasssiio 292-304 m/c.

3. OuenenHasi U3 HabmoeHN MH(Pa3ByKa CKOPOCTh 3araZiHOTO BeTpa
okazanacb okomo 31 Mm/c, uTo OMM3KO K CKOPOCTH, TIOJYYeHHOH U3
MeTeoHabsIoeHn .

4, YcraHoBeHa JIUHEeNHast 3aBUCUMOCTh IJIATeNTEHOCTH
WH(Pa3ByKOBOTO CUrHA/A OT AJIMHBI Tpacchl. O1jeHeHa MPoA0/IKUTeTbHOCTD
n3ny4eHust MH(Gpa3ByKa (0KOI0 4 MUH).

5. TlomyueHbl 3KCIIEpPUMEHTA/IBHBIE [JUCTIEPCHOHHBIE 3aBUCHMOCTH
(3aBUCUMOCTU CKOPOCTH PaclpOCTPaHeHMsl CIIeKTPaJbHbBIX COCTABJISOLINX
VH(Pa3BYKOBOTO CUIHAsA OT UX Meproza).

6. OOHapyxeHa U OOBSICHEHa TeHZEHIUs K YMeHbILEHUIO
JIMCIIePCUOHHOTO 3¢ QeKTa IIpY YBeTUUYeHNH JIUHBI TPACChl.
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AtmocdepHi Ta ioHocdepHi AOCTIHKeHHS

Atmosphere and Ionosphere Research
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Effects of Rocket Engine Burns in Geospace
L.F. Chernogor, V.T. Rozumenko

V. N. Karazin Kharkiv National University, 4 Svoboda Square, 61022
Kharkiv, Ukraine Leonid.F.Chernogor@univer.kharkov.ua

A large number of papers investigate physical processes resulting from
the booster stages of rockets burns (RB) and orbital maneuvering subsystem
(OMS) engine firings. Usually, effects along the orbital track where burns
occur are described. The distinctive feature of our study is the investigation
of physical processes in the Earth-atmosphere-ionosphere-magnetosphere
system (EAIMS) caused by remote impacts from RB burns, at distances of
~ (1 - 10) 10* km. Effects from approximately 5 thousands of RB burns
have been analyzed, which also include 32 crashes, 52 OMS burns during
Space Shuttle landings, and four Space Station's falls.

Diagnostic Instruments. Radio-propagation, optical, magnetometer, and
other diagnostics have been employed to study the disturbances. The
instruments were located at Kharkiv V. N. Karazin National University
Radiophysical Observatory (49° 38' N, 36° 20' E).

Principal Ionospheric Processes. RB burns and OMS firings are
determined to be associated with thermal, dynamic, chemical, acoustic, and
electromagnetic impacts on the subsystems of the EAIMS. An impressive
suite of physical, chemical, optical, and other processes in the system arise
as a result of such an impact. RB burns and OMS firings appeared to be
associated with disturbances in geophysical fields, Earth-ionosphere
waveguide communication links, changes in the conditions for the
propagation of radio waves of different frequency bands, and variations in
the characteristics of these conditions.

Geomagnetic Effects. Temporal variations in the level of geomagnetic
pulsations in the 1 — 1000-s period interval have been analyzed during 274
events of the various types of RB burns and OMS engine firings, which
were launched from different sites around the world between 2002 and
2016. The distances from the launch sites occurred in the range of 1500 —
9500 km. The predominant periods of the wave disturbances (6 — 14 min)
and the spectral component amplitudes (1 — 3 nT) have been estimated, as
well as a statistical analysis has been performed. Three groups of speeds of
approximately 0.6, 1.1, and 2.3 km s™ have been detected. The duration of
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the wave disturbances changed from 20 — 30 min to 60 — 70 min in the
distance range from 1500 km to 9500 km.

Conclusions. The observations made during 1970 — 2016 have allowed
us to experimentally establish and theoretically explain an earlier unknown
phenomenon of arising aperiodic and quasi-periodic global disturbances in
the EAIMS that are caused by RB burns and OMS firings; the mechanisms
for coupling the subsystems in the EAIMS and the types of waves
transporting the disturbances have been determined.

Polar ionosphere variations impact on trans-ionospheric signals

S. Chernouss, Yu. Shagimuratov?, I. Ievenko®, M. Filatov*, 1. Efishov?,
M. Shvec!, N. Kalitenkov*

'Polar Geophysical Institute, Murmansk-Apatity, Russia
?Kaliningrad Filial of IZMIRAN, Kaliningrad, Russia
3Yakutsk Institute of Cosmophysic Research and Aeronomy RAS,

Yakutsk, Russia
“Murmansk State Technical University, Murmansk, Russia
chernouss@pgia.ru

Analysis of the total electron content (TEC) in the polar ionosphere and
an aurora, which characterized changing in the polar ionosphere during
substorms presented. TEC data were obtained from the network of GPS and
GLONASS stations in auroral and subauroral zones. Auroral images in
different emissions were obtained from numerical optical observations data
in several stations in the Arctic. Temporal and spatial distribution of rate of
TEC index (ROTI) were constructed on the base of the famous ionospheric
models proposed early. It was shown similarity of the auroral ovals and
distribution of TEC irregularities. Detail analysis of the comparison was
done for the event of January 7, 2015. Optical measurements in this day
were provided by the spectral images in main auroral emissions OI 555.7,
OI 630.0, N," 470.9 and H 486.1 nm at subauroral station Yakutsk and
auroral station Poker Flat. The day January 7, 2015 is characterized by high
activity in the time span 07-13 UT. During this time both auroral activity
and quantity of irregularities sharply increased in the same sector of local
time. Sometime the temporary variation shows similarity in details. That
was observed in Alaska and in Yakutia, where both GPS and optical
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receivers run in real time. Picture with ROTI, calculated from signals of all
GPS satellites in the receiver field of view have a good correlation with
occurrence of the red aurora and blue ones. Authors attempted to predict
ionospheric TEC irregularities appearance on the base of model of aurora
prediction. The auroral oval was predicted with the model NORUSKA
designed by Russian and Norwegian scientists in the joint project and this
oval position was compared with position of ionospheric irregularities from
GPS measurements in numerical stations. We have observed some
similarities of these pictures but precision of that was not yet enough for
practical tasks. Possibility of optical auroral measurement using for the
forecasting of positioning errors is under consideration too.

We thank grants of RFBR 14-05-98820 r-sever-a and RFBR 15-45-
05090 r_vostok-

Aerosols columnar properties over Kyiv from
AERONET/PHOTONS measurements

V.O. Danylevsky
Astronomical observatory of the Taras Shevchenko National University
of Kyiv,
3, Observatorna str., 03054, Kyiv, Ukraine
vdan@observ.univ.kiev.ua

Measurements of the aerosols columnar properties by the
AERONET/PHOTONS sunphotometer CIMEL CE 318 at Kyiv permanent
site started in the end of March 2008 and continue up to the present day.
Some statistics on the aerosols columnar properties over Kyiv determined
using Level 2.0 data for all time of observations (2008 — 2015) are
presented. Aerosols climatology (AOD and Angstrom exponent) obtained at
Kyiv site is compared to that data of some other AERONET sites located in
various environments over the world and to data that were obtaining from
time to time using Microtops II portable sunphotometers at certain sites in
Ukraine (Odessa, Rivne, Chornobyl zone). Also aerosols radiative forcing at
Kyiv site is analysed and compared to the ones of some other sites over the
world.
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Ionosphere response to a solar eclipse of 20 March 2015 above
Kharkiv: results of incoherent scatter observations and simulations

LF. Domnin', L.Ya. Emelyanov', M.V. Lyashenko', L.F. Chernogor?
nstitute of ionosphere, NAS and MES of Ukraine, 16,
Chervonopraporna str., 61002, Kharkiv, Ukraine
V. N. Karazin Kharkiv National University, Svobody Sq. 4, 61022,
Kharkiv, Ukraine
leonid.ya.emelyanov@gmail.com

