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Dynamical dark energy at cosmological and astrophysical scales
(to 100 anniversary of A)

B. Novosyadly;j
Astronomical Observatory of Ivan Franko National University of Lviv,
Lviv, Ukraine
novos@gmail.com

A brief history of dark energy from Einstein cosmological constant A of
1917 to current models of 2017 will be presented. The properties and
observational manifestations of dynamical dark energy at cosmological and
astrophysical scales will be discussed. We will consider the dynamical dark
energy in the form of the quintessential and phantom scalar fields with
different values of equation of state parameters and effective sound speed.
The evolution of such fields and their impact on the dynamics of expansion
of the Universe as well as their behaviour in the static world of galaxies, in
the vicinities of stars and black holes and their possible fingerprints will be
analyzed.

Touni po3B’si3ku piBHsIHE MakcBesia y npocropi Keppa ta ix
aHaJi3

B.O.Ilenux, 0.B.Taiictpa
[HCTHTYT NpUKIATHUX TPOOIIEM MEXaHIKH | MaTeMaTHKH iM.
S.C.Ilincrpuraya HAH Ykpainu,
JIbBiB, YKpaina
pelykh@iapmm.lviv.ua

BukopucroByroun cmiHopHuid Meron |y ¢opmamiami  HbromeHa-
[lenpoy3a, MM BHOKPEMIIIOEMO KJlac ajreOpaiyHO CHeliaIbHUX MOJiB
MakcBemta 'y mnom Keppa Ta 3HaxomMMo TOYHI 3aralbHUM Ta 3
BIZIOKPEMJICHUMH 3MIHHHUMH pO3B’SI3KH CHCTEeMH pIiBHSHb MakcBea.
OTpuMyeMO BHCHOBKM II0/I0 NposiBiB BIUMBY 4opHOi aipum Keppa Ha
TIOLIMPEHHS TAKHUX MOJIB.


mailto:shtanov@bitp.univ.venus
mailto:pelykh@iapmm.lviv.ua
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Time-dependent particle injection and gamma-rays from
Supernova remnants

0. Petruk', S. Orlando”, M. Miceli*?
'Institute for Applied Problems in Mechanics and Mathematics NAS of
Ukraine , Lviv, Ukraine
INAF - Osservatorio Astronomico, Palermo, Italy
*Dipartimento di Fisica e Chimica, Universita degli Studi di Palermo,
Palermo, Italy

The acceleration times of the highest-energy particles which emit
gamma-rays in young and middle-age SNRs are comparable with SNR age.
If the number of particles starting acceleration was varying during early
times after the supernova explosion then this variation should be reflected in
the shape of the gamma-ray spectrum. We use the solution of the non-
stationary equation for particle acceleration in order to analyze this effect.
As a test case, we apply our method to describe gamma-rays from 1C443.
As a proxy of the IC443 parent supernova we consider SN1987A. First, we
infer the time dependence of injection efficiency from evolution of the radio
spectral index in SN1987A. Then, we use the inferred injection behavior to
fit the gamma-ray spectrum of 1C443. We show that the break in the proton
spectrum around 100 GeV needed to explain the gamma-ray emission is a
natural consequence of the early variation of the cosmic ray injection, and
that the very-high energy gamma-rays originate from particles which began
acceleration during the first months after the supernova explosion. We
conclude that the shape of the gamma-ray spectrum observed today in SNRs
critically depends on the time variation of the cosmic ray injection process
in the immediate post explosion phases. With the same model, we estimate
also the possibility in the future to detect gamma-rays from SN 1987A.
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IOBinteiini 1aTH BUeHHUX - rpaBiTanioHicTiB
AcTpoHOMiYHOT 06cepBaToOpii
KuiBcbKoro HanioHaIbHOTO YHiBepCHTETY
imeni Tapaca IlleBuenka

O. Anekcanapos, I. [30ToBa
ActpoHoMmiuHa ob6cepBaTopis KHiBChbKOro HalioHaabHOTO
yHiBepcuteTy iMeHi Tapaca [lleBuenka, Kuis, Ykpaina

alex@observ.univ.kiev.ua, izotova@observ.univ.kiev.ua

VY 2017 p. BunoBHIOEThCs 110 pokiB Bing AHA HApPOKEHHS IOKTOpa
(hi3UKO-MaTEeMaTHIHNAX HayK, mpocgecopa Omnekcanapa
®enoporuda boropoacekoro (1907 — 1984), une ®UTTSA BOPOTOBXK Maiike
40 pokiB Oymno moB’s3aHe 3 KuiBchbkuM yHiBepcuteToM. Maibke MBaAIsATH
POKIB BiH OYONIOBaB yHiBepcHTETChKy OOcepBaTOpiro; HOro HayKoOBa,
BHKJIAAIlbKa i OpraHi3alliifHa MisUTbHICTh 3HAYHOIO MIpOI0 BH3Hadama ii
HAYKOBE CIIPSIMyBaHHSL.

VY 2017 p. TakoX BUIIOBHIOETHCS 75 POKIB 3 THS HAPOJKEHHS JTOKTOpa
¢izuxo-mareMaTHIHUX HayK AHapist Bomogumuposuya Manmkoca (1942 —

1997), nigepa 3 mOCTiIKEHb B 007aCTi KOCMOJOTIi Ta PENATHBICTCHKOT
actpodizuku B AcTpoHOMiuHii oOcepBaropii. O.dD. boroponcokuii Ta A.B.
MaHKoc 3poOWIIM  BaroMuii BHECOK Yy CTAHOBJGHHS Ta PO3BUTOK
JOCITIJKEHB 3 3arallbHOi Teopil BIIHOCHOCTI, PEISATHBICTCHKOI acTpoQi3uKH
Ta ictopii acTpoHOMIi B YKpaiHi.

VY [oroBizi Ha OCHOBI CHOTAJiB KOJET Ta apXiBHUX MaTepialliB MOJaHO
BIJOMOCTI TpPO JKUTTEBHHA MUIIX, HAYKOBI IOIIYKH 1 3A00YTKH IHX
BU/IATHUX BUCHUX.

Variable Sun: What we know about it ?
N.G. Shchukina

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

The aim of our talk is to review briefly the studies of the variability of
the Sun. At first, we concentrate on the solar variation at large time scales
from billions to hundred years. Then we discuss the different
manifestations of the 11-year solar cycle and their impact on the
functioning of terrestrial and space technology systems, as well as on the
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Earth climate and vital activity. Finally, we talk over subjects and objects
of current solar ground-based and space-based observations.

Long-Term Monitoring of Quiet Sun at the Ernest Gurtovenko
Solar Telescope ATsU-5

S.N.Osipov, R.I.LKostik, N.G. Shchukina
Main Astronomical Observatory NAS of Ukraine, Kyiv, Ukraine
osipov(@mao.kiev.ua

The monitoring program of long-term variation of selected Fraunhofer
lines at the horizontal solar telescope ATsU-5 of the MAO NAS of Ukraine
is described. The aim of the program is to clarify the question how the
physical parameters of the quiet solar atmosphere change over the 11-year
cycle of the solar activity. The diagnostics of the solar cycle atmospheric
variation includes observations of more than 40 spectral lines of neutral and
ionized chemical elements at different positions on the solar disk. The
formation heights of these lines cover the large portion of the photosphere,
the temperature minimum and the lower chromosphere. The observations
are carried out in nine spectral bands with high spectral resolution
(~300000). The data reduction included careful correction for the scattered
light and instrumental profile of the spectrograph. In total, we ran nearly
300 days of observations.

The high precision metrological stability on long time scales of the
ATsU-5 telescope allows to measure the slightest temporal changes of the
solar spectral line parameters such as line depths, equivalent widths, full
widths at half maximum, and bisector curvatures. Thanks to this, we were
able to detect that during 2012—-2016 some of these line parameters
correlated with the variation of the global unsight magnetic field of the Sun.
This correlation can be explained by assuming that during the maximum of
the 11-year solar activity deep layers of the quiet photosphere become
slightly hotter.
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On the propagation of torsional waves in the lower solar
atmosphere

Yu.T. Tsap ', A.V. Stepanov %, Yu.G. Kopylova >
' Crimean Astrophysical Observatory, Nauchny, Crimea, Ukraine
? Pulkovo Observatory of RAS, Saint-Petersburg, Russia
yur crao@mail.ru

Torsional waves can play an important role in the lower solar
atmosphere. However, the origin and peculiarities of propagation of these
modes remain unclear. These problems are due to the strong
inhomogeneity of the photospheric and chromospheric plasma caused by
the fine structure of the magnetic field and the small pressure scale height.
Besides, the generation, propagation, and dissipation of the high frequency
torsion waves with periods P < 10 s strongly depend on the plasma
ionization ratio.

We have investigated peculiarities of linear torsional waves using the
thin and thick magnetic flux tube approximations based on the three-fluid
hydrodynamics approach under the lower solar atmosphere conditions. The
influence of collisions between neutrals and ions on the energy flux in
partially ionized plasma has been analyzed. It has been shown that
amplitudes of low frequency (P >> 10 s) torsional waves that are
generated in the solar photosphere do not depend on the ionization ratio.
They can be effectively excited in the photosphere of the Sun by
convective motions, providing the required energy for coronal heating and
solar wind acceleration. The special attention is given to the role of the
ambipolar diffusion (Cowling conductivity) in the solar chromosphere.
Numerical and analytical studies of the cutoff frequencies of torsional
waves with periods P > 10 s propagated along the non-isolated isothermal
magnetic flux tubes embedded in the solar atmosphere were performed. It
has been shown that the propagation along tube axis is cutoff free for
waves both thin and thick tubes and they can carry the mechanical and
magnetic energies independently on the oscillatory or exponential character
of the solutions of the Klein-Gordon equation. The dependence of the
energy flux of the low frequency torsional waves on the period P is
discussed.
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®@i3nyHi yMOBH B aKTHBHHX /3KeTax cnokiitHoi ¢poTochepn Conus

M.I Croginka', A.B. Cyxopyxos™”
'dcmponomiuna o6cepeamopis JIHY in. I. @panka, Jvsis,
Yxpaina, sun@astro.franko.lviv.ua
*[onoena acmponomiuna obcepeamopis HAHY, Kuis, Yipaina
3Institute for Solar Physics, Department of Astronomy, Stockholm
University, AlbaNova University Centre, Stockholm, Sweden,
andrii.sukhorukov(@astro.su.se