The results of experimental and simulation studies of variations of
ionospheric plasma parameters, dynamic and thermal processes in the
ionosphere during the solar eclipse (SE) March 20, 2015 above Kharkiv are
presented. The incoherent scatter radar and digital ionosonde were used for
observation. The SE of March 20, 2015 near Kharkiv occurred from
0909 UT to 1121 UT. The maximal obscuration of the solar disk diameter
and area (~0.44 and 0.54, respectively) took place at 1015 UT. The SE
occurred during the recovery phase of strong geomagnetic storm, which
took place on 17-18 March 2015 (K,m.x=8). Heliogeophysical conditions
during the eclipse were perturbed (Ds mn =50 nT, K,=5, A,=24, F1,7=113).
Since the start of the SE until its maximal phase (1015 UT), the ionospheric
F2 peak height (h,F2) increased from 240 to 280 km. At altitudes of 190
and 210 km, reduction in electron density in the maximum phase of the
eclipse was about 18.5 and 16.5%, respectively. Reducing electron
temperature in this case was 12.1, 12, 17.7, 17, 19.5, 19, 15.5, and 13.4% at
the heights of 190, 210, 240, 290, 340, 410, 490, and 580 km, respectively.
The SE effects in ion temperature variations appeared weak. At altitudes
above 308 km, increase in the absolute values of vertical velocity V, of
ionospheric plasma downward movement was observed with its maximum
near the moment of the maximal SE phase and with subsequent V, recovery.
The amount of change V, increased with increasing height, and the greatest
change (relative to data of reference day and the average value of data
before and after the SE) reached 19, 28, 30, 43, and 55 m/s at altitudes of
363, 418, 473, 528, and 583 km, respectively. Changes in variations of
diffusion velocity component were qualitatively similar to changes in V..
Changes in variations of the neutral wind meridional component velocity
and equivalent neutral wind during and after the SE reached 10-30 m/s.
Change in the density of the ambipolar diffusion plasma flow was
approximately 0.4-10", 1.2:10", 1.1-10", and 0.8-10" m™s™ at heights of 250,
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300, 350, and 400 km respectively. The density of the total plasma flow
changed by 0.85-10%, 0.77-10", 1.16:10", 1.17-10%, 0.94-10%, 0.77-10%,
0.91-10", and 0.82:10" m™0s™ at heights of 250, 300, 350, 400, 450, 500, 550,
and 600 km, respectively. Reducing the amount of the energy input into the
electron gas Q/N at the moment of maximum obscuration of the solar disk
was 32-34% at altitudes of 200-300 km. Reduction in the density of
the heat flow carried by electrons from the plasmasphere to the ionosphere
reached 63, 50, and 42% at the heights of 300, 350, and 400 km,
respectively. The ionospheric SE effects on 20 March 2015 above Kharkiv
were greatly influenced by magnetic activity. The SE caused significant
changes in the dynamic and thermal conditions in the ionosphere, as well as
in the conditions for ionosphere-plasmasphere subsystem interaction.

3-D model studies of the transport and chemistry of the stratosphere
E. Galytska"?, R. Hommel', J. P. Burrows'

Institute of Environmental Physics, University of Bremen, Bremen,
Germany
*Department of meteorology and climatology, Taras Shevchenko
National University of Kyiv, Kyiv, Ukraine
egalytska@iup.physik.uni-bremen.de

Research of the spatio-temporal evolution of chemical compounds in the
stratosphere requires the application of efficient methods like satellite and
ground-based measurements in combination with global atmospheric
models. In this research, we are aimed to understand possible changes in
transport characteristics of the stratosphere over the last 3 decades in our
model. We investigate how tracer advection parameterizations affect the
model‘s internal balance, and, hence, determines its spin-up time in order to
estimate computational expenses and the quality of the initialization state of
the model in order to produce physically robust results. In our research, we
apply the Bremen 3D Chemistry Transport Model (B3DCTM), driven by
ERA-Interim reanalysis meteorology from the FEuropean Centre for
Medium-Range Weather Forecasts (ECMWF). The horizontal resolution is
2.5° in latitudinal and 3.75° in longitudinal direction. The wvertical
coordinate is potential temperature, represented in 29 levels of isentropes
ranging from 335 to 2726 K (about 10 to 55 km). Horizontal advection is
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calculated from Era-Interim wind field, vertical motion — from diabatic
heating rates using Prather advection scheme. To estimate transport
characteristics of our model and to investigate the variability of the Brewer-
Dobson circulation (BDC), the conceptual idea of Age of stratospheric Air
(AoA) was applied. AoA is widely used as a measure for the transient time
of chemical constituents in the BDC. In our model AoA is represented by
idealized particles that accumulate in the course of the simulation,
depending on their transient time within the stratosphere. The evaluated
characteristics of the tracer transport in B3ADCTM by analysing the AoA for
the years 1980 — 2014 represented pronounced features of BDC with higher
AoA in comparison with ground-based and satellite measurements. This
issue must be further investigated in order to reproduce realistic tracer
transport within model framework. Furthermore, the spin-up analysis
showed that the model reaches its equilibrium state much faster (10 years
instead of 20 years) with a more appropriate initialization field.

CpeacTBa U pe3y/ibTaTbl MOHUTOPUHIAa HH)KHeH HOHOC(]ephI
K.IT. 'apmaru

XapbKOBCKUM HalOHAIbHBIN yHUBepcuTeT iMeHu B.H. Kapasuna, 4,
monjags Ceob6opl, 61022, XapbkoB, YKparHa
Konstantin.P.Garmash@univer.kharkov.ua

[1711 MOHUTOpUHTa HWKHell oHOoCc(hepbl B XapbKOBCKOM HallOHA/TbHOM
yauBepcuteTe nMeHu B.H. KapasuHa ucrionb3yeTcss usmMepeHure Bapuaruit
(asel U aMIUUTYAbl PaZiMOCUTHANOB CTaHIWMU PBY poccuiickoii cimyKObi
STaJIOHHBIX CUTHAJIOB YacTOThI M BpeMeHH (Hecymasi yactora 66.(6) xI'm,
JJIFHA BOJTHBI B BaKyyMe TPUO/IM3UTENbHO 4.5 KM), PacionoXeHHOH BOM3H
r. Mockea (56.75° c. mL, 37.5° B. a.). IlpuemHass cucrema Ha 0ase
JopaboTaHHOTO TIpUeMHHKa-Kommaparopa IIK-66 pacroiokeHa B T
XappkoB (50° c. mr., 36.25° B. A4.). CTabuabHOCTH BpPEMsI-UaCTOTHBIX
IapaMeTpoB CHUCTeMbl (3HaueHHEe [IOITOBPEMEHHOW OTHOCHTeTbHOMN
HeCTabUIBHOCTH  4acToThl  ofpastoBoro  curhama (1 —  2)-107,
OTHOCHTE/IbHAs TOrPELIHOCTh YCTAaHOBKM €ro YacToThl He xyxe 107'7)
obecrieurBaeTcsi pyOMJMEBbIM CTaHJApTOM uacTtoThl Thma FE-5680A.
Otcuetbl (a3bl U aMIVIUTYABI pa3 B CEKYHAY COXpaHsSIOTCS B (paiinax Ha
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USB-¢uai HakonuTesie. AGCOMIOTHAsS MOTPELTHOCTb u3MepeHus (a3bl, Kak
MpaBwWsIo, He npebimaeT 0.5°, a OTHOCUTe/bHAs TIOTPEITHOCTh W3MepeHUs
AMITTATY/bI COCTaB/IsieT eIUHUL[BI TIPOLIEHTOB. O6pabotka
3aperuCTPUPOBAHHBIX Bapualuii (a3bl W aMIUTUTYOBl TIOJIHOTO CUTHAsa
3aKJII0UaeTcs B pa3/ie/ieHUH ero Ha HeW3MeHHBIN 110 aMIUIUTYze (B IIepBOM
MIPUOMTMKEHUH) CUTHA/I 3€MHOM BOJTHBI M MOHOCQEPHBIN CUrHam. M3yueHbl
BapyalM (asbl ¥ aMIUTUTYAbl MOHOC(epHOI BO/HBI Ha JaHHOM Tpacce TI0f
BO3/lefiCTBUEM psifila eCTeCTBEHHBIX IPOLIeCCOB (PEHTI€HOBCKUE BCIIBIIIKU
Ha CosHIle, CO/THEYHOe 3aTMeHHe U B3pbIB YesnsiOMHCKOrO MeTeopou/a).
IMocne B3peiBa 15.02.2013 1. B 03:20:26 UT B armocdepe BOMM3U T.
YensabuHck (paccrosHue okoao 1600 kM [0 007acTH  OTpaXKeHUsi
30H/IUPYIOIIel paIMOBOIHBI) KOCMUUECKOTO Tela Ha PerucTpanusx ¢assl
3aMKCUPOBaHbl ILyTH KojmebaHwii ¢ mepuogoM okoio 200 — 230 c,
BpeMeHaMM 3arasfibiBaHus 68 u 92 MuH U ammumuTygoi A@ = 2 — 3°.
[MepBbIi LyT UMes CKOPOCTh pacrpocTpaHeHus okosio 400 M/c u Mor ObITh
CBsI3aH C y/apHO-BOJIHOBLIM Bo3ZeiicTBreM. CKOPOCThH pacIipOCTpaHeHUs
BTOPOTrO0 Iyra 0O/fM3Ka K CKOPOCTH aKyCTHUeCKWX BOJH Ha BBICOTE
orpaxeHus. Ilo MakcMManbHOMY OTK/IOHEHHIO (hasbl TIO/y4YeHBbI OL[eHKH
Be/IMUMHBI cBUra obmactu orpaxenus Az = 0.15 — 0.25 KM ¥ U3MeHeHus
9JIEKTPOHHOM KOHIeHTpaluu Oy = 3 — 5 %. B /ieHb CO/THEUHOTO 3aTMeHMst
(C3) 20.03.2015 1. (¢dpysxkmms mokpeitus Comara okomo 0.51 B
MaKCUMaJbHOU (a3e) 3aUKCHPOBAaHO MaKCUMalbHOe yMeHblleHue (asbl
CUTHajla Ha BelWuMHYy OkKoio 20° c¢ 3ama3gpiBaHMeM Ha 1 — 2 MMH OT
MOMeHTa MakcuManbHOW a3bl C3. CoOTBeTCTByMOIlee CMellleHhe BBepX
006/1aCTH OTpPa)keHUs1 COCTABU/IO OKO/IO 2.4 KM, YMEHBIIIEHUE 3/IeKTPOHHOM
KOHLIEHTpaLUu JOCTUIo 25 — 35 %.
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Total ozone over Kyiv-Goloseyev station in 2010-2015
from ground-based and satellite observations

A. Grytsai, G. Milinevsky

Taras Shevchenko National University of Kyiv, 64/13, Volodymyrska
Str., 01601, Kyiv, Ukraine
a.grytsai@gmail.com

Measurements of total ozone content are realized by both satellite and
ground-based instruments that allows to check their data quality. Ground-
based observations by Dobson spectrophotometer No. 040 started at Kyiv-
Goloseyev station (latitude 50.36N, longitude 30.50E) in May 2010.
Measurements have been carried out almost permanently during last six
years excepting days with long intensive precipitation. Main method of the
total ozone calculation is based on Beer — Lambert — Bouguer law for Direct
Sun (DS) observations. Ozone absorption, Rayleigh scattering and aerosol
scattering are taking into account in the near ultraviolet bandwidth (300—
340 nm) where standard Dobson pairs A, C and D are located. Zenith Blue
(ZB) and Zenith Cloud (ZC) measurements are also provided by Dobson
spectrophotometer. Zenith measurements are necessary for total ozone
estimations when DS measurements are absent or they have poor quality.
ZB and ZC data are retrieved by polynomial fit with use of simultaneous
DS observations. Regular satellite total ozone measurements have been
carried out from the end of 1978. Main method of the total ozone data
retrieval is to analyze intensity of the backscattered solar radiation in the
near ultraviolet. We have utilized results of the following satellite
instruments: OMI/Aura, SCIAMACHY/Envisat (till April 2012), GOME-
2/MetOpA and GOME-2/MetOpB (from April 2013). Data from
http://www.temis.nl were processed. The satellite measurements made in the
point at a horizontal distance to 100 km from Kyiv-Goloseyev station (so-
called overpasses) have been taken into account. In addition to individual
satellite observations, models with 6-hour step from http://www.temis.nl
were also considered during the comparison. Calculations are available
separately for six different types of Dobson observations: under DS, ZB and
ZC conditions for AD and CD double-pair measurements. Both satellite—
satellite and satellite—ground-based differences are analyzed. Results of the
comparison between Kyiv-Goloseyev ground-based and satellite data have
exhibited high quality of the DSAD Dobson measurements, which are
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usually considered as main type for Dobson instruments. Their distinction
from satellite total ozone data is typically in range of 3% for monthly mean
values. This is close to discrepancies between different satellite data series
indicating reliability of the Kyiv-Goloseyev Dobson observations. Some
underestimation of DSAD relatively to satellite ones is usual near winter
solstice at large zenith angles. These errors reach 7-8% and are explained
by influence of solar radiation scattered within Dobson spectrophotometer.
Solar radiation intensity in A pair noticeably decreases at high solar zenith
angles causing poor quality for all AD data. Another reliable type of Dobson
data is ZBAD observations. Their distinctions from satellite data are
approximately the same as for DSAD becoming even lesser at zenith angles
65-70 degrees. DSCD measurements have typical errors to 4-5 % in
monthly values with stable small difference for yearly means. ZBCD,
ZCAD and ZCCD are characterized by larger deviations on satellite
measurements (and respectively on DSAD Dobson data). Yearly differences
could significantly change in range of 7-8 % that means uncertainties for
Dobson data during periods of stable cloudiness (for example, in February
2014). Satellite data also allow a possibility to find out outbreaks in Dobson
data. Thus, total ozone content over Kyiv-Goloseyev station retrieved from
ground-based and satellite observations was analyzed. Distinctions between
different types of observations have been evaluated. Zenith angle influence
has been also studied.

ITonepeKeHHs Ta 3an00iraHHs BUCOKUX PiBHIB 3a0pyAHeHHA
arMocdepHOro NoBiTpsi B NPOMHC/IOBHX MicTax YKpaiHU

€.M. Kinrenko, T.B. Kosnenko, H.O.Tpauyk

YKpaiHCbKHUii TijpoMeTeoposioriunumii iHcTuTyT, HarfioHanbHa akajemist
HayK4 YKpaiHy,
37, mpocnekt Hayku, 03027, KuiB, Ykpaina
kozlenkot@ukr.net

OCHOBHMM HAyKOBHM Ta MPAKTUYHUM 3aBIAHHSIM KOPOTKOCTPOKOBOTO
MPOTHO3yBaHHSI  3a0pyAHeHHs arMochepHOro TMOBITPS € po3pobka
e(eKTUBHOI ~CUCTeMH TIOTIEDE[PKEHHS] MOXJIMBOTO BHCOKOTO  PiBHS
3a0pygHeHHs 3 LUUFO Moro 3amobiraHHs. OCTaHHIM YacoM eKoJIoTd
YkpaiHu po3po0W/IM UMMasI0 CKIaJHUX KOMIUIEKCHUX MPUPOAOOXOPOHHHUX
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nporpam. IxHe 3jilicHeHHs NoTpeOye BeNIMKUX KalliTaJbHUX KOIUTIiB i
TPUBA/JIOrO Yacy. 3a LUX YMOB B)Ke 3apa3 MOXKHA IIOKpalllUTH CTaH
TOBIiTPSIHOrO OaceiiHy MicT YKpaiHW, KOPOTKOUACHO 3HIDKYIOUM BUKH/IU B
nepiogy  HEeCTIpUSTAMBUX MeTeoposoriunux ymo (HMY). IlporHos
BHCOKOTO DiBHS 3a0pygHeHHsT aTMOC(hepHOro TOBITps i morepemkeHHs
MiZTPUEMCTB TIPO HEOOXiJHICTh CKOPOUEHHSI BUKW/IB TIOJIMIIaTh CTaH
arMocdepHoro mnoeitps B mepiogu HMY, 3meHinath 30MTKH Bij #oro
3a0pyfHeHHs, CIPUSTAMYTh  O3/]0OPOBJIEHHIO  €KOJIOTiYHOTO  CTaHy.
KopotkouacHe 3HWKeHHs1 BUKHUZIB i uac HMY sBnsie co6oro edheKTHBHUIA
i TIOpiBHSIHO HeNOpPOTWH 3axif JAJis TMOKpallleHHsl CTaHy IOBIiTPSIHOTO
Oacetiny. CTBOpeHHsI e()eKTUBHOI CUCTEMH 3aXUCTy aTMOC(EPHOro MoBiTps
Mmict Bifg 3abpygHeHHs B nepiogu HMY mnepenbauae, B mepiny uYepry,
MiZIBUIILIEHHS TKOCTi MPOrHO3iB BUCOKKX PiBHIB 3a0pyAHEHHsT aTMOC(HepHOro
noBiTpsi. AHanmi3 yMoB (opMyBaHHSI BHUCOKOTO piBHA 3a0pygHeHHs
arMocepu B KiJIBKOX MicTax IOKa3aB, 1[0 OCOOIMBO BaXK/IMBa pOJb
HaseXWuThb CUHONTUYHUIM YMOBaM. Cepeg, JOC/IiZI)KyBaHUX
MeTeOpOJIOTiYHUX BeJIMUMH CHHOINTUYHUI NpefMKTOp YacTo 3aiiMae repiie
Micue. Y ¢opmyBaHHi BUCOKOTO piBHSI 3a0pyHeHHsI aTMOC(HEPHOTOo MOBITPS
BU3HAYAIOTh TaKi 3arajbHi pUCH: HaWOisbllla TOBTOPIOBAHICTh BUMAZKIB
BUCOKOTO PiBHSI 3a0py/fHEHHsSI TIOBITPSl CIOCTEPIraeThCsi B MajOPyXOMHX
AHTULUK/IOHAaX 1 rpebeHsiX, Ha 3axigHiii mepudepii aHTULMUK/IOHY, B
PO3MUTOMY OapUUHOMY IO 3 BiTpamMM 3MiHHHX HamnpsiMiB. Y3UMKYy B
TENJOMYy CeKTOpi LMK/JOHYy Ta B TMepejHili MOro uacTuHi BiAMiuaroTh
MiIBUILEH] KOHLIeHTpaLjil WIKiJJIMBAX JOMIIOK. Ha 0CHOBI LMX JOCTi/pKeHb
B/la/I0Ch OTPHUMaTH JIOCTaTHbO e(eKTHBHI MPOrHOCTMYHi mnpaBuia. [is
IIPOTHO3YBaHHS BHCOKUX piBHIB 3abpyjgHeHHs arMocdepHOro MoBiTps
PO3p00/IEHO TIPOTHOCTUYHI CXeMU ILISIXOM MHOXXHUHHOI JTiHIWHOT perpecit
Ha TepeTBOPEHUX IpPeJMKTOpax 3 BUKOPUCTAaHHAM KPOKOBOIO aHasisy.
CripaB/KyBaHiCTh BHUCOKOTO DiBHSI 3a0pyAHEHHs aTMOC(EpHOro MOBITps
cknagae 70-90%. [lnsa  BOPOBaJp)KeHHS OTPUMAaHUX pe3y/ibTariB B
orepaTMBHy poboty Oymud po3pobsieHi MeToguuHi BKAa3iBKH  IIOJO
MPOTHO3yBaHHSI METEOPOJIOTIYHUX YMOB (DOPMYBaHHsI PiBHIB 3a0pyIHEHHS
MOBITPsA B MicTax YKpaiHM. BOHUM BK/IIOUAlOTh CK/IaJAHHS CTaTUCTUYHUX
CXeM TMpOTHO3y 3a0py[HEHHs MOBIiTPS 3a MarepiajaMu CrIOCTepeXkeHb
KOHKpeTHOro wmicra. Ilpu mporHo3yBaHHi Tpeba BCTAaHOBUTH [pKepesa
3a0pyJHeHHs, fKi B TIepIy uepry MOBHHHI 3HU3UTH BUKUAM. Lle MoB’si3aHO
3 fBoMa O0OCTaBUHaMU: HeOOXifHICTIO BpaxyBaHHS BK/IaZly KOXHOTO
[oKepesia B 3abpygHeHHs1 aTMoc(hepHOro MoBiTps i Hecxokumu HMY nist
JoKepesl pi3HUX THUIIIB.
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Regional ionospheric model CERIM IION: electron and ion
temperature simulation