B 3amexxHOCTI BiJg XapaKTepHHX pa3MipiB Ta MOTYXHOCTI Kepena
C€HEPTOBUIJICHHS KOMITAKTHUM aKTUBHUM IeHTpaMm B ¢ortochepi CoHIs
BIINOBINAarOTh Taki yTBopeHHs: OomOm Emepmana (BE), xBa3i OomOu
Enepmana cnokiitHoro CoHis i akTwBHI keTd. Lli Tpu TUTM yTBOpEeHB
3aliMalOTh, SIK OM NPOMIDKHE ITIOJIOKEHHS MDK COHSYHHMH CHAJIaXaMH, 3
omHoro ©OOKy, 1 MAarHITHUMH KOHICHTpaWisAMH, 1€ IDKEperno
€HEeProBUUICHHs BiZCyTHE, 3 iHmoro. [lepmi nBa THNM YTBOpEHb He
CHOCTEpIraloThCsl B JIHISX HEHTpaJbHUX eJeMeHTiB. Toil sK MarHiTHi
KOHLEHTpalil, B SKHX pPEECTPYIOTh MEPEBAKHO HHUBXIJHI IOTOKH,
NPOSIBJISIFOTBCSIB IK B JIIATHOCTUYHUX CIEKTPAIbHUX oOylacTsax OoMO
Enepmana, Tak 1 B JIHISIX HEWTpaabHHX elieMeHTIB. HemasHi
CIIOCTEPEKEHHS B JIHISIX HEHTPAIBLHO 3aiTi3a BUSBUIM KETU 3 BUCXITHUMU
MIOTOKaMH PEYOBHHHM, IO BKA3ye Ha HASBHICTH JDKEPEN €HEprOBHIUICHHS.
Tum He MeHII, He 30BCiM 3po3yMino, oMy kBa3i BE He cmocrepirarotbes
(abo x ix Maibke He BHIIHO) B JiHISAX HEUTpPaTiB, TOI K CIIOCTEPEIKCHHS Ha
SST B miHiSIX HEWTPaIbHOTO 3alli3a BKAa3yHOTh Ha HAsBHICTH JDKETIB 3
IHTEHCUBHIMH BHCXiTHUMH IMOTOKaMH. KpiM Toro, BBaxaroTh, mo kBa3i BE
i Oinburicte BE He MaloTh BIUIMBY Ha XpoMOC(EpPHHUX MarHiTHUI Kynodi i
Oinpin Bucoki mapu arMmochepu CoHis. A 0TXe, IX BHECOK B HArpiB HaBiTh
xpomocdepu He cyTTeBHi. [IpoTe MuTaHHSA BKIaay akKTUBHUX (oTOCHEpHUX
JDKETIB 3 HE3aMKHEHOIO KOH(DIrypamiero MarHiTHOTO TI0JI1 B HATPIiB BEPXHIX
m1apiB aTMOQEepH € BIAKPUTHM.

B poGoti mpoBeaeHO MOCHiHKeHHS (i3MYHUX YMOB CaMe€ aKTHBHUX
JDKETIB 32 JaHUMU CIIOCTEPEKEHb CIIOKIHHOT 001acTi B ieHTpi Aucky CoHIs
B JIiHIT HEHTPaIBLHOTO 3aJ1i3a 3 BUCOKHM IPOCTOPOBHUM PO3ZIJICHHIM. AKe
caM (aKT CHOCTEpeXEHHs JDKeTa B JIHISX HEHTpasliB Ie He O3Hadae, 110
MOBa I/ie PO MarHiTHI KOHIEHTpPALii HaBiTh NPH 301JIbIICHHI SICKPABOCTI B
CHUHBOMY KPHJIl JIiHIi. AJDKe JUKEPEIo eHeproBHIIICHHS MOXKe repedyBaTi
Bulle obnacti yrBopeHHs JiHii. Kpim Toro, s nepesaMuKaHHS CHIIOBHX
JMiHIK MAar”HiTHOro moms HE OO0OB'I3KOBA HASBHICTH CIUIMBAIOYOTO
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MarHiTHOTO TIOTOKY. Y JOCHiJPKEHHI BIATBOpEHI BHCOTHI 3aJICKHOCTI
TePMOAWHAMIYHUX 1 KiHEMaTHYHHX TapaMmeTpiB QoTtochepHUX MmapiB
CoHIs s KOKHOTO TIKCeNla CIOCTepeKyBaHOi 00JacTi 3 IOJABIINM
BU3HAYEHHAM 101 TOPHU30HTATBHUX HIBHIKOCTE. OTtpumaHi
cTpaTudikalmii TeMIepaTyps, TYCTUHH, THCKY 1 OIBHAKOCTI pyXy IUIa3MHU
BHUKOPHUCTAHI JJI1 BHBUCHHS MPHUPOIM MiJABHUINCHHS SCKPAaBOCTI B JIiHIl,
JIOKAJi3aIlil kepelia CHeProBUIIICHHS, BUBUCHHS JMHAMIKU Ta CHEPTeTUKU
(doTochepHHX KETIB.

Cometary science before and after Rosetta: current status and
future directions

V.K. Rosenbush

Main Astronomical Observatory of the National Academy of Sciences
of Ukraine,
27 Akademika Zabolotnoho Str., 03143 Kyiv, Ukraine
rosevera@mao.kiev.ua

It is known that comets are primitive small bodies which are witness of
the Solar System formation. Comet 67P/Churyumov—Gerasimenko,
discovered by the Ukrainian astronomers K. Churyumov and S.
Gerasimenko, was a target of Rosetta mission orbiting around the comet for
about two years, from August 2014 to September 2016. Prime science
goals of this mission was to create a portrait of the comet, to investigate
composition and its evolution during the orbit, to study physical properties
of the nucleus and surface, to see how it interacts with the Sun, and to find
out where it came from and how this fits with the Solar System in general.

Data obtained by Rosetta has led to many discoveries regarding the
origin of the cometary material and its processing in the early Solar
System. A variety of physical, mineralogical, and chemical information
allow one to explain the presence of extensive layering on the comet, its
bilobed shape, the extremely slow growth of comet nuclei as evidenced by
recent radiometric dating, and finally to revisit the problem of comet
formation with greater confidence than previously.

Numerous organic compounds were detected by Rosetta and Philae in
situ on the surface, including the amino acid glycine and phosphorus, a key
component of DNA and cell membranes. Key discovery is that the value of
the deuterium-to-hydrogen isotopic ratio in the comet’s water has more
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resemblance to interstellar material than to the Earth’s oceans and thus
reopened the question of the role of comets in being the major supplier of
water to Earth. Combined with the first detection of molecular oxygen,
molecular nitrogen, and noble gases, this discovery testifies that the comet
was born in a very cold region of the protoplanetary nebula, far from the
Sun. One of the biggest discoveries was the detection of magnetic field-free
region around the comet, arising at the interface between the incoming
solar wind and the outflowing gas from a comet, which was much bigger
than expected.

These and very many other results have led to new insights concerning
the physical and chemical conditions under which the material formed and
was incorporated into the comet during its formation. In this presentation,
we will summarize some of the pre-Rosetta and Rosetta-mission findings
and discuss key investigations that should be made in the post-Rosetta era.

Hayxkoga pisnpnicts Kauma Yypromosa
B. B. Knemonok
ActpoHomiuHa o6cepBaTopis KUiBCbKOro HaiioHaJIbHOTO

yHiBepcuteTy iMeHi Tapaca IlleBuenka, Ykpaina.
klev@observ.univ.kiev.ua

Kmum [BanoBuu UypromoB 3akinuuB KuiBcekuii yHiBepcuteT y 1960 p.
3a (paxom ¢izuk-actporoM. [loyaTok HayKOBOI HisUTBHOCTI BiIOyBaBCs Ha
[onspHili reo-kocModiznuHil obcepBaropii y Oyxti Tikci. Y 1965-1968
pp. HaBYaBCsA B acmipaHTypi Ha kadempi actponomii KwuiBchkoro
yHiBepcurety imeHi T.1lleBuenka y npod. C.K.Bcexcpsrecpkoro. Y 1972 p.
3axucTuB aucepTarito “Jlocmimkennas komet Ikeis-Ceki (1967n), Xonna
(1968c), Taro-Caro-Kocaka (1969g) i HOBOi KOPOTKOTIEPiOAMIHOI KOMETH
Yypromona-I'epacumMeHKO (19691) Ha OCHOBI (dhoTorpadiuaux
croctepexxeHs». Y 1993 p. 3axuctuB y Mocksi B I[HCTHTYTI KOCMIUHHX
nociipkens PAH nucepranito “EBostoniiiHi ¢i3uuHi npouecu B komerax”
Ha 3100yTTsl BUCHOTO CTYIEHS JIOKTOpa (i3UKO-MaTeMaTHYHUX HayYK.

IMonana Takox KopoTka icTopis BiakpuTTs kKomer 67P/Uypromosa-
repacuMeHko (1969 p.) Ta C/1986 N1 (Uypromosa-CononoBHikoBa) (1986
p.). 3a BigkputrTs KoMeT UypioMoB OyB HaropoKeHUH JBOMa MeNAISIMU
"3a BIIKPUTTS HOBUX ACTPOHOMIYHUX OO0'€KTiB", 30JI0TOIO Ta JBOMa
cpibanMu Menansmu nasinbitony "Kocmoc" B/IHIT y MockBi,
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Omnmcana ygacts Yypromosa K.I. B MiXkKHapoZHUX HayKOBHX MPOTpaMax
mo crocrepexeHHro kometd lammes y 1983-1987 pp. "IHW" na
"COIIPOI™, mo croctepexeHHsx cymyTHHKIB Mapca @oboca ta [leitmoca
y 1988 p. "®oboc", Mo CIOCTepeKEHHIO acTepOiNiB, MO 30MMKYIOTECS 13
3emiero y 1991 p. "Toytaric", mp cioctepeskernaro Mapca y 1992 ta-1994
pp- "Mapc-92" Ta "Mapc-94", no cnocrepexxenHto komeru lllymeiikepis -
Jlepi 9 , mo 3itkHynacs 3 lOmitepom y 1994 p., mo crocTepekeHHIO
KOMETH  aHOManbHOi  sickpaBocti  Xeina-bormmma y  1995-1997
pp.(cnioctepexkna crauniiss KHY B Jlichukax, CAO PAH na Kagkasi), mo
cnocrepexenHio komeru Jlineap C/1999 84 (CAO PAH na Kaskasi), sika
MIOBHICTIO 3pyHHYBajacs B KOcMOCi min 9ac crmocrepexens y 2000 p., mo
cnocrepeskenHto komerH Jlineap C/2000 WM (y Mexkcwumi Ta Yimi), Ixeits-
XKanra C/2002 CI (y Mekcwi), kKopoTkorepioguaHoi kometu 19P/Bopeni
(CAO PAH) Ta iH.

BigmiueHa yd4acTb y YHCICHHHX CKCIEAWIAX IO CIIOCTEPEKCHHIO
COHSYHUX 3aTEMHEHb, KOMET Ta IO BHBYCHHIO KpaTepiB Ha MOBEPXHI
3emuti. [Toka3aHa TakoX y4acTh y HaBYaJIbHOMY IIPOLIECi, 30KpeMa YUTaHHS
JIEKILIH JUIS CTYJICHTIB Ta KEPIBHULITBO TUCEPTAlliiHUMK poOOTaMu.