M.V. Lyashenko
Institute of Ionosphere, NAS and MES of Ukraine, 16,
Krasnoznamennaya Str., 61002 Kharkov, Ukraine
mlyashenko@ya.ru

Central Europe Regional Ionospheric Model (CERIM IION) based on
the Kharkov incoherent scatter radar (ISR) and ionosonde “Bazis” data
consists of two parts. Empirical part of the CERIM IION based on
experimental data obtained with the Kharkov ISR and ionosonde “Bazis”
during period 1986 — 2013 that is corresponding to the 22, 23 and 24 solar
activity cycles. This part of the model allows calculating the main geospace
parameters — electron density, electron and ion temperatures, and vertical
component of plasma transfer velocity. Theoretical part of the CERIM IION
includes well-known theoretical relations and serves for calculation of
medium and dynamic process parameters. Parameters of the neutral
atmosphere were calculated using the NRLMSISE-00 model. Results of
theoretical modeling are values of heat and particle flux densities, input
energy to electron gas as well as values of thermospheric (neutral) winds,
ion-electron and ion-neutral collision frequencies, heat conductivity and
ambipolar diffusion tensors, plasma scale height. For electron and ion
temperature simulation were used the Kharkov ISR data obtained in period
1997 — 2013. Regression dependencies of T, and T; from solar activity index
F1o; for local noon and midnight at altitudes of 200, 250, 300, 350, 400,
450, 500, 550, 600, 650, 700 and 750 km were found.00The analysis of the
obtained relationships was carried out. The results of the analysis of
seasonal and diurnal variations in electron and ion temperatures at different
phases of the 22-nd and 23-d solar activity cycles were presented. The
variants of the model representations of diurnal dependencies of T, and T;
were considered. The comparison of the simulation results from CERIM
ITON regional ionosphere model with data calculated by a global model of
the ionosphere IRI-2012 was carried out.
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OneHKa coiep)KaHUsI a3po30JiA B arMoc(epe Ha/| TeppUTOPUei
Benapycu u YKpauHbl
B 2014-2015 rr.

H.C. Metensckas', B.I1. Kabamnukos', A.I1. Yaiikosckuii!,
A.B. Hopko', I.T1. MuniHeBCKuii*

"Mucturyt dusuku HAH Benapycu, 68, nip. HeszaBucumoctu, 220072
MuHck, benapych
’KueBCKUi HalMOHA/IbHBIN yHUBEpCUTeT nMeny Tapaca IlleBueHko, 64,
ya. Bnagumupckas, 01601 Kues, YkpannHa
nata.miat@gmail.com

Ha nporsokernu noceguux et B MHctutyte dusuku HAH Benapycu
TIDOBOAUTCSL OLIeHKa CpeJHEeMeCSYHOI0 U CPeAHEeroJ0BOT0 COfep’KaHUs
aspo3ost B atMocdepe W ero pacrpefesieHdsi 1Mo ¢pak(usM Ha OCHOBe
u3MepeHMM W MofenupoBaHusa. B  MwHcke u  KueBe [feiicTByrOT
pajvoMeTpuueckre CTaHLMM, BXOJsLMe B MeXAYHapOOHYIO CeTb
AERONET [1]. Ha ocHOBe AaHHBIX U3MePeHH COTHEUYHBIMU JOTOMeTpaMu
CIMEL omnpegensietcst oblijee copep)kaHue aspo3onisi B atMmocgepe. Ha
OCHOBe  XWMHKO-TPAHCIIOPTHON  MOJen GEOS-Chem [2, 3]
pacCUMThIBAaeTCs KayeCTBEHHBI COCTaB M IPOCTPaHCTBEHHO-BPEMEHHOe
pacripefiesienue armocdepHoro aspo3ons. B mpeapiaymmx paborax [4, 5]
Hamu Oblla TIPOBeJEHa OLIEHKA COJep)KaHWs Pa3/IMUHBIX TUIOB a3po3osield
Haj Tepputopreil Bemapycu u Ykpaunbl 3a 2011-2013 rr. B Hacrosieit
paboTe  TpOBEeJEHO  COMOCTaB/eHHWe  PacCUMTaHHBIX  OOBEMHBIX
KOHIIeHTpAIUi TOHKOH (pakiiyu, rpyooit Gpakijuu U CyMMapHOTO a3po30Jist
¢ nu3mepenussmu Ha craHuusax AERONET B MuHcke u Kuese 3a 2014-2015
rT. Ha ocHOBe MOfe/nbHBIX pacuéToB IOCTPOEHBI KapThl pacrpefieneHust
OCHOBHBIX THIIOB a3p030/1s1 BO BCcel Tosmile atMoc(epbl ¥ B NPHU3eMHOM
cnoe Haj, Tepputopueli benapycy u Ykpaunsl 3a 2014-2015 rr. TIpoBeseHa
OlLleHKa COZlep’KaHusl pas3/MUHbIX TUIIOB aspo30Jieil HaJj TeppUTopuen
Benapycu u Ykpaunsl B 2014-2015 rr.

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.
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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.

4. Pacripesienenue arMocgepHOro aspo3osisi B benmopyccko-YkpauHckoM
perviore / H.C. Metenbckasi [u ap.] // ActpoHomist Ta ¢i3vka KocMocCy B
KuiBcekomy  yHiBepcureri: 36ipka Te3 jomoBizeii  MikHapopHOT
koHepenwii, Kuis, 27-30 tpaBHs 2014 poky / Kuis, 2014. — C. 101.

5. OneHka coziep)KaHHUsI a3po3o/si B aroMmctepe Haj TeppyuTOpUen
Benapycu u YKpauHbl MO [aHHBIM M3MepeHUH W MOJeNUpoBaHus /
H.C. Metenbckas [u ap.] // ActpoHoMmis Ta ¢isuka kocMocy B KuiBcbkomy
yHiBepcuTeTi: 36ipKa Te3 JonoBizelt MixHapoHoi KoHdepeHiiii, Kui, 25—
29 tpasns 2015 poky / Kuis, 2015. — C. 87-89.