H3y4yenne npo0aemMbl «ACTepOUAHAS] ONIACHOCTHY
10.H. Kpyrasiit
WHctutyT actpoHOMHN, XapbKOBCKOTO HAIMOHAIBHOTO

yHuBepcurera uMm. B.H. Kapasuna, XapekoB, Ykpanna
krugly@astron.kharkov.ua

CoBpeMEHHBIE TEMITBI OTKPBITHS AaCTEPOMIOB, CONIDKAIOMUXCA C
3emueri (AC3), TO3BOJSIOT OXapaKTEPU30BATh MOMYJLIIUI0 JTHX TENl B
[IEJIOM M TOBOPUTH O BEPOATHOCTH WX MajeHW Ha 3emuto. M3ydeHwue
¢usnueckux cBoiictB AC3 mo HaOmoaeHUsIM ¢ 3eMITd JaeT BO3MOXHOCTh
OIIGHUTHh MacmTadBl Takoil karacTpodbl. B mociemHee BpeMs aKTHBHO
N3y4aroTCsl METO/bl MPEAOTBPALIEHHs aCTEPOUIHON ONMACHOCTH, JUIS YEro
pa3pabaThIBAIOTCS M PEANN3yIOTCSl KOCMUYECKUE NPOEKTHI, HalpaBJIeHHbIE
Ha N3y4eHHe CTPOEHHS U COCTaBa acTEPOUIOB in Situ.
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PexoMenaanii moa0 BcTaHOBJIEHHS 30H AKOCTi aTMOchepHOro
NOBIiTPsI HA TepUTOPii YKpaiHu 3rilHO 3 HOPMATHBHUMH JOKYMEHTaMH
€C

M. I1. bamrransik, . B. [IBopenska, JI. M. Hanroudiit, M. B. CaBenens
VYKpaiHCBKHH I'iipoMeTeoposIoTiuHuit iHCTUTYT JlepkaBHOT Ciry0Ou
Ha/I3BUYANHUX cHUTyalliil Ykpainu Ta HarioHanpHOT akanemil Hayk YkpaiHu,
Kuis, Ykpaina
anjes@i.ua

IIpencraBieni pe3ynbTaTd MOCHIKEHb € TPONOBKEHHAM IIPOBENEHOT
pasime poOOTH IMIONO BUAUICHHS 30H Ta ariOMepamii AJs OIHKH SKOCTI
aTMOC(EepHOTO TOBITPS Ha TepUTOpii VYKpaiHM 3TiIHO 3 BHMOTaMH
HopMaTtuBHHX JokyMeHTiB €C. He ocTaHHe Micme B mepenikKy TaKHx
JIOKyMEHTIB 3aiiMaloTh «moBiTpsHi» mupektusu €C. Ix kinpka, mpote
OCHOBHMMH [UISl 3aCTOCYBaHHS B c(epi OXOpoHH sKOCTi armocdepHoro
MOBITPSI B MEXaX KOMIIETEHIIi TiIpOMETEOpOIOTIYHUX OpraHi3auiil € JBi:
Hupektua 2004/107/€C €spomneiicbkkoro mapiamenty Ta Pamu Big 15
rpyaast 2004 poky 1100 MHII'SIKY, KaJMilo, PTYTi, HIKeI0 Ta
MOJIIUKIIIYHUX apOMAaTHYHHUX BYIJICBOJHIB y HABKOJIMIIHBOMY IOBITPi Ta
Hupextua 2008/50/€C E€sponeiicbkoro Ilapmamenty ta Pagu Big 21
tpaBHs 2008 poky mpo sIKiCTh arMoc(epHOro MOBITPsi Ta OLIbII 4YUCTe
TOBITPs. U €BpomH. 3TiAHO i3 3a3HAYEHUMH AUPEKTHBAMHU HAa TEPHUTOPIl
Vkpaian Oyno Bu3HadeHO 49 aromepariii 3a KUIBKICTIO Ta TYCTOTOIO
HacelleHHs Ta 62 30HH SKOCTi atMocdepHoro moBiTps. Ha mepeximHuit
mepion, Oyno TpUHHATO pilmieHHS Mpo 00’€JHAHHS 30H 3 OIHAKOBHMH
XapaKTepUCTHKAMH, 110 3HAXOIATHCS B CyMIKHHX O0JIacTIX, a TaKOX, IIPO
BIZIMOBY BiJI BU3HAYEHHs arjioMepalliii 3a rycTotol HaceneHHs. Tak Oyno
oTpumaHo 25 armomepariii Ta 29 30H, sKi He TpUB’sA3aHI A0 00OIAacHOTO
MOJITy Ta HE BPaxXOBYIOTh I'yCTOTY HACEJCHHS B MicTax (IuB. puc.). Takwmit
MiIXi 3MEHIIYE HAaBAHTKEHHS MPH TEPEOCHAIICHHI Mepexi, mpoTe aae
3MOTY OIIiIHIOBATH IKiCTh aTMOC(EPHOT0 MOBITPS B MEKaxX 00IacTeH.
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Buaactrusocri aepo3osio B atrmocdepi Hag Kuesom 3a aigapuumu
Ta GOTOMETPHYHUMH CHOCTEPesKeHHAMHU

B. Bosuamok!, T MiHiHeBCBKHﬁl’Z, B. I[aHPIJIeBCLKI/Iﬁl, . Fony63,
M. CocoHKiH?,
10. FOxumuyk', T. Toasin’
'KuiBchknit HarlionabHui yHiBepeuTet iMeni Tapaca Illesuenka, Kuis,
VYkpaiHa
*TonoBHa acTpoHOMiuHa oGcepparopis HamionansHoi akanemii Hayk
VYkpainu, Kuis, Ykpaina
3JlaGoparopis ontuku armocdepu Yaisepcurery Jims1, Jlis,

OpaHris

HaBeneno pesynbrard  aHajisy ONTHYHHX Ta  MIKpOQI3UUHHX
BJIACTHBOCTEH aepO30JIbHMX YaCTHHOK Ta IXHBOTO PO3NOAiTy B arMocdepi
Han KueBom Ha mowarky BepecHs 2015 poky 3a AaHUMH JIiZapHHUX Ta
(hOTOMETPHUYHNX CIIOCTEPEKEHB Mepe Ta i Jac 3a0pynIHeHHS aTMochepu
YHACJIJIOK JIiCOBUX Ta TophoBux moxex. CrocTepekeHHs OyJau BHKOHaHI
3a momomororo yigapa CIMEL370 Ta consanoro ¢otomerpa cranmii Kuis
mepexi AERONET, posramoBannx Ha [gaxy Koprmycy lomoBHOT
acrporoMiuHoi obcepBaropii HAH VYkpaiam B Kuesi. s anamizy manmx
BUKOPUCTOBYBABCSl HEWIOAAaBHO po3podnenuiit amroputM GARRLIC:
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Generalized Aerosol Retrieval from Radiometer and LIDAR Combined
Data. BcranoBimeHo, mo Ha mo4atky mogii, 1-ro Ta 2-ro BepecHI B
arMocdepi Hanm KueBoMm cmocrepiraBcs THIIOBHHA cTaH arMmocdepu 3
HE3HAYHNM BMICTOM aepo30J0, a 3 Bedopa 2 BepecHA B KuiB 3 miBHIYHO-
MiBHIYHO-3aXiTHOTO HANPSAMKY HaJIMIUIa BeNWKAa KUIBKICTh TPOAYKTIB
TOpiHHS, 10 CIIPUYMHMIIO MiJIBUILIEHHS BMICTY aepo30JIi0 B JEKiUJIbKa pa3is.
IMpn upomy BHepmie B VYKpaiHi 3a JaHUMH JiJapHUX CIIOCTEPEKEHb
BIZITBOPEHO XapaKTEPUCTHUKH acpo30JII0 B 3aJICKHOCTI BiJ BUCOTH HaJ
moBepxHero. [IpoBeneHO TIOPIBHSHHSA 3  BIAMOBIAHUMH 3HAYCHHSMU,
orpumanumu  3a  anroputMoM AERONET Tta  cynmyTHHKOBHMU
CIOCTEPEXEHHSIMHU HAJ PET1I0HOM.

Pobory BuKOHaHO 3a dYacTKOBOi miaTpuMku rpaHty @©73/115-2016
Hepxasraoro ¢GoHAY GyHIAMEHTAIBHUX JOCHTIKCHb.
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Qualitative analysis of gravitational lens models

AN. Alexandrov
Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine
alex@observ.univ.kiev.ua

A method of detailed study of gravitational lens models is being
developed. It is based on the use of the qualitative theory of vector fields
and corresponding dynamical systems defined on source and image planes.
As the first use, we apply the method to investigate the Chang-Refsdal lens.
In particular we have considered the mapping of coordinate grids from one
plane to another, and the level lines of the lens mapping Jacobian on the
both planes.

AGN feedback in elliptical galaxies

Iu. V. Babyk'?
"Main Astronomical Observatory of NASU, Kyiv, Ukraine.
*University of Waterloo, Waterloo, Canada.
babikyura@gmail.com

It is well known that most of ellipticals host supermassive black holes
(SMBHSs) in their centers. These SMBHs play crucial role in formation and
evolution of the host galaxy. In addition, these SMBHs, usually called as
active galactic nuclei (AGN), drive powerful relativistic jets to large
distances which can effect on their surroundings. Such an AGN feedback
has been intensively studied using X-ray and Radio observations. Using
these multi-wavelength observations we are able to probe the cold and hot
gas phases, i.e., it is possible to understand cooling and heating processes
which occur in AGN feedback loop. Recent results have been obtained
mostly for galaxy clusters and their brightest central galaxies (BCGs).
However, recent ALMA and Chandra observations reveal that most if not
all ellipticals, as a member of early-type galaxies, show the same processes
described above. Here, I present the X-ray and Radio studies of small
sample of early-type galaxies to investigate the cold and hot phases of gas
in their cores. I also test obtained results with a couple of theoretical
predictions, namely “stimulated” and “precipitation” models.
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Radio polarization maps of supernova remnants in a non-uniform
medium

V. Beshleyl, O. Petruk!, R. Bandieraz, S. Orlando®
'Institute for Applied Problems of Mechanics and Mathematics, NAS of
Ukraine, Lviv, Ukraine
INAF - Osservatorio Astrofisico di Arcetri, Firenze, Italy
’NAF - Osservatorio Astronomico di Palermo “G.S. Vaiana”, Palermo,
Italy
beshley.vasyl@gmail.com

Supernova remnants are believed to be the best candidates for
acceleration of cosmic rays up to energy ~10" eV. They are observed in all
electromagnetic spectrum from radio to very-high energy gamma-rays. At
present, mostly the spectra or surface brightness distribution are used for
analysis of accelerated particles on shock waves of supernova remnants.
Other important observational data, namely, the radio polarization maps are
almost out of use. We use our theoretical model and numerical three-
dimensional magneto-hydrodynamic simulations in order to produce the
radio polarization maps of supernova remnants in ambient medium with
non-uniform distribution of density and magnetic field.

Detailed investigation of the X-ray properties of radio loud Syl
AGN 3C120

E. Fedorova', B. Hnatyk', V. Zhdanov', A. Vasylenko®
! Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine
“Main Astronomical Observatory, NAS of Ukraine, Kyiv, Ukraine
efedorova@ukr.net

3C120 is the non-blazar radio loud AGN with the Syl type nucleus. It
has a peculiar shape of the X-ray spectrum with atoo high value of
exponential cut-off as for radio-loud AGNs. The most probable explanation
of this peculiarity is a contamination of the spectrum by a non-thermal
comptonized emission of the jet. In order to prove this we need to separate
the thermal (i.e. coronal) and non-thermal (jet) contributions to the total X-
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ray spectrum of the object and to estimate the resulting cut-off for the
primary emission of the disk corona emission only. In our investigation we
use all the publicly available X-ray data of the INTEGRAL, XMM-Newton,
SWIFT and Suzaku databases. Variability of the Fe-K lines in XMM-
Newton, SWIFT/XRT and Suzaku/XIS spectra of this object enable us to
estimate the relative contributions of the thermal emission of the corona
above the accretion disk and the nonthermal synchrotron self-Comtpon jet
emission, respectively.

The cosmic ray intensity on the solar flare initial stage

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

During some solar cosmic ray events the intensity of interplanetary
magnetic field fluctuations is low and the relativistic particle scattering on
magnetic field irregularities is weak. The particle mean free path during
these solar cosmic ray flares is relatively large and comparable to the
distance to the particle source. The anisotropic solar cosmic ray events are
characterized by impulsive enhancement of particle intensity on their initial
stage and kinetic equation is needed for cosmic ray propagation description.
The propagation of solar cosmic rays in the interplanetary medium is
considered based on the Fokker-Planck equation in the small-angle
approximation. Using the kinetic equation solution the initial stage of solar
cosmic ray flare is investigated under instantaneous and prolonged particle
injection in the interplanetary media. The spatial and temporal distributions
of energetic particle density during the anisotropic phase of cosmic ray
enhancement are studied.


mailto:fedorov@mao.kiev.ua

ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

On the quantization of charged black holes

V.D. Gladush
Oles Honchar Dnipro National University, Department of theoretical
physics, Dnipro, Ukraine
vgladush@gmail.com

In order to construct a quantum model of black hole (BH), we introduce
a modified description of classical spherically symmetric space-time in
General Relativity. This space is divided on the R- and T-regions, in which
the Kodama vector is timelike or spacelike, respectively. In accordance
with the generalized Birkhoff theorem, one can choose such a coordinate
system so that the required metric functions in the T-region depend on time
and in the R-domain on the radial coordinate. For each of these regions,
Lagrangians of the gravitational field with a temporary or spatial
evolutionary variable are constructed, respectively. Those Lagrangians are
degenerate. For the T-region, a Hamiltonian is obtained, which leads to a
Hamiltonian constraint. The dynamic system has two observable quantities:
the charge function and the generalized mass function. It should be noted
that the Poisson bracket for a generalized mass function with the
Hamiltonian function vanishes in the weak sense. Next, we construct a
classical solution of the field equations in the configuration space
(minisuperspace) without imposing an additional condition on the non-
dynamic variable N.

In the framework of canonical quantum gravity, physical states are
found by solving the Hamiltonian constraint in the operator form (the
DeWitt equation) for W. We also require that ¥ be an eigenfunction of the
mass and charge operators. However, the mass operator commutes with the
Hamiltonian in the weak sense. This means that the eigenfunctions of the
mass operator should be found jointly with the solution of the DeWitt
equation. The compatibility conditions of the DeWitt equation and the
equation for eigenfunction of mass operator lead to a first-order partial
differential equation. Hence follows the ansatz, with the help of which the
solution of the DeWitt equation for the state ¥ _em with certain mass and
charge is constructed. As a result, using the regularity condition on the
horizon, it is shown that the mass spectrum and the charge spectrum for
BHs in this approach are continuous, in agreement with the work of other
authors. It is interesting that formal quantization in R-region with spatial
evolutionary coordinate leads to similar result.
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Signatures of the ultra-high energy cosmic ray acceleration by the
magnetar SGR 1900+14 in the HAWC gamma-ray observatory data.

R. Gnatyk
Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine
roman hnatyk@ukr.net

In previous works on searching of potential sources of ultra-high energy
cosmic rays (UHECRs) (Gnatyk, KPCB 2016) we have distinguished the
magnetar SGR 1900+14 as a source of the extremely high energy cosmic
ray (E>10% eV) triplet. Accelerated by explosion on the SGR 1900+14
UHECRSs can “highlight” close molecular cloud by the p-p collisions and
pion decay in the gamma-ray range. We argue that 2HWC data about
unrecognized gamma-ray source 2HWC J1907+084 correspond to the
gamma-ray emission from p-p collisions of cosmic rays in the nearby
molecular cloud. We calculate the TeV—PeV CR luminosity and generation
spectrum from possible explosion on the SGR 1900+14 taking into account
HAWC gamma-ray observatory data. We show that the extrapolated up to
EeV-ZeV range recovered TeV-PeV CR spectrum can provide the
observed E > 10% eV triplet of the UHECRsS.

Potential sources of ultra high energy cosmic rays

B.I. Hnatyk
Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine
hnatyk@observ.univ.kiev.ua

Astrophysical sources of the ultra high energy cosmic rays (UHECRs,
E>10"® eV) are still unknown. Chances of finding a source considerably
increase with increasing of UHECR energy due to decreasing of both
magnetic field deflection level and UHECR range (GZK horizon for E=10*
eV proton is of order of 50 Mpc). Recent results of the AUGER and
Telescope Array detectors on the energy spectrum and anisotropy of the
extremely high energy CR flux with E>10*" eV can be explained in the
frame of the transient UHECR sources at relatively close distances from the
Earth (< 100 Mpc), i.e., in the Local Universe or/and in our Galaxy. We
analyze the acceleration opportunities of new classes of cosmic Zevatrons:

30


mailto:roman_hnatyk@ukr.net
mailto:hnatyk@observ.univ.kiev.ua

ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

newborn millisecond pulsars, giant flares of magnetars and tidal disruptions
of stars by supermassive black holes in galactic nuclei. The expected time-
dependent spectra of UHECR from these potential transient sources in the
Local Universe are estimated.

Quantization of spherically symmetric gravitational field

M.G. Holovko, V.D. Gladush
Oles Honchar Dnipro National University, Department of theoretical
physics, Dnipro, Ukraine
dilmendar@gmail.com

We consider the problem of finding a wave function that describes the
spherically symmetric configuration of free gravitational field as a quantum
system. Proceeding from the standard classical Einstein-Hilbert action, the
Lagrangian of the gravitational field for a spherically symmetric space-time
is constructed. It should be noted that the Lagrangian under consideration is
degenerate. We introduce the R- and T- regions, in each of which we define
new generalized coordinates R, U, N. This makes it possible to considerably
simplify the resulting Lagrangian. From here, following the quantization
formalism of degenerate systems, developed by D.M. Gitman and
LV. Tyutin, we obtain the appropriate Hamilton function. The system
contains nonphysical degrees of freedom, which can be separated from
physical degrees by a suitable canonical transformation. In these new
canonical variables, the physical part of the Hamiltonian function is
identically zero. This leads to the fact that the desired wave function is
determined only by the eigenvalue equation for the mass operator. The
result obtained in the solution of this equation is similar to the result of the
geometrodynamical approach developed by Karel V. Kuchar.
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Star formation rate in the ultra flat galaxies

L.D. Karachentsev', V. E. Karachentsevaz, O. V. Melnyk3
'Special Astrophysical Observatory, Russian Academy of Sciences,
Nizhnii Arkhyz, Russia
*Main Astronomical Observatory of National Academy of Sciences of
Ukraine, Kiev, Ukraine
*University of Zagreb, Zagreb, Croatia

We examine the star formation properties of galaxies with very thin
disks selected from the Revised Flat Galaxy Catalog (RFGC). The sample
contains 333 ultra-flat galaxies (UFG) at high Galactic latitudes, |b| > 10
deg, with a blue major angular diameter of @ > 1.2 arcmin, blue and red
apparent axial ratios of (a/b)b > 10, (a/b)r > 8.5 and radial velocities within
10 000 km/s. As a control sample for them we use a population of 722 more
thick RFGC galaxies with (a/b)b > 7, situated in the same volume. The
UFG distribution over the sky indicates them as a population of quite
isolated galaxies. We found that the specific star formation rate, sSFR
(FUV), determined via the FUV GALEX flux, increases steadily from the
early type to late type disks for both the UFG and RFGC-UFG samples,
showing no significant mutual difference within each morphological type T
. The population of UFG disks has the average HI mass-to-stellar mass ratio
by (0.25 £ 0.03) dex higher than that of RFGC-UFG galaxies. Being
compared with arbitrary oriented disks of the same type, the ultra-flat edge-
on galaxies reveal that their total HI mass is hidden by self-absorption on
the average by approximately 0.20 dex. We demonstrate that using the
robust stellar mass estimate via (B —K)-color and galaxy type T for the thin
disks, together with a nowaday accounting for internal extinction, yields
their sSFR quantities definitely lying below the limit of —9.4 dex (yr '). The
collected observational data on UFG disks imply that their average star
formation rate in the past has been approximately three times the current
SFR. The UFG galaxies have also sufficient amount of gas to support their
observed SFR over the following nearby 9 Gyrs.
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Influence of relic gravitational waves on the CMB polarization

F.Y. Khlystun,' S.M. Ponomarenko®
'Kiev National University of Civil Engineering and Architecture, Kyiv,
Ukraine
*Igor Sikorsky Kyiv Polytechnic Institute, Kyiv, Ukraine
yaremovytch@gmail.com

From CMB B-mode polarization studies, which are directly related to
the relic gravitational waves, we can gain knowledge about the earliest
moments of our Universe. We propose a method of calculation an influence
of gravitational waves on CMB polarization with using polarization tensor,
which is a generalization of the classical concepts in case of radiation with
nonzero invariants.

A theoretical approach to describe the distribution of Galactic
cosmic rays
in the heliosphere

Yu.L. Kolesnyk, B.A. Shakhov
Main Astronomical Observatory NAS of Ukraine, Kyiv, Ukraine
kolesnyk@mao.kiev.ua

A new theoretical approach for describing of physical stationary
processes of Galactic cosmic rays (GCR) propagation is proposed. The
approach is based on an analytically iterative method with the help of which
it is possible to find solutions to the problem of GCR modulation with a
boundary spectrum. At first, the approach was applied to find the
distribution of GCR in the heliosphere where the diffusion coefficient and
the solar wind speed are constants with LIS spectrum in interstellar space.
The solution obtained by means of the approach was compared with an
analytical solution and with numerical solution. There was shown a good
matching of the obtained solutions with to each other. Finally, a classical
problem of modulation of GCR where the diffusion coefficient is given in
the form k=k, vp/(m.c), where v/c is the particle speed relative to the speed
of light, p is the momentum of the particle, for each region of the
heliosphere and the case when radial velocity of the solar wind is
decelerated beyond a termination shock of the heliosphere was considered.
This task has not purely analytical solution but may be solved by the
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approach. The distribution of GCR for each region of the heliosphere as for
low-energy as well as high energy particles was obtained by the proposed
approach.

Short soft gamma-ray burst spectral evolution

V.N. Kondratyev
Taras Shevchenko National University of Kyiv, Physics Department,
Kyiv, Ukraine

Soft gamma repeater (SGR) bursts are well explained as an activity of
compact ultra-magnetized astrophysical objects, i.e., magnetars. Many
various observational data for these sources strongly support the magnetar
concept implying, thereby, enormous stellar magnetization with field
strengths up to tens Tera-tesla (TT). Detailed analysis of respective light
curves can provide more constrains for theoretical models and burst creation
mechanisms. In this contribution we analyze spectral evolution of short
SGR burst emission as is predicted by various models. Particular attention is
paid for mechanisms given as magnetoemission of neutron star crusts and
magnetic field lines reconnection in magnetosphere, cf., e.g., Kondratyev,
Phys.Rev.Lett. 2002; J.Phys.CS(2010; PhANE 2013 and refs. therein.
Relationship with observational data is discussed.