New results on zonal ozone asymmetry in Antarctica

G.P. Milinevsky', A.V. Grytsai', A.R. Klekociuk®?, O.M. Evtushevsky"
'Taras Shevchenko National University of Kyiv, 64/13 Volodymyrska
Str., 01601 Kyiv, Ukraine
?Australian Antarctic Division, Kingston, Tasmania 7050, Australia
*Antarctic Climate and Ecosystems Cooperative Research Centre,
Hobart, Tasmania 7000, Australia
genmilinevsky@gmail.com

Ozone depletion was observed within the southern polar vortex during
spring in the 1980s and later. Atmosphere models predict a recovery of the
Antarctic ozone during the 21* century. The Antarctic ozone hole is formed
inside polar stratospheric vortex, which is under influence of large-scale
planetary waves. Quasi-stationary pattern of the ozone hole is
predominantly created by planetary wave with zonal number 1 which has a
minimum in the Atlantic longitudinal sector and a maximum in the
Australian one. In this report characteristics of the quasi-stationary
structures in the Antarctic ozone spring distribution are analysed with use of
the 1979-2014 satellite data. It was determined the cessation of the earlier
described quasi-stationary ozone minimum's eastward movement took place
in the early or mid-2000s. A similar tendency is noted in the dynamics of
Fourier harmonics of zonal wave number 1. In contrast the position of the
quasi-stationary wave maximum in ozone distribution did not shifted
significantly. The changes in the movement direction of the quasi-stationary
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ozone minimum may be a part of processes connected with the modelled
ozone recovery process over the Antarctica. The possible reason of the
quasi-stationary minimum ozone shift is discussed.
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MoJIsl Ha peakiyii 0iooriuHux MosteKyJ1
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HaxkornueHo 6arato (akTiB NMpsAMUX BIUIMBIB MarHiTHOrO MO/ 3eMJIi
(MI13), ocobnuBo mif vac «marHiTHUX Oyp» Ha peakiii GionoriuyHKx
o0'ektiB. By/no BupillleHO AOCHiAWTH, sKi 3HaUeHHsS HampyxeHocTi MII3
MaroTb OCOO/IMBHE BIUIMB Ha peakwii Aeskux GiosmoriyHux mosnekyn. Byma
po3pobsieHa Tmporpama pO3paxyHKiB HampyxeHocti MII3 Ha pi3HMX
yacTorax. Byno mocraeneHo 3aBAaHHS BUSIBJIEHHSI Ta PO3PaxyHKY 3HaueHb
MI13 3 yactotamu <1 'L, Py IKKX BiZMiueHi HalOiIbILI peanbHi 3HAYEHHS
HArpy>XeHOCTi TeOMarHiTHOro ToJisi MpyU MarHiTHUX Oypsix. IIporpama
peanizoBaHa Ha MOBi miporpamyBaHHs R. [lna pobotu mporpamu
BUKOpHCTaHO 6a30By Bepcito iHTepripeTatopa R Ta [j0jaTKOBO BCTAaHOBJIEHO
naket “Seewave-1.7.6”, 1o Mae y 3anexkHocTsx naketn “fft” Ta “signal”,
gKi ZI03BOJISIFOTH TPALffOBaTH 3 AWCKPETHUMM CUTHa/laMM, B TOMY UMC/ iX
MofiemoBary, GinerpyBat Ta mnpoBogutd Pyp'e meperBopeHHs. Bci
3a7e)XHOCTi Oy BiflbHO BcTaHOBeHi 3 perto3uTopiiB CRAN 3a joromMororo
koMaH/u install.package. 3HaueHHss MI13 Ha cepefiHiX IITUPOTAxX 3 YaCTOTOIO
muckperu3auii 1 T'p Oysu oTpyMadi i3 MarHiToMeTpu4Hoi obcepBaropii
(I'ypbanoBo, CnoBauumnna). s nojasnbiioi 06pobku faHux Oyna obpaHa
komrioHeHTa X. [lani mpo marHitHi Oypi 3a 2010-2014 pp. oTpuMaHi i3
taiiny World Data Center for Geomagnetism. Mu BubOupanu cymapHi
J000Bi 3HaueHHs1 HampykeHocti MII3 y nHi MarHiTHUX Gyp, 3 SIKUMH MH
TIOPiBHIOBa/IM PO3paxoBaHi 3HaueHHs. Bynu oOuwcrieHi BigxuseHHS Bif
CcepefHBOrO0 3HadyeHHs Ay KomvBaHb MII3 Ha Bcix yacTtorax, i AJss
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00YMC/IeHNX L{UX 3HaueHb 3aCTOCOBAHO (iIbTP HU3bKHX UACTOT 3 IaKeTy
ans vacror 0.1, 0.5, 0.01, 0.05, 0.001, 0.0001 T'u. Ilporpama no3BOsiE
po3paxoByBatu (iykryauii MII3 Ha BuOpanili yacToTi i B Oyab-siKomy
BuOpaHoMy mepiofi 106u Mpu He30ypeHWX CTaHaX reOMarHiTHOTO TOJs Ta
iz yac MarHiTHUX 6yp. [TepenOaueHa TakoX ajanTatlisi MPOrpamMu /10 TaKKUX
3aBJaHb. Byso mpoBezeHO BUOIPKY BCiX JHIB, B SIKMX TPOXOW/IA MarHiTHi
Oypi 3a 2012-2014 poku, chopMOBaHO MacWB CyMapHHX J0OOBUX 3HaueHb
Ap Ta TmpoBefieHO IX KOpenALiMHMN  aHami3 i3  BU3HaueHWMH
cepeHbO000BUMY 3HaueHHsIMU iHTeHCcUMBHOCTI IHMII3 Ha wacrori 0.0001
I'u B ui gxi. OTpuMaHuii KoedillieHT Kopessiil MiXK LUMH JaHUMM CK/1a/laB
R = 0.69. Kpim Toro, orpumani paHi Hanpy>keHocTi MII3 Ha vacrorax <1
Iy mig yac MarHiTHUX Oyp /O3BOJTUIM MiATBEPAUTH, IO 3i 3MEHIIEeHHSIM
yactoTu 30i/blIyeThest iHTeHcuBHiCTE MIT3 (3 0.03 T go 10 mkTn).
IIpoBegeHi nomnepeHi JOC/IPKeHHs BIVIMBIB HAJHU3bKOUACTOTHUX 3HAY€Hb
reOMarHiTHOTO TMOJs T, Yac Mar”HiTHUX Oyp Ha peakijifo MeTaxpomasii
BOJIIOTUHOBHUX TPaHY/T B KMITHHAX JPDKPKIB Ta Ha 3MiHM 6io/FOMiHeCIieHLii
Oakrepiii Photobacterium phosphoreum. TligTBepAXXeHo, 10 CTYIiHb TaKKUX
BIUIMBIB 3a/leXXUTh Bifi CWIM MarHiTHUX Oyp. BusiBieHO CyTTeEBi BIUTMBU
Ppi3Koro 30i/bIIeHHS] HAMPY>KEHOCTi TeoMarHiTHOro mosist Ha yactori 0.0001
I’y i yac MarHiTHUX Oyp Ha 30i/bIIEeHHS MPOSIBiB peakiiii MeTaxpomasii y
BOJIIOTUHOBUX TIpaHy/laxX JApDKPKIB Ta Ha CTaTUCTUYHO [JOCTOBIpHY
3BOPOTHY 3a/IeXKHICTb Mi’)K TeOMarHiTHOK aKTHMBHICTIO i ITUTOMOO
iHTEeHCHBHICTIO JIFOMiHecLeHITii 3 koedimienTom kopessrii R = — 0.41 (p <
0.01).

Papgianiiiauii pe)xum 3a cydacHuil nepiog B Ykpaini
JI.C. Pubuenko, C.B. CaBuyk

YKpaiHCbKUM TiipoMeTeopo/riuHuii iHcTuTy T, HallioHanbHa akagemist
HaykK Ykpainy, 37, npocnekT Hayku, 03028, KuiB, YkpaiHa
L-Rybchenko@yandex.ua, SvetlanaSVS@bigmir.net