The distribution of dark matter in the halo of nearby giant galaxies

Yu.N. Kudrya
Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine
yukudrya@ukr.net

The profiles of orbital mass growth depending on the tidal index and the
profiles of dark matter halos density were built based on kinematics of the
satellites of four nearby giant galaxy (M81, NGC 3368, Milky Way, M31).
Parts of dark matter in the peripheral regions of the halo are estimated.
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Direct measurements of laser light scattering and aberration from
the ARTEMIS geostationary satellite through thin clouds

V. Kuzkov', Z. Sodnik® and S. Kuzkov'
'Main Astronomical Observatory, National Academy of Sciences of
Ukraine, Kyiv, Ukraine
*European Space Research and Technology Centre, Noordwijk, the
Netherlands
kuzkov(@mao.kiev.ua

A precise ground based telescope system was developed for laser
communication experiments with the geostationary satellite ARTEMIS of
ESA. Precise tracking of the satellite was realized by using time resolved
coordinates of the satellite. During the experiments, the time propagation of
laser signal from the satellite and the point-ahead angle for the laser beam
was calculated. Some laser experiments through thin clouds were
performed. A splitting of some images of the laser beam from the satellite
along declination and right ascension coordinates of telescope could be
observed through thin clouds. The splitting along the declination coordinate
may be interpreted as Raman scattering on molecules of water and strong
refraction at small angles over horizon in the atmosphere. The splitting
along the right ascension coordinate is equivalent to the calculated point-
ahead angle for the satellite. We find out that a small part of laser beam was
observed ahead of the velocity vector in the point where the satellite would
be after the laser light from the satellite reaches the telescope. These results
are in accordance with the theory of relativity for aberration of light during
transition from immovable to movable coordinate systems. We directly
observed laser light aberration as result of moving of geostationary satellite
with velocity 3.07 km/s in direction of Earth rotation. By using the same
method we directly observed light aberration of two stars. We think that this
method opens way for determination directly the light aberration for
different objects in Galaxy.
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Three-dimensional MHD simulations of SNR evolution

T. Kuzyo, O. Petruk
Institute for Applied Problems of Mechanics and Mathematics NAS of
Ukraine, Lviv, Ukraine
kuzyo.taras@gmail.com

The entire evolution of supernova remnant (SNR) is commonly
subdivided into several stages. On each stage there are physical processes
that dominate while others are negligible. Such approach makes analytical
treatment simpler and can even allow one to have exact solutions to
equations governing SNR dynamics. The post-adiabatic stage is currently
the least studied because it was often not taken into consideration in
analytical models of SNR evolution.

In our previous one-dimensional models we have shown that the
presence of tangential component of the interstellar magnetic field has a
significant impact on the shock evolution after the end of adiabatic stage.
The radial 1D symmetry led to the instabilities in shock wave propagation
during the transition to the radiative stage. In addition, we considered only
two cases of the magnetic field orientation: tangential and radial. In order
to have the full picture of SNR evolution one has to consider a 3D
modeling.

In this work we have carried out detailed three-dimensional MHD
simulations of SNR evolution from early free expansion up to the radiative
stage. The model was calculated on the uniform cubic grid
(1024x1024x1024) using Pluto code, with an algorithm to expand the grid
in order to keep high spatial resolution on different evolutionary stages. The
simulations reveal the dynamics of the shock wave as well as trace features
of post-shock flow and magnetic field. Also we have traced the role and
evolution of ejecta material on early stages of the evolution where MHD
instabilities take place.
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Magnetization of quark-gluon plasma after the deconfinement
phase transition.

P. Minaiev, V. Skalozub
Oles Honchar Dnipro National University, Dnipro, Ukraine.
Minaievp9595@gmail.com

In heavy ion collisions at the LHC, a new matter phase - quark-gluon
plasma (QGP) - is expected has to be produced. It consists of quarks and
gluons deliberated from hadrons at high temperature T. In this report, we
investigate the magnetization of QGP after the deconfinement phase
transition (DPT). We consider the generation of usual magnetic field H
happening due to vacuum polarization of the quark fields by the constant
color magnetic fields B; and Bg. These two fields had to be created
spontaneously in the gluon sector of QCD at a reheating stage of the
Universe evolution. The quarks possess both electric e and color g charges.
Therefore, due to vacuum polarization, the mixing of external fields
happens and the corresponding terms in an effective potential may serve as
specific sources for H. This mechanism has to start to operate in QGP at Ty
< T << T, where T, = 100 GeV is the electroweak phase transition
temperature. At higher temperatures, the magnetic fields also had been
created in the electroweak sector of QCD. The QGP had been existed in the
hot Universe and influenced various processes. In particular, it could be
important for generation of long-range intergalactic magnetic fields at that
time.

Cosmic voids as a Rosetta Stone for establishing the nature of dark
energy

B. Novosyadlyj, Yu. Kulinich, M. Tsizh
Astronomical Observatory of Ivan Franko National University of Lviv,
Lviv, Ukraine
novos@gmail.com

Formation of the cosmic voids from the initial adiabatic cosmological
perturbations of space-time metric, density and velocity of matter, radiation
and dark energy is investigated. It is shown that the negative spherical
density perturbations with the amplitude corresponding to the r.m.s.
temperature fluctuations of the cosmic microwave background lead to the
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formation of voids with the density profile close to the universal one
[Hamaus et al., Phys. Rev. Lett., 2014, 112, 251302]. It is shown also that
the ratio of the peculiar velocity of matter in units of the Hubble flow to the
matter density contrast in the central part of a void does not depend on the
distance from the center and is sensitive to the values of dark energy
parameters [Novosyadlyj et al., Cond. Matter Phys., 2017, 20, 13901].
Since the dependence of this ratio on initial amplitude and size of the
precursors of the single spherical voids is known the observational data on
mass density and peculiar velocities of galaxies in such voids can be used
for establishing the nature of dark energy.

Space-time near a cosmological singularity

S. Parnovsky', W. Piechocki’
! Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, UKraine
National Centre for Nuclear Research, Warszawa, Poland

The Belinskii-Khalatnikov-Lifshitz conjecture is thought to be a generic
solution to the Einstein equations near spacelike cosmological singularity.
By generic solution one means, roughly speaking, the solution that is stable
against perturbations of the initial conditions defining the dynamics and the
set of these conditions is of nonzero measure in the space of all possible
initial conditions. The general solution should include the maximal possible
number of "physically arbitrary" functions of the space coordinates, i.e.
four for vacuum space and eight for space filled with matter fields.

The dynamics of generic solution is very cumbersome and hard to study.
As the result, some hope has been associated with the simplified dynamics
near the singularity considered long time ago (M. P. Ryan, Ann. Phys.,
"The Oscillatory Regime Near the Singularity in Bianchi-Type IX
Universes", 70, 301, 1971). It became the basis for some further research
and contains a number of important conclusions about the asymptotical
dynamics of the space-time. Our aim is the study of some details of the
asymptotical dynamics including the correctness of assumption, on which
this paper is based.
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Radio emission of Vela Supernova remnant and Vela pulsar wind
nebula

P. Plotko', B. Hnatyk®
'Taras Shevchenko National University of Kyiv, Department of
Physics, Kyiv, Ukraine
*Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine
pashka golos@ukr.net

We present an analysis of a radio image of the Vela Supernova Remnant
(SNR) and Vela pulsar wind nebula (PWN) located in the Vela SNR. We
evaluate the energy spectrum and spatial distribution of relativistic electrons
in the Vela PWN using 408 MHz observations of Haslam et al. (2014) in
the frame of the synchrotron radio emission of the Vela PWN. Contribution
of the Vela SNR to the total radio emission was subtracted based on the
hydrodynamic method described in Sushch et al. (2010, 2014).

Gravitationally lensed quasars search program: new double imaged
quasar
SDSS J1617+3827

A. V. Sergeyev,'? V. N. Shalyapin, ** A. P. Zheleznyak” and L. J.
Goicoechea®

nstitute of Radio Astronomy NAS of Ukraine, Kharkiv, Ukraine.

*Institute of Astronomy of Kharkiv National University, Kharkiv,
Ukraine.

*Institute of Radiophysics and Electronics NAS of Ukraine, Kharkiv,
Ukraine.
4Depar‘[amento de Fisica Moderna, Universidad de Cantabria,
Santander, Spain.
alexey.v.sergeyev@gmail.com

The optical and spectroscopic follow-up of SDSS-III selected targets
has led to the discovery of the new double imaged quasar SDSS
J1617+3827AB with angular separation of 2.1 arcsec. The A image has
brightness about 19 mag in r band, while the fainter image B is only 21
mag.
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Spectra of A and B components were obtained on March 2017 with
OSIRIS spectrograph on the 10.4-m Gran Telescopio Canarias under the
good seeing conditions (FWHM ~ 1 arcsec). The two spectral energy
distributions show identical emission-line systems at the redshift z = 2.079
(Shalyapin et al. 2017, in preparation).

Archival spectra of A in the SDSS database suggest that the brightness
of this image decreased in ~0.2 mag between April 2003 and May 2012. In
addition, using SDSS (March 2003) and Maidanak Observatory (June 2015)
frames in the r band, we detected parallel changes in the r-band magnitude
of both quasar images: dA ~ 0.3 mag and dB ~ 0.2 mag (brightness
decreases). Evident variability of SDSS J1617+3827 AB components on 10-
year timescale strongly support the feasibility of determining the time delay
between A and B as well as detection of microlensing variations.

First molecules in the early Universe beyond the ACDM model

0. Sergijenko, F. Karasenko
Astronomical Observatory of Ivan Franko National University of Lviv,
Lviv, Ukraine
Ivan Franko National University of Lviv, Department of Astrophysics,
Lviv, Ukraine
olka@astro.franko.lviv.ua

We study the formation of first molecules H, and HD, negative
Hydrogen ions H’, molecular ions H,” and HeH" in the Universe. The
cosmological recombination is described in the framework of modified
model of the effective 3-level atom, while for the kinetics of chemical
reactions we restrict consideration to the minimal model for Hydrogen,
Deuterium and Helium. It is found that the uncertainties of molecular
abundances caused by the inaccuracies in description of cosmological
recombination are about 2-3%, comparable to those caused by the
uncertainties of parameters of the ACDM model (up to 2.3%). We
investigate the effect of deviations from ACDM (minimally and non-
minimally coupled dynamical dark energy, decaying dark matter) on the
evolution of abundances of the first molecules.
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Discontinuous regions of circular orbits around static spherically
symmetric configurations in presence of scalar fields

0.S. Stashko', V.I. Zhdanov’
'Taras Shevchenko National University of Kyiv, Department of
Physics, Kyiv, Ukraine
*Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine
alexander.stashko@gmail.com

We study test-body circular geodesics in static spherically symmetric
gravitational fields in presence of minimally coupled nonlinear (self-
interacting) scalar fields. For this purpose, we generated a two-parametric
family of scalar field potentials and corresponding solutions of Einstein's
equations in an analytic form. The results are presented by means of
hypergeometric functions; they describe either a naked singularity (NS) or a
black hole (BH). Our numerical investigation shows that, for some choice
of the family parameters, the stable circular orbits can form separated (non-
connected) regions around the configuration. We found conditions for such
separated regions to exist. The examples for some family parameters in case
of NS and BH are presented. The results may be of interest for testing
models of the dynamical dark energy.

Determination of the time delays in the presence of microlensing

V.S.Tsvetkova ', L.A. Berdina '
'Institute of Radio Astronomy NAS of Ukraine, Kharkiv, Ukraine.
*Institute of Astronomy of Kharkiv National University,
Kharkiv,Ukraine.
tsvetkova@astron.kharkov.ua, laberdina@gmail.com

Despite the huge advantage for probing the spatial structure of quasars
and studying the lensing galaxy population, microlensing in gravitationally
lensing quasars is one of the most serious factors preventing from accurate
measuring the time delays between the macroimages. Our approach to
determine the time delays in the presence of microlensing provides a simple
way to mitigate the effects of microlensing for the case of the so-called
“slow” events. The proposed method implies a pair-wise comparison of the
light curves, with both of them represented as the series expansion in
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orthogonal polynomials. The orthogonal polynomials have the advantage
that exclusion of some terms from the series or addition of a new extra term
leave the values of previously computed coefficients unchanged. The
method was tested on the artificial light curves proposed in the framework
of the TDC (Time Delay Challenge) campaign, and on the light curves of
PG 1115+080 and HE 0435-1223, having demonstrated high efficiency in
mitigating the effects of microlensing. Also, new determinations of the time
delays in the Q223740305 gravitational lens system (the Einstein Cross) are
obtained with the use of the new approach from the observations of the
2004 season.

The flare activity of the blazar AO 0235+164

A. E. Volvach !, M. G. Larionov 2, L. N. Volvach '
'Radio Astronomy Laboratory of Crimean Astrophysical Observatory,
Yalta, Crimea, Ukraine
“Space Science Center of P.N. Lebedev Physics Institute, Russian
Academy of Science, Moscow, Russia

We present the results of multi-frequency long-term monitoring of the
active galactic nucleus (AGN) AO 0235+164 from radio to gamma-ray
wavelengths. We derive parameters of the orbital and precession motion of
a binary super-massive black hole system (BSMBH) model, masses of the
central BH and its companion, and time delays between flaring events at
different wavelengths.

Using time series analysis, we have found that the data show two
harmonical periods of ~2 and 8 years, which can be interpreted as the
orbital and precession period, respectively, of a BSMBH. The periods are
similar to those reported for other AGN thought to be tight BSMBH
systems in a state of merging.

According to statistical data, the small number of bright AGN with
respect to the general population of massive elliptical galaxies is consistent
with the emission of such objects being beamed close to the line of sight
(usua}tlly less than 5) and with a short life time of tight BSMBH systems
(~10" yrs).
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Scalar field vs hydrodynamic models in homogeneous isotropic
cosmology

V.1. Zhdanov', S.S. Dylda®
' Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine
*Taras Shevchenko National University of Kyiv, Department of
Physics, Kyiv, Ukraine
zhdanov@observ.univ.kiev.ua

We study relations between different approaches to the dynamical dark
energy in the homogeneous isotropic Universe using the hydrodynamical
(H) and minimally coupled canonical scalar field (SF) models. In a general
case, these models are not equivalent. In case of the spatially flat Universe,
we found conditions for the SF potential when the energy density of the SF-
model satisfies the equations of the H-model. We also found conditions
when the H-model solution can be viewed as a limiting solution of the SF-
model. The “equivalent” scalar field potentials for some equations of state
are found.

Accretion disk structure, relativistic lines and microlensing

V.1. Zhdanov', E.V. Fedorova', M.V. Khelashvili®
' Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine
*Taras Shevchenko National University of Kyiv, Department of
Physics, Kyiv, Ukraine
zhdanov(@observ.univ.kiev.ua

One of important characteristics of accretion disk around active galactic
nuclei (AGNs) is the dependence of X-ray emissivity /(r) on radius.
Typically this distribution is assumed to be power law or some combination
of power law dependencies with different indexes. However, observations
of variability of AGNs involve, e.g., the bright spot model and other non-
stationary ones. This urges us to look for more complicated forms for /(7) in
a stationary case as well. Observation of the Fe K-alpha line profiles in the
X-ray spectra provides valuable information on this question. Also,
additional information about /() can be obtained, if AGN is the source of a
gravitational lens system where microlensing effects take place. We discuss
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possibilities to determine the characteristics of the central black hole along
with the emissivity distribution. We fulfilled simulations of the relativistic
lines generated in accretion disks, in non-relativistic and weakly-relativistic
approximations, for various types of /(7), including microlensing effects.

Simulation of microlensed lines has been carried out in the linear caustic
approximation.
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Variations of areas of sunspot groups in solar activity cycles Nos. 12-24

V.M. Efimenko, V. G. Lozitsky
Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine
efim@observ.univ.kiev.ua

For further more detailed study of cyclicity of solar activity, a long
series of homogeneous observations should be used. However, it is
necessary to note that such well known index of solar activity as the number
of sunspots is actually Wolf's number, which is determined not absolutely
clear, insofar it depend on the number of groups of sunspots, and on the
number of consecutive numbered spots. Correct fragmentation of all
sunspot observations on their groups can be make by magnetic polarities of
spots. However, the problem here is that magnetic observations are carried
out about 100 years (from 1908), while the telescopic observations of
sunspots and direct determination of sunspot numbers — since 1610. More,
criteria of magnetic polarities in groups of sunspots was found by Hale and
Nicholson (1925) in 1925 only. Therefore, all definitions of Wolf's numbers
up to 1925 are somewhat arbitrary - in fact they have the unknown factor of
magnetic polarities of sunspots.

Therefore, a more justified approach in this case would be to use some
other parameter of solar activity, which is defined not only a long time, but
which is independent from the magnetic polarity of spots. Such parameter is
the area of sunspots (or diameter of sunspots) corrected for the effect of
projection. These parameters were analyzed by Babij et al. (2011) and
Efimenko and Lozitsky (2016), but for a limited time interval that do not
include all available data. The purpose of this work is similar analyze for
greater time interval that covers activity cycles Nos. 12-24. The data from
Greenwich directory and its extension NOAA-USEF
(http://solar.science.msfc.nasa.gov/greenwich/) was used. A detailed
comparison of the various directories made by Lozitska (2015) shows that it
is the most reliable, long and uniform row of data of sunspot groups.

We found that variations of mean smouted (by 13 months) areas of
sunspot groups differ substantially from variations of well known index of
sunspot number. The Gnevyshev-Ol’ rule is almost absent for sunspot areas.
In addition, the unprecedentedly high level of solar activity in the 19th cycle
is better seen in the areas of sunspots, and not in the number of spots.

Integral distributions for diameters of sunspots were analyzed in cycles
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Nos. 12-24 similar to method described by Babij et al. (2011) and Efimenko
and Lozitsky (2016). The main results are following: (a) the mean value of
index of integral distribution, o, is 5.4 for last 13 cycles; (b) secular trend in
changes of o index is absent, and (c) there are reliable evidences of double
Hale’s cycle (about 44 years). In particular, the lowest values of o index
were found for cycles Nos. 14, 17-18 and 22. Since this index reflects the
dispersion of sunspot diameters, obtained results indicate that convective
zone of the Sun generates the embryos of active regions in different
statistical regimes which change with cycle about 44 years.
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Abnormal Stokes profiles of the photospheric lines in the vicinity of
a small pore

N.N. Kondrashova
Main Astronomical Observatory NAS of Ukraine, Kyiv, Ukraine
kondr@mao.kiev.ua

The results of the study of the photosphere in the vicinity of a small
pore are presented. The analysis is based on the observations of the active
region NOAA 11024 with the French—Italian telescope THEMIS
(Heliographic Telescope for the Study of the Magnetism and Instabilities
on the Sun), operated on the island of Tenerife in the Spanish Observatorio
del Teide of the Instituto de Astrofisica de Canarias in the multiline
spectropolarimetric mode. The temporal variation of the high-resolution
Stokes parameters I, Q, U, and V of the photospheric lines was considered
for each pixel studied. The observed Stokes profiles show variety of
shapes. Most of the Stokes profiles Q, U, and V have complex shape. The
amplitude and the shape of the Stokes profiles were changing during the
observations. The dual chromospheric flows have appeared in the region of
abnormal Stokes profiles. The change of the magnetic polarity took place
during the observations in the region studied.
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The thermodynamical parameters and the parameters of the magnetic
field in the solar photosphere in this region are studied. The Stokes profiles
of the photospheric lines are used for the modelling. Semi-empirical
models are derived from the inversion with Stokes Inversion based on
Response functions code (SIR), developed by Ruiz Cobo and del Toro
Iniesta. The models include two components: two thin magnetic flux tubes
of opposite polarity. The temporal variations in all photospheric parameters
are revealed. The inferred flux tube models show the temperature
enhancement in the upper photospheric layers relative to the quiet-Sun
model atmosphere. The magnetic field strength varies from 300 to 1300 G
in the inferred atmosphere.

Evidence of a new magnetic flux emergence in the active region

N.N. Kondrashova', U.M. Leiko?
"Main Astronomical Observatory NAS of Ukraine, Kyiv, Ukraine
?Astronomical Observatory of Kyiv National Taras Shevchenko
University, Kyiv, Ukraine
kondr@mao.kiev.ua

We present the results of the study of the emerging flux in the active
region NOAA 11024. We analyzed data obtained with the French—Italian
telescope THEMIS on Tenerife (Canary Islands), consisting of the Stokes
V measurements of the Fe I 630.15 nm and 630.25 nm lines. The temporal
changes of the H,, line are considered as well. The region studied includes
two pores of opposite polarity, active and quiet plages. The H,, line profiles
and the Stokes V profiles of the photospheric lines differed greatly in
different sites of this region. One of the pores was emerging during
observation. There was strong increase of the Stokes V profiles amplitude
in it. From the analysis of the observed profiles, we have evidence for the
presence of two small-scale mixed polarity patterns in the region studied.
One of them occupied part of the quiet plage area, and other was present in
the region of the active plage. They show emission in the H, line and strong
temporal variations of the amplitude and the shape of the Stokes V
parameter. The results obtained provide evidence of a new small-scale
magnetic flux emergence.
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Molecular lines in the sunspot umbra in wavelength range 6301-6303 A

N.I. Lozitska
Astronomical Observatory of the Taras Shevchenko National University of
Kyiv,
Kyiv, Ukraine
nloz@observ.univ.kiev.ua

Detailed processing of the spectrogram of a large sunspot in the
wavelength region 6301-6302 A made it possible to detect the molecular
blends CaH 6301.2 A, TiO 6301.8 A, TiO 6302.9 A and unidentified
umbral line 6302.3 A placed in the wings of magnetically sensitive lines
Fel 6301.5 Fel 6302.5 A. These molecular lines reach the intensity of 5-
10% from the spectral continuum level. Several weaker lines of MgO and
CaH were found too. They are reliably detected only in the places of the
sunspot umbra, and therefore are absent in the atlases of the spectrum of
the quiet photosphere by M. Minnaert and L. Delbouille, and also in the
tables of the multiplets by Sh.Moore. In the tables of molecular lines in the
sunspot spectrum by Boyer, Sotirovski and Harvey (1975), all these lines
are given excluding the 6302.3A line which is described by Buurman
(1974) as main blend in the blue wing of the Fel 6302.5A line. Disregard of
blending of magnetically sensitive lines can lead to significant errors in
magnetic field measurements in the sunspot umbra.