IIpoBeneHo aHami3 CKIa[OBUX pafialliiHOr pexxumy mpotsrom 1991-
2015 pp. BifjHOCHO K/IiMaThyHOi craHAapTHOI HopmMu 1961-1990 pp.
OTpumMaHo, 1110 BiI0Y/IMCsT iCTOTHI 3MiHH i3 CK/Ia[[OBUMU CYMapHOI COHSTUHOI
paziarfii Ta XapaKTepHUCTUKOIO pafialliiHOT0 peXUMy — TPHUBAJIICTIO
COHSTUHOTO CcsibiBa. 3a 1991-2015 pp. crocrepiranock 30i/bIIeHHsT PSMOi
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COHsIYHOI pafiauii i TpUBaZOCTI COHSIUHOrO CsifiBa y Terui mepiof Ta
He3HauHe 3MeHIIeHHs1 y XosiopgHuil. Haiibinei ictoTHO ue BigOynocs Ha
MiBHOYI, MiBHIYHOMY 3axofi i Ha cxogi. BigmiueHO 3pocTaHHSI CymMapHOL
paziauii nporsaroMm Terioro nepiofgy i 3a pik. Ha mouarky XXI cropivyus
BijMiuasioch 306i/bIlIeHHsI KIIMaTUUHHUX PeCcypciB COHSYHOI pajiariii. 3a
2001-2015 pp. migBUIIMIACh piuHa CyMa IHpsMOI i CymMapHOI COHSTYHOI
paAiauii BIiAHOCHO K/iMaro/oriyHol craHgapTHol Hopmu 1961-1990 pp. ta
KiHug XX cropiyust (1991-2000 pp.). ¥ ueli nepiof BifMiueHO 3pOCTaHH:
TPUBAJIOCTi COHSIYHOTO CsAliBa. A/b0el0 TiJCTU/IBLHOI TOBEPXHi y CiuHi i
JIFOTOMY Bi/i3Hauasnock 306iblIeHHSIM Ha TiBHOUI, TIIBHIYHOMY 3ax0/i, CX0Ai i
Ha miBAHI. Y Tenmii mepioj poKy Ha Oibliili yacTUHI TepuTopii ansbeno
NiABUIIWIOCE 1 TiMBKM B YKpalHCbKMX Kaprarax Ta Ha 3akapmarTi —
3MeHIIWI0Ch. Papiariiinuii Gananc 3a 1991-2015 pp. mogo Hopmu 1961—
1990 pp. xapakrepu3yBaBCs HEOJHO3HAYHUMM 3MiHaMM 1 KOJMBAHHSIMU
MIPOTArOM POKY IO BCid Tepurtopil. 3a MpoBefeHUMU poO3paxyHKaMH 3a
nepion 1961-1990 pp. k/IiMaThuHI pecypcy COHSYHOI pajialii J03BOISAIN
3arpoBaJykeHHs reyioeHepreTku Ha mniBgHi Creny, y Kpumy 1 Ha
3akapnarrti. BHacsijok 36isblIeHHsT TIPSIMOI COHSIYHOI pafiauii y mortori
CyMapHOi Ta TPWBAJOCTi COHSYHOTO CsifiBa Ha modatky XXI cropivus
Bizibyocst 3pOCTaHHs MOTeHLliany KOHKYPEHTOCIIPOMOKHOCTI
3anpoBa/PKeHHs Te/lioeHepreTHKA Ha 3HayHid 4acTWHi TepuTOpil KpaiHW.
BukopucraHHsi cOHAYHOI pagiauii y rejioeHepreTvui MiATBepAKYHOThCS
BUCOKMM MoTeHLiasioMm Ha Teputopii Creny, Kpumy Ta Ha cxogi Jlicocremy.
OOMeXXeHHST O[O0 BIIPOBAJKEHHsI CTOCYHOThCS 3axigHoro Jlicocremy i
ripcekux paiioHiB YkpaiHcbkux Kapnar. MoHITOpUHT coHstuHOI pajiauii Ha
110YaTKy XXI cTopivus 3acBifuye 3pOCTaHHs IOTeHLliany
rejlioeHEPreTUUHUX pecypciB B YKpaiHi. Baromum aprymeHToM [Jjis
3amnpoBa/HKeHHsT COHSIUHOI pafiauii [yis BUPOOIEeHHSs eleKTPOeHepril € Te,
L0 TeiOCUCTEMH He MalThb HeraTMBHOIO BIUIMBY Ha HaBKOJIUILHE
TIPUPOAHE CepefiOBHUILIe.
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The new algorithm for the modeling the electromagnetic channel of
seismoionospheric coupling (SIC) is considered. Firstly, an approximation
of an infinite conductivity in the ionosphere, that accepted mostly, now in
the electrostatic approximation, is replaced by more accurate condition
formulated in the magnetically conjugated point (in the model of “Two
Earths”). Secondly, the electrostatic model as such becomes incorrect on the
ionospheric altitudes, not even mention that a real field sources always, in
proper time scale, are sources of alternative electric field. Thirdly, magnetic
field is absent at all in the purely electrostatic approximation. We have
successively applied electrostatic — quasi-static — electromagnetic/MHD
approximations and equivalent external sources (EQUEMES) method to
develop the quasi-static / electromagnetic algorithms of SIC. In that report,
we present these new algorithms in detail. Then, the algorithms are
developed for the models of AGW influence on the ionosphere, seismogenic
perturbations of the characteristics of VLF propagating in the waveguide
“Earth—Ionosphere”, excitation of the electromagnetic waves (EMW) of the
ULF range by the lithospheric current and their penetration through the
active  system  “Lithosphere—Atmosphere—Ionosphere—Magnetosphere
(LAIM/MIAL)”. The algorithm includes connection between
electromagnetic and atmospheric gravity wave (AGW) by means of
electric-photochemistry coupling, aerosols and hydration is proposed, to our
best knowledge, first. Finally, the complex algorithm for a modeling
electric—photochemistry—AGW channel of seismoionospheric coupling is
proposed. The results of seismogenic modifications of TEC and the
characteristics of VLF waves in the waveguide “Earth—Ionosphere”, and
AGW influence on the ionosphere are included. The proposed complex
algorithm can be used for systems of monitoring of the extreme events in
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the system LAIM/MIAL including the processes of (preparing) natural
hazards, such as earthquakes, tsunamis, extreme events of Space Weather
etc.
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O6pa3oBaHue OT[e/MbHbIX O0/MaKoB, a TakKKe HUX CHUCTEM — OueHb
CTIOKHBIN TIpOLlecC, MPOTEeKaroIuii Tof, BO3JeiiCTBHEM MHOTHX (DaKTOpOB
[2, 5-6]. ®opMupoBaHue 0OMAUHBIX CHUCTEM AHTApKTHBI CBSI3aHO Kak C
LIMPKY/IALMOHHBIMU, TaK U C MECTHbIMU ocobenHocTsmu. Habmromarorcs
BBICOKME 3HaueHHsl OTHOCHTEIbHOW BJIXHOCTH BO37lyXa B TeueHHE BCEro
rofla U 4YacTas TOBTOPSIEMOCTh MOIIHBIX WHBepcui [1, 2, 5]. TTocKombKy
ob/aka W BBIMAJAIOI[MEe W3 HUX OCAJKA WIPAIOT BAXKHEHILYIO DPOJb B
MOCTPOEHUM Pa3/MYHbIX PerduoHalbHBIX THUIOB TMOroAbl, H3yuyeHue UuX
SIBJIIETCS  KpaliHe aKTya/JbHOW  3ajaueli, 0COOEHHO B  YCJIOBUSIX
COBPEMEHHOT0 M3MeHeHus1 KiuMara [2, 6]. HabmomeHus 3a KOMUeCTBOM,
dopMoii ¥ BBLICOTOM HW)KHeW TIpaHMI[bl 00/1aYHOCTH Ha YKPaUHCKOR
anTapkTrueckoit cranuuu (YAC) «AxkazeMuk BepHajCKuii» TPOBOASTCS B
BU3ya/IbHOM peXuMe [3, 4], uTo MO)KeT BHOCHUTh HEKOTOPYIO MOTPEeIIHOCTh
B WX pe3ynbTarthl. MHoroobpasue u cBoeoOpasue ¢opM 001a4HOCTH
UCC/IelyeMOro pakioHa (B 4aCcTHOCTH, uedyeBHUIleoOpasHbie obaka (Ac lent.
wm Sc len wu Haubomee pacrpocTpaHeHHasi — pa3sHOBUJHOCTb
oporpaduueckux 06s1akoB — cTpatocdepHbie 06iaka) CBUETENbCTBYET 00
aKTUBHOCTM UM MACIITaOHOCTH TMPOUCXOASAIIMX TYT TIPOLIECCOB, a TaKXKe
B/IMSHUMA MECTHBIX (DaKTOpOB Ha 0b6/akoobOpasoBaHue. B pabote mpoBeseH
aHa/M3 TIOBTOPSIEMOCTH Tpajiaiuii obireli obnaunoct 0—2 u 6—8 OKTaHTOB
3a OCHOBHbBIE CHHOITUYECKHe CPOKH 3a Tepuof Habmogenuii 1981-2015 rr.,
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a TaK>Ke YMCIIo JHel C TeMH )Ke rpajalusMu 0b1auHoCTH 3a nepuog 1971—
2015 rr. Kpome Toro, aHanv3upoBanach MOBTOPSIEMOCTb ¥ CUHOIITHYeCKue
ycioBusi  0Dpa3oBaHUSI  OT/[E/bHBIX  BUZIOB  0OMauHOCTH.  AHanu3
TIOlyUeHHBIX pe3y/IbTaToB TI0Kasaj, uYTO B CE30HHOM Xofie Haubosee
aKTHMBHBIM B pa3pe3e M3yuyaemMoro BOMpOca SIB/ASIeTCS TMepuof C Masi To
ceHTA0pb. B 3T0 Bpemsi Hab/mogaeTcss HauOoIbLIas U3MEHYUBOCTD SICHBIX U
MacMYpHBIX [Hell. BbIsiBieHHble TeHAEHLMH K yMeHbLIeHWI0 KOJUYecTBa
SICHBIX W YBEeJMUEHUIO TaCMYPHBIX JHel CBU/eTeNbCTBYIOT, B TEPBYIO
ouepesilb, O TIepecTpoiiKe IIPOLIECCOB, TMPOMCXOAAIIUX B armocdepe
AHTapKTUABI.
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Maremaruk, npogecop KIII IIL.T. I'opaesnaj3e - y BUTOKIB
CTBOPEHHsA JJBOX aCTPOHOMIUHHMX 00cepBaTopiii
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rip. ITepemoru 37, kopn. 6, 03056, Kuis, Ykpaina
lyudm.bash@ukr.net

KuiBcekomy mnosnitexHiuHoMmy iHctutyTy (KIII) momactuio amke Ha
yosi Moro mMareMaTW4HuX KadeAp y BCi uacu icHyBaHHsS Oynu JiroAu siKi
noyiieto BOoniBanmu 3a  o0paHy cCrpaBy, TifiHi TOCTiJJOBHUKM CBOiX
Ta/laHOBUTHX TOTIePeHHKIB, 30epiraui TpaguLiid. BoHH - sicKpaBi mefaroru
Ta HayKOBLIi, SIKi OBOJIOZI/IM HOBITHIMHM [OCSTHEHHSMU B Maremaruii, Ta Ii
3actocyBaHHi. Tak cTanock i y omaneHoMy BiiiHOO 1944 poui komu 10
konmektuBy Marematukie KIII Oy mnpuitHatuii Illanea TeoprifioBuu
Toppenaz3e - ByeHWil, Tpy3WH 3a HalliOHa/IBHICTIO, JIFOAWHA BifgJaHa
ineamam, 3miOHMII opraHizaTop, daxiBellb B Taay3i acTpodi3zuKu.
[MpiopuTeTHUMU HAMpsSIMKAMH WOTO [JOC/i/PKeHb Oy/l1d MareMaThKa Ta
aCTpPOHOMisl.