Magnetic fields and thermodynamical conditions in X17.2/4B solar
flare of 28 October 2003 by the data of simultaneous observations
in 12 spectral lines

V.G. Lozitsky', E.A. Baranovsky?, N.I. Lozitska' and V.P. Tarashchuk®
' Astronomical Observatory of the Taras Shevchenko National
University of Kyiv,
Kyiv, Ukraine
* Crimea Astrophysical Observatory, Nauchny, Crimea, Ukraine
lozitsky(@observ.univ.kiev.ua

We present the magnetic field measurements and data of semi-empirical
modelling for exclusively powerful solar flare of 28 October 2003 of
X17.2/4B class. According to measurements of the GOES detectors, this
flare occupies the third position in the ranking of X ray on A = 1-8 A for the
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entire time since 1975, i.e. more than four last decades
(http://'www.spaceweather.com/solarflares/topflares.html). Observations
were made with the Echelle spectrograph of horizontal solar telescope of
Astronomical Observatory of Taras Shevchenko National University of
Kyiv. Our data relate to the peak phase of the flare and to a place of
photosphere outside sunspots where effective (average) magnetic field B
in Fel 6302.5 A line was about 100 G and had S polarity. The chosen
position of the spectrograph entrance slit turned out to be close to one of the
seismic sources of the flare which was observed by Kosovichev (2006), and
to the local gamma-ray source of the flare (Hurford et al., 2006).

Twelve spectral lines were selected for analysis, including such well
known lines as Hou , HB and Hy , D3 Hel, Fell 4923.930 A and 5234.630,
Fel 5247.052 and 5250.212 A, etc. Two ‘non-split’ lines Fel 5434.527 and
5576.097 A were studied too (their effective Lande factors are, in fact, —
0.014 and —0.012, respectively).

Magnetic field strengths in the flare were determined by three methods:
(1) by splitting of ‘center of gravity’ of I + V profiles versus / — V' ; this
method allows determine the effective magnetic field By, which is, in fact,
averaged strength inside all area of enter aperture of instrument, (2) by
relative broadening of Stokes [ profiles of Fel 5250.2 line versus 5247.1
line; this method allows estimate the ’turbulent’ magnetic field By on
photospheric level of the flare, and (3) using the PANDORA code which
allows create the semi-empirical model of the flare including both
photospheric and chromospheric levels of solar atmosphere.

We found that effective magnetic field B.;x was about 100 G in middle
photosphere (Fel 6302.5 and 5250.2 lines), about 600-800 G in upper
photosphere and temperature minimum zone (Fell 4923.9 and 5234.6 lines),
and 0-300 G in the chromosphere (Balmer lines). Turbulent magnetic field
By was found in range 800—1200 G along about 20 Mm of horizontal
section of the flare in direction of entrance slit of the Echelle spectrograph.

In the Fel 5434.527 line, the weak but reliable splitting of emission
peaks near its core was observed; its value was 1011 mA. If this splitting
to interpret as manifestation of the Zeeman effect, then corresponding
magnetic field is 28.5 + 5 kG. Magnetic polarity of this 'superstrong' field
should be A, i.e. opposite to polarity by other Fel lines with greater Lande
factors.

Semi-empirical model of thermodynamical condition in the flare has two
components. First component has filling factor 10%; temperature 7 at this
component is almost the same as at undisturbed atmosphere in range 1gm
from 3 to 1 (where m is in g/cm®). However, for lgm< -3, a rapid grown of
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T is found, till about 24000K for lgm= —4. Second ‘cold’ component has
the temperature distribution close to undisturbed atmosphere. A remarkable
peculiarity of first component is very narrow and dense layer in range lgm =
-3.6...—3.0 where density of plasma increases on about 4 order — till 10"
paricles per cm’.

Estimation of diameters of smallest magnetic fluxtubes outside sunspots
using SOT/Hinode observations

V.G. Lozitsky', M. Gordovskyy” and O.0.Botygina'
!Astronomical Observatory of Taras Shevchenko National University of
Kyiv,

Kyiv, Ukraine
lozitsky@observ.univ.kiev.ua, olga.botygina@gmail.com
2Jodrell Bank Centre for Astrophysics, University of Manchester,
Manchester, United Kingdom
mykola.gordovskyy@manchester.ac.uk

Our estimation of diameters of smallest magnetic fluxtubes bases on
SOT/Hinode observations carried out in Fel 6301.5 and 6302.5 A lines. In
2015 three active regions were observed, but the non-sunspot areas only
were selected for our analysis where effective magnetic field B.s was in
range 0—300 G. The spatial resolution of direct observations was about 230
km. Basic points of our analysis are following: (a) we used
B.(6301.5) / B.s(6302.5) line ratio for fixing a case of one fluxtube only
inside enter aperture, (b) we taken into account the contribution of
background field and (c) the influences of the Zeeman saturation and
variations of continuum contrast in spatially unresolved scales were taken
into account too. For separation of cases of one- and two-component
magnetic field, the simple criteria was used: B.y(6301.5) = B.(6302.5) in
first case and B.(6301.5) > B.(6302.5) — in the second. We found that first
case corresponds to range By < 10-20 G, that leads to the conclusion that
true diameter of smallest fluxtubes is about 15-20 km (Botygina et al.,
2016). Our estimation is in good agreement with analogous data by Stenflo
(2011), namely, 10-70 km.

It is useful to remember that limit of direct observations of fine Sun’s
structures is about 70-100 km at present. The 4-m Advanced Technology
Solar Telescope (ATST, USA) and the 4-m European Solar Telescope
(EST) can provide spatial resolution about 0.023 arc sec = 17 km on the
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Sun, but at wavelength 4000 A. For wavelength 6300 A, the expected
spatial resolution should be 27 km in accordance with the diffraction limit
of enter aperture. Thus, even these promising and not yet created telescopes
can not achieve complete spatial resolution of the smallest magnetic
fluxtubes. This means that now and in the coming years, for correct
interpretation of observations, it is necessary to use at least two-component
models that take into account the presence of spatially unresolved fluxtubes
with strong fields which are immersed in weaker background fields.
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Observations of the Zeeman-like effects in Fel 5434.5 line
in the sunspot umbra

V. G. Lozitsky' and S. N. Osipov’
'Astronomical Observatory of Taras Shevchenko National University,
Kyiv, Ukraine
’Main Astronomical Observatory of NASU, Kiev, Ukraine
lozitsky(@observ.univ.kiev.ua

We present the magnetic field measurements in sunspot of 25 August
2015 (NOAA 2403) which was observed on horizontal solar telescope
ATsU-5 of Main Astronomical Observatory of National Academy of
Sciences of Ukraine. Diameter of this sunspot was about 44 Mm. Spectra
recordings were performed using the SBIG ST-8300 CCD camera. For
observations of /+ V and /- 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 line with effective Lande factors gy from —
0.014 to 2.14 were compared. Our interest was focused on Fel 5434.5
line (g = — 0.014) which demonstrates sometimes weak splitting of
emissive peaks at its core in spectra of solar flares (Lozitsky, 1993; 1998;
2011).

So long as polarization mosaic allows to compare the line profiles in
neighboring places on the Sun, it was necessary to exclude the influence of
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the Evershed effect on our measurements. We believed that the position of
the spectral line in the middle of the mosaic strip is affected by the effects
of Zeeman and Evershed, whereas on the strip boundaries - only by the
Evershed effect. Knowing the magnitude of the Evershed effect at many
nodal points in the area under study on the Sun, we determined the
magnitude of this effect at intermediate points by means of interpolation.

We found several places in the spot where there were weak
manifestations of the Zeeman effect in Fel 5434.5. It turned out that these
manifestations are amplified when going to the core of the line. In the core
of the line, the maximum Zeeman splitting is found to be about 1.5 mA,
which corresponds to a magnetic field of about 8 kG. The same field was
found earlier in another sunspots and by the another method (Lozitsky,
2016;2017).
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Localization of Solar Limb Position at Different
Instrumental and Atmospheric Conditions

S. N. Osipov,' A. V. Pankivska®
'Main Astronomical Observatory NAS of Ukraine, Kyiv, Ukraine
* Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
osipov@mao.kiev.ua

For different heliophysics tasks extremely important issue is
determination of the Solar limb position. Limb is the position of maximum
change in the gradient of the curve darkening the edge. With its location
should correct observation profile for the instrumental and atmospheric
distortions. It should be noted that different works are performed by
different methods of reduction or never conducted.

The presented research that investigated how limb localization depends
on the distortion image of the Sun. Modeling profile limb was based on the
literature of empirical observation data and image distortion modeled by
Gaussian functions. It is shown that the shift position of observation limb is
inversely proportional to the wavelength observations as a result of

53


mailto:osipov@mao.kiev.ua

ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

atmospheric blurring and the shift is directly proportional to wavelength as
a result of the diffraction limit of the telescope. Each telescope has a certain
wavelength, which is the most accurate localization of the limb at a fixed
sky quality. When using some methods of registration is very important
influence from instrumental off-axis aberration, which has different effects
on the opposite limbs of the Sun.

Spectral study of Ellerman bombs. Photosphere

M.N. Pasechnik
Main Astronomical Observatory NAS of Ukraine, Kyiv, Ukraine

rita@mao.kiev.ua

Ellerman bombs, or moustaches, are one of the most interesting solar
activity components. We report the results of the spectral observation
analysis of two Ellermann bombs (EB-1 and EB-2), that appeared and
evolved in the emerging magnetic flux area of active region NOAA 11024,
During our observations, the brightness of EB-1 decreased, and brightness
EB-2 increased. Spectral data with high spatial and temporal resolution
(about 3 seconds) were obtained with the French-Italian solar telescope
THEMIS on July 4, 2009. The observation time was 20 minutes. We used a
spectral region of 630 nm, which included four Fraunhofer lines that are
formed over a wide range of photospheric heights: the neutral iron lines Fel
A 630.15 nm, 630.25 nm, 630.35 nm and the titanium lineTil A 630.38 nm.
The peculiarities in the intensity variations of the Fraunhofer lines in the
spectra taken at different stages of the EBs evolution were analyzed. The
line-of-sight velocities of the photospheric material in the region of the EBs
and in their vicinity were determined and analyzed, too. We used Stokes I
profiles, which were obtained from the spectra with an interval
corresponding to a distance of 160 km on the solar surface. The largest
changes of the profile shapes occurred in the line Fel A 630.25 nm, the most
magnetically sensitive among the lines studied in this work. It was found
that when the central depth of the lines decreases, their half-width increases.
In the spectrum of the EB central part, line central depth was less by 50%,
and the line half-width was greater by 30%, compared to the line profile for
the quiet photosphere. It is known that the main feature of the photosphere
is the presence of granulation and five-minute oscillations of intensity and
velocities. It was determined that the EBs developed in the intergranular
lanes. During EBs evolution at all levels of the photosphere, their brightness
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and line-of-sight velocities of the material varied with a period of 4 to 5
minutes. It is known that most of the EBs related with bidirectional flowes
at the low-lying atmosphere - upward motion in the chromosphere and
downward motion in the photosphere. It was concluded that magnetic
reconnections occur in the lower chromosphere or in the upper photosphere.
In our case, upflows were observed at all levels of the photosphere in the
region under consideration. The line-of-sight velocity in the region of EB-1
changed from -1.3 to -0.2 km/s, and in the EB-2 region one varied from -1
to 0.1 km /s. It is noteworthy that, a noticeable decrease of the line-of-sight
velocity magnitudes and the amplitude of their oscillations was observed at
the location of the EBs. This probably indicates that small-scale downward
movements were superimposed on the large-scale upward motion of the
plasma new magnetic flux. The study showed that an increase the core
intensity in all photospheric lines, used in the work, spatially correlates with
an increase the intensity in the wings of the Ha line. It was also found that
the profiles of the metal lines, obtained for different periods of development
of the Ebs, were asymmetric, with the asymmetry being more pronounced
in weak lines, the profiles of which consisted of several components. This
probably means that the EBs have a fine structure, and in the lower layer of
the photosphere the matter stream consists of several jets having different
temperatures and moving with different velocities.