BueHoMy BAanocsi moeAHaTH [Bi CK/Ia[Hi ramays3i 3HaHb B CBOEMY >KUTTI,
MIpY [JbOMY B3a€MHO 30araTHTH TeBHi HANpsSIMKH HayK{, BUKOPHCTOBYIOUH
TiepesioBi ilel MaTeMaTuHO1 (i3WKK 33711 aCTPOGi3NUHUX FOCTiHKEHB, Ta
CIpsIMyBaTH PO3BUTOK MPUK/IAAHOI MaTeMaTWKW Ha BHUPILEHHS 3aBJaHb
Ha3pimux B acTtpoHoMii. IIlanBa TeoprifioBuu crioBHa pO3KPUB CBiit
TOCIIOAAPCHKUI XMCT Ta HAayKOBUH TOTEHI[ia - OpraHi3yBaB po0oTy y JBOX
HOBOCTBODEHMX HAyKOBUX YCTaHOBax: AOACTyMaHCHKil acTpogi3uuHiii
obcepearopii (3acH. B 1932 p.) Ipy3ii Ta TonoBHIN acTpoHOMIiuHiM
ob6cepsaropii HAH Ykpainu (3acH. B 1944 p.). Kpim Toro, BiH mparjtoBas
CBOT0 Yacy BUEHUM CeKpeTapeM ACTPOHOMiUHOI 0OcepBarTopii, BUK/Ia/aB Ha
kadenpi acrponomii K/Y Ta crnpusB TOfanbIIOMy CTalioMy DPO3BHTKY
marematuku y KIII, npomoexuB y Buiii ifei penpecoBaHoro akaz. M.IL.
Kpasuyxka.

IIpoBeneHi focnipKeHHS [OBOJSATh, 10 3araJbHOICTOPUYHNI PO3BUTOK
HayKU BifIOyBa€TbCsi He 3a HALiOHAIBHUM TIOAIIOM 1i TaJaHOBUTHX
ocobucTocTeld, He 3a TepUTOpiabHUM TIOAI/IOM Jep)XaB Jie BOHH
TMIpaLfOBa/Id, a 3a BMiHHSAM KO)KHOI OKpPeMOlI OCOOGHMCTOCTi BUKOPHCTATH Ta
PO3KPHUTH CBili HAyKOBUI Ta OpraHi3alfiiiHuii MOTeHLian 3a/yisl TOJaIbIIOTo
TIPOrPECUBHOIO PO3BUTKY JIFOLCTBA.
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HayxoBwuii cniagok I1.T. Topaenanse B ramysi 30psiHOI acTpoHOMI, a 1je
noHay, 120 HayKoBMX pOOiT, Mae Be/MKe 3HaueHHsl [Jisl TOZAAJBbLIOTO
BUBUeHHs 6yfoBu I'anakruku. Moro my6miuni nexiii Ta HaykoBi cemiHapu
TepeKOHYBa/IM y MOXJ/IMBOCTI OTPMMaHHs HAyKOBUX PO3TaZloK TAEMHULIb
BCEeCBITY Ta MiIKOpEHHS KOCMOCY, Lije B cepejuHi XX CT. 3aBJAKU 3yCU/UIAM
i OCBiJy BUEHOrO /IBi TOTY>KHi aCTPOHOMIUHI HAyKOBi YCTaHOBH aKTHMBHO
BK/IFOUW/IUCh Yy HAyKOBUM TIOUIYK Y KODOTKWMN TepMiH. BoHu U HuHI
MOOBXKYIOTh  AociimkeHHsi  posrouari [lanBoro  TeopritioBuuem,
3barauyroun CyuacHy HayKy. BueHuii BOao BUKODHCTaB MaTeMarTHKy — SIK
TIOTY’)KHIM IHCTpyMeHT JOC/Ii/[)KeHHsI HOBUX raiys3eil 3HaHb, IIPH L[bOMY LIje
U CrioBHA PO3KPHUB CBiMl MeAaroriyHWii XWCT, a HalpsMKH, 3aro4yaTKoBaHi
Ta/JaHOBUTHUM aCTPOHOMOM-MaTeMaTHMKOM MPOAOBXKYOThCSA y XXI CTOMITTI.

HayuHoe MUpOBO033peHHe IOHOLIECTBA M HayYHO-TIONYy/IsIpHast
nepuojuKa B YKpauHe

T.B. Benbix

Penakiiyisi HayuHO-TIOMY/ISIPHOTO >KypHaJa Jis FOHOIIeCTBa
«Kpaina 3nanb», Kuie, Ykpaina, krainaz@mail.ru

[Tpo6sieMbl HAyUHOTO MUPOBO33pEHHsT I0HOIIECTBA U CBSI3aHHBIE C HUMU
npo0O/IeMBI 3aUHTEPECOBAHHOCTBIO HAayKaMKM W B YaCTHOCTH aCTPOHOMHeH
CYLL|eCTBYIOT, OHH BecbMa IJIyOOKMe U cephe3Hble, HO TOBOPUM MbI O HUX, K
COJKa/IeHUIO, PeZIKO.

Vi3BecTHO, UTO yB/IeueHWe HayKoW, WMHTepeCc K IIOJyuyeHHIO 3HaHUH,
BOCIATaHUe HAYYHOIO0 MUPOBO33PEeHHUs] HAUMHAIOTCS CO LIKO/IBI M1 OTPOMHOE
3Ha4YeHUe B 3TOM UMeHOT Hay4YHO-IIOMY/IsIpHAast [IepPUOAUKA.

[TpoBoguTCsl aHanM3 HAyYHO-TIOMY/ISIPHOM JMTepaTrypbl B YKpauHe
paHHUe U CerofHsl.

Eme B XVI Beke Muwienr MoHTeHb ckasan: «Camoe IVIaBHOE — 3TO
NPUBHBATh BKYC U /000Bb K HayKe; MHaue Mbl BOCIIUTAaeM IIPOCTO OCJIOB,
Harpy>keHHbIX KHIKHOW TIPEMYyZAPOCTBIO».
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Crnocrepe)xeHHsI [IOBHOI'0 COHSIYHOI0 3areMHeHHs 1936 poky 3a
Marepiasiamu ¢oH/[iB ACTpPOHOMIUHOr0 My3el0 Ta iHIINX JyKepest

JI.B. KazaHueBa

ActpoHomiuHa o6cepBaropisi KUiBChbKOro Hal[ioHa/IbHOTO YHIBEPCUTETY
imeni Tapaca IlleBueHKa, , Bys1. O6cepBatopHa, 3, 04053 Kuis, YkpaiHa,
KazL @ukr.net

[ToBHe coHstuHe 3aTeMHeHHs1 1936 poOKy LiikaBe THM, L0 Oy/I0 TepIIuM
3aTeMHEHHsSM, CMyra sIKOrO IIpPOXOAW/Ia Yepe3 KOMWLIHIO pafsgHCBKY
TEPUTOPiII0 3 MOMEHTy YTBOPeHHsl KpalHu. bysno mnpoBezneHo psf
Pi3HOI/IAHOBUX OpraHi3aliiHux poO6iT, 30KpemMa i 3a0XOUyBa/JbHUX [Jisl
iHozemMHux ekcrienuiii. KuiBcbka yHiBepcuteTchka obcepatopisi Oyna
aKTMBHO 3aJjisiHa B MpoLieci CriocTepe)xeHb i MOMy/nspu3aLii [bOro sBUILLA.
Ak 1 pge crmocrepirasiv KWIBCBKI HAyKOBL JOCTOBIPHO pO3MOBifal0Th
ny6umiKariii, My3eiiHi eKCIIOHaTH Ta apXiBHi JJOKyMeHTH.