The temporal changes in the intensity of the Fraunhofer lines in the
spectra of the AO region under investigation and the line-of-sight velocity
of the photospheric matter in the Ellermann bomb regions and their vicinity
indicate that the excitation caused by pulsed energy release as a result of
successive magnetic reconnections in the EB-1 region has propagated along
the magnetic loop and caused the appearance of the EB -2, then they
developed as a physically connected pair.
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On the electron acceleration in the weakly ionized plasma of solar
atmosphere

Yu.T. Tsap ', Yu.G. Kopylova *
' Crimean Astrophysical Observatory, Nauchny, Crimea, Ukraine
? Pulkovo Observatory of RAS, Saint-Petersburg, Russia
yur crao@mail.ru

Based on the single particle approximation we consider peculiarities of
electron acceleration by sub-Dreicer electric fields in the solar atmosphere.
The elastic and inelastic collisions of fast electrons with atoms using the
Born approximation (electron energy > 30 eV) are taken into account. The
energy gain rate of accelerated electrons is inversely proportional to the
mean free path of thermal particles. Inelastic collisions of accelerated
electrons with hydrogen atoms play a dominant role in the solar
chromosphere if the number density of atoms exceeds by more than ten
times the number density of thermal charged particles. Electron
acceleration is more effective in the transition region and chromosphere
than in the corona because of greater values of Dreicer electric fields.
Electrons can achieve several hundred keV at distances of a few tens of
kilometers in the chromosphere whereas tens of thousands of kilometers
are required in the corona. The origin of sub-Dreicer electric fields in the
lower solar atmosphere is discussed.

On the definition of temperature and emission measure of flare
plasma with GOES, RHESSI, and SDO/AIA observations: thermal
balance in coronal loops

Yu.T. Tsap'?, G.G Motorina’
' Crimean Astrophysical Observatory, Nauchny, Crimea, Ukraine
2 Pulkovo Observatory of RAS, Saint-Petersburg, Russia
yur_crao@mail.ru

The comparative analysis of the emission measure EM and temperature
T of coronal loops based on GOES, RHESSI, and SDO/AIA soft-X ray and
EUYV observations of 4, 5, and 7 July 2012 solar flares occurred in active
regions NOAA 11515 is performed. It has been shown that values of EM
and T are strongly varied because of peculiarities of instruments and data
processing. As a result, differences connected with thermal fluxes in
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coronal flare loops can achieve one order of magnitude. Thermal plasma
energy errors are also significant. The greatest difference on the
temperature is revealed between RHESSI and SDO/AIA measurements
whereas the maximum emission measure deviation is a common feature for
GOES and SDO/AIA data. Advantages and disadvantages of different
approaches are discussed.

Changes of Fraunhofer lines profiles under transition
from the center to the limb of the solar disk

L. Vasilieva, S. Osipov
Main Astronomical Observatory NAS of Ukraine, Kyiv, Ukraine
vasil@mao.kiev.ua

The series of observations of several spectral lines in a range [ 1[1532.0-
532.8 and 539.1-539.9 nm were carried out at the horizontal solar telescope
ATsU-5 of the Main Astronomical Observatory of the NAS of Ukraine
during 2015-2016. The feature of the observations was that they were
fulfilled simultaneously along the whole solar radius and with high spectral
resolution.

The changes of residual intensity, equivalent width and full width at half
maximum along the solar radius were studied for neutral iron lines. We
compared the obtained data with the similar data from the previous
observations. Using published data we studied general behavior of the
dependences on such lines parameters as the oscillator strength, excitation
potentials of lower level, Lande factor, depth of lines forming, equivalent
width of line etc. Our data agree well with those obtained previously. The
concluding illustrations of the obtained data are provided. We plan to
proceed with the study of the variation along the solar radius Fraunhofer
lines which are formed at different depths in the solar atmosphere.
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JoBroxxuBydi rpany/asuiiiHi crpykTypu y cousiuHiii gporocdepi

0O.A. Bapan, M.I. Crozinka
Acmpornomiuna obcepsamopis JIb8iscvko20 HayioHaIbHO20 YHIBEpcumemy
imeni Ieana @panxa, Jlvsis, Yrpaina
lesiaab@gmail.com

B pobGoti Ha ocHOBI JaHux cnocrepexedb Ha VTT (TpuBaimicts
crocrepexeHb 2.6 TroA) JOCHIIKEHO IPOCTOPOBO-4acoBi  Bapiamii
TEPMOJMHAMIYHMAX 1 KIHEMAaTHMYHUX NapaMeTpiB CTPYKTYPHHX EJICMEHTIB
corsuyHol rpanymanii. [Tapamerpu HeomHopigHOI atMochepu CoHus Oymu
OTpHMaHI IUIAXOM PO3B'SI3Ky 00CpHEHOI 3a7a4di HEpIBHOBa)XHOTO MEPEHOCY
BHIIPOMIHIOBaHHSA. BUSBICHO, OO0 B pE3ylbTaTi NpOIECiB MiJICHHS
BHCXITHIX ITOTOKIB TPaHyNANil Ha 1Ba 4M OiibIIe IMOTOKIB, IO MOXE
MIOBTOPIOBATHCH HEOAHOPA30BO, (POPMYIOTHCSI JOBIOXKUBYYI CTPYKTYPH, SIKi
Ha3WBalOTh JEpEBaMHU TpaHyl], IO (pParMeHTyloTh. B HIKHIX mIapax
¢dorochepu (A=0 KM) TpHBATICTh ICHYBaHHS TaKUX KOHBEKTHBHHX
€JIEMEHTIB CTAaHOBUTH Big 15 xB 10 95 XB.

3HaiilieHo, 1110 MPOCTOPOBO-YaCOBI Bapiallii THCKY MepeBakHO Bij €MHI
B HU3XIJHHMX TpPaHYJSIIHHAX MOTOKAaX 1 JOAATHI BCEPEIUHI BUCXITHHX
IpaHyJSIIHHUX TOTOKIB, MPHUYOMY MaKCHMalbHI Bapiaulii THCKY MaloTh
MiclIIe ITiJi Yac po3rajiy)KeHHsI BITOK JOCIIDKYBaHUX IPaHYJISALIHHUX JIepeB:
Oomu3pko 67% obmacTeit 3 MaKCHMalbHUMH TOJATHUMH IPOCTOPOBO-
YacOBHMH BapiallisMH THCKy MpHIAJAlOTh Ha dYac (parMeHrarii
TPaHyJSIIHHUX IOTOKiB, 1me npuommsHo 12% Takux oOnacrei
BiJINIOBiJAFOTHh MOMEHTaM AOTHKY BITOK TPaHYJISIIHHUX AepeB (30IMKEeHHS
CYCITHIX CTPYKTYD).

3 BHCOTOI0 KOHBEKTHMBHI Bapialii THCKY CYTTEBO 3MEHIIYIOThCS,
CHOCTEPIraeTbCsi TEHICHIS 0 3MEHIIEHHS BEPTUKAIbHHUX MIBUAKOCTEH
BCEpEIHHI TPaHyIAMIHUX MOTOKiB. ToMy y BepxHix mapax (otochepu
CTPYKTYpa TpaHyIALiHHIX IePEB PYHHYETHCS.
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Yu BIMBAIOTh XBUJIi HA KOHBEKUII0 B COHsIYHiii aTmMocdepi ?

Poman Koctuk
Tonosna acmponomiuna oocepsamopia HAH Yxpainu, Kuis, Yxpaina
kostik@mao.kiev.ua

TeopeTn4Hi pO3paxyHKH, a TaKOX pe3ylbTaTH CIOCTEPEKEHb
CBiYaTh MPO Te, IO XBWII 30Y/KYIOTbCS KOHBEKIIE€I0 B HIDKHIX LIapax
¢dorochepu. Ilpu cBOEMY pO3MOBCIOKCHHIO BBEPX BOHH 3MIHIOIOTH
(bi3uuHI YMOBH Ta CTPYKTYpYy XpoMocdepu Ta KOpoHH. YacTHHa X XBUIIb
BiIOMBa€ThCA HAa HEOTHOPIMHOCTSAX COHSIYHOI aTMoc(hepH i IMOBEpTAETHCS
BHHU3. MeTa Hamoi poOOTH : JOCTITUTH BIUIMB caMe IUX BiIOUTHX XBWIJIb Ha
KOHBEKIif0o B BepxHii (otocdepi Conms. [nsg mocmimkeHHS BHOpaHa
aKTHBHA JiNsHKA ((hakern) moOIM3y HEeHTpa COHIIHOTO AUCKY.

CroocrepesxxeHHss mpoBeneHi Ha Tteneckomi — VIT IactutyTy
Actpodizmkn Ha Kanapax ogHOWacHO B TpbOX MUISHKax cmekrpa: Fel
15643-15658 A - cnekrpomosisipuMeTpuyHi. PeectpyBanmich BCi uoTHpU
napametpu Crokca. Ball 4554 A - ¢insTpoBi, By3bKoOmosiocHi B 37
noxkuHax xBwib. Call 3968 A - ¢inbTpoBi, Juiie B HEHTpI JIiHii.
[IpuHIMIIOBA BiAMIHHICTh HAIIAX CIOCTEPSIKEHb BIJ YCIX MOMEPEIHIX
MOJIATae B TOMY, LIO CIIEKTPOIOISIPUMETPUYHI CIIOCTEPEKEHHS 3 HU3BKOIO
YaCOBOIO PO3/IILHOIO 3JaTHICTIO (7 XB) CYNPOBOIKYBAIUCH (DIIBTPOBUMH 3
ITOMipHOIO (26 CEeK) YacOBOIO PO3IITBHOIO 31aTHICTIO. Le mano MoimBicTh
Bi[UIUTUTH KOHBEKTHBHY CKJIAJJOBY TIOJIB IIBHUAKOCTI Ta IHTEHCHBHOCTI Bif
XBHJIbOBOI. PaHimie 11b0ro He BaBaaoch 3pOOUTH.

OCHOBHI pe3ysbTaTy.

1. SckpaBicTs (akensHOI minsgHkH B meHTpi Jdinii Call 3968 A (h=1600
KM) CHJIBHO 3aJISKHTh BiJI HAaIlPSIMKY PO3MOBCIO/DKeHHsI XBwii. KoHTpacT
(dakena 30umBmyeThCcss 3 poctoM V_V 3cyBy (a3 s XBwii