BigHoBsieHHs1 npu3a0yTux iMeH cniBpobiTHUKIB KuiBCcbKOro
yHiBepcurery: B.I'omkeBuu Ta I.@adpuniyc

JI.B. Ka3zaHueBa

AcrtpoHomiuHa o6cepBatopist KHiBCbKOTO HalliOHAaILHOTO YHiBEPCUTETY
imeni Tapaca [IleBuenka, KuiB, Bys1. O6cepBaropHa, 3, 04053 Kuis,
Ykpaina, KazL@ukr.net

ActpoHoMmiuHuiT My3ei ipu KWIBCBKil yHiBepcUTeTCHKiM obcepBatopii
MIPOZIOBXKY€E TIOLIYKOBY HAyKoBY PpOOOTY 3 BifgHOB/eHHs imeH Ta
JIOCTi/PKEeHHST HayKOBOTO Ta >KUTTEBOTO LIISAXY KOMHWIIHIX CHiBPOOiTHHKIB
obcepearopil. BuBualouM MasOBiIOMy ZOJF0 aCcTPOHOMa-CIIOCTepiraua
obcepearopii y 1876-1894 Binbrensma ®abpuiiiyca, BUMaJKOBO 3HaMIeHO
iM’ss e OgHOrO TOroyacHoro crmiBpobiTHuka - B.I TomikeBuua 3
Ha/i3BU4aliHO L{iKaBUM Ta IUTiJHAM HAyKOBUM Ta TBOPYHUM J>KUTTSM.
BuBuenHss apxiBy XepCOHCBHKOIO Kpa€3HaBYOrO My3er, Ta IUliJjHa
CriBrpais 3 CHiBpOOITHMKAMH I[LOT0 MY3€l0 y MoliyKax iHhopMariii mpo
B.I.TomkeBnua, pgomomora ApxiBy IHctuTyTy apxeosorii  YkpaiHu
JI03BOJIU/IM TaKO)K 3PO3yMIiTH, UOMYy TpHBaIMM uyaC 3aMOBUYBa/JOCh MHOro
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iM’st Ta iM’s1 BUKIagauku KuiBcbkoro yHiBepcutety, nouku B.I.dabpuriiyca
Ipuny, sika BcTuIIa OaraTo 3poOWTH y crpaBi BUBUEHHS Ta 36eperkeHHS
ICTOPMYHHUX NaM’ITOK YKpaiHU.

I'pomapceke ToBapucTBO «Uenmiru» 3 AOCTI/PKEHHS Ta MOMIMPEeHHS
icTopii acTpoHoMii i KOCMOHABTHKH

LII. Kpsuko ', JI.B. Kasanuesa *

'Tonosna actpoHoMiuda o6cepsaropis HAH Ykpainu, By, AkajgeMika
3abosnoTHoro, 27, 03680 KuiB, Ykpaina, kip@mao.kiev.ua
?AcTpoHoMiuHa o6cepBaTopis KUiBCbKOro HalliOHaIbHOrO YHiBepCUTETY
imeni Tapaca IlleBueHka, Byn. O6cepBatopHa, 3, 04053 Kuie, YkpaiHa

KazL@ukr.net

2014 p. ininjiaTBHA rpylia KMIBCbKUX HayKOBLIiB 3aCHyBajia IPOMa/iCbKe
TOBapuCTBO «Yernirn». MeTa [isuIbHOCTi ToBapuCTBa — 00’ €HATU 3y CUIIIS
YKpalHCBKUX [OC/iJHUKIB, SIKi MpaLfOIOTh Yy rajays3i icTtopii acTpoHOMii Ta
KOCMOHABTUKH, a TakKOX CYMDKHHUX HAyKOBUX [UCLIWIUIIH; CTBOPUTU B
YkpaiHi YMOBHU /Il CUCTEMaTUYHOI HayKOBOI KOMYHIKallil 3 MUTaHb iCTOPii
acTpoHOMii Ta KOCMOHABTMKH; TIOIIMPIOBAaTH ¥  TIOMYy/SIpU3yBaTH
acTpokocMmiuHi 3HaHHS. [1]06 pUBepHYTH yBary /10 akTyaJbHUX TpoO/eM 3
icTopii acTpoHOMIT Ta KOCMOHABTHUKM He JMIlie HAyKOBL[iB, ajie ¥ CTy[eHTiB,
TpaLliBHUKIB OCBITH, )KYPHAJIICTIB 1 BCiX THUX, KOrO LIiKaBUTb iCTOPisi HAyKH,
YkpalHcbke TOBapucTBO «Yerirv» i€ Ha yMoOBaxX BiJKpPUTOCTi, TOOTO
BIJIBHOTO JOCTyNy BCiX OXOYMX Ha OpPraHi3oBaHi HUM 3axOA{, a TaKOX A0
iHdopMaLlifiHiX pecypciB, 5IKi BOHO MiJTPUMYE.

118


mailto:KazL@ukr.net

Po/1b NPOCBITHUILKUX TOBAPUCTB B OIIMPEHHI IPUPOAHUYHX
3HaHb cepej HAPOAY

M. B. Jlaiiko

KuiBcbkuit YHiBepcutet imeHi b. I'piHueHka, Bys1. BynbBapHo-
Kyapsiscobka, 18/2, 04053 Kuis,
Ykpaina, mixalic_lasco_@ukr.net

Kineup XIX — noyatok. XX cT. 6yB yacoM aKkTHBi3aLlii MPOCBiTHUL[EKOTO
pyxy Ha YkpaiHi. YCBifjoM/IOIOUM BCIO 3arpo3y, Ky Hecia B c00, K
pociiicbkka Tak i aBcTpilicbka TosiTHKa (3a00poHa YKpaiHCBKOI MOBH,
YKpaiHCBKOI IIKO/IM, IepelKO[pKaHHS B JOCTyli HapoAHUX Mac [0
3arajbHOOCBITHIX 3HaHb, L|€H3ypHI Tepec/iZyBaHHS HayKOBO-MOMY/ISPHOI
JiiTepaTyp i T. iH.) YKpaiHCbKa iHTesireHLisi TOUYMHaouu 3 cepeguHu XIX
CT. B3s/Ia KypC Ha BH/IJaBHUUY Ta MPOCBITHULILKY [iSVIbHICTH pe3y/abTaToM
SKOI CTajI0 CTBOPEHHs INPOCBITHULILKUX TOBApUCTB /IS TIOLIUPEHHs Cepef,
HapoJy e/leMeHTapHUX 3HaHb 3 ICTOpii, NPUPOJO3HABCTBA, MEAULIMHU,
CiJIbCBKOTO rOCMOAAPCTRA i T. 1.

Came TOMy Ha Hally JAYMKY [JOLIJIbHO PpO3IISHYTH JiSUIbHICTb
KHUIBCBKOIO Ta JIbBIBCBKOrO TOBapucTBa «[IpocBiTa» Ta MOLIMpEHHS HUM
3HaHb TPUPOJHUYOTO XapaKTepy cepes HaceneHHs. ToBapucTBa Ta Horo
YlIeHW 3yMiIM BUZATU Ly Cepito JiTepaTypy NMPUPOAHHUYOIO XapakTepy
3AiACHUBLIM HeaOWSIKWK BK/IaJ B HApOAHY TPOCBITY Ta MiABHUILEHHS HOro
KYy/IbTYPHOTO PiBHSL.

KuiBcbKi aBHBOPYCBKi XpaM# Yy yaci i mpocropi

T. JIrota

My3eii ictopii M. Kuega, Byn. borgana XmensHuipkoro, 701001, Kuis,
YkpaiHa, lutagen@gmail.com

Y [ponoBifi po3rIsAaTUMYTbCsS NMTaHHA  iCTOpii  Ta cucreMu
OymiBHULITBA /IaBHBOPYChKMX XpamiB Ku€Ba: TPUHLUINM 3aK/IafeHHS
XpaMiB, 1X OCBsSiUeHHs, TIOB’s3aHHS JITYpril 3i CTPYKTypow ix OyziBesns,
icTopist 3akmagenns: Codilicbkoro cobopy Ta Horo ocobaMBOCTeH, aHaoTil
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Ta po30DKHOCTI B cuUCTeMax JHTYpriiHUX OMOpSKEHb, 3B’SI30K 3
aCTPOHOMIYHVMU 3HaHHSIMHU.
IToHoe comHeuHoe 3arMenue 1954 roga
E.M. Henaxosa
I'maBHasi actpoHomMuueckast ooceparopust HAH YkpauHbl,
yn. Akazemrika 3abosoTHoro, 27, 03680 Kues, YkpauHa,
e-katerin@ukr.net
B goknase pacckasbiBaeTcss 0 paboTe rmepBoi skcreauiuu [1aBHOM

acTpoHoMUUecKol obcepBatopuu Akajiemun Hayk YCCP 1o HaboaeHuto
COJIHEYHOTO 3aTMEeHVIsI.
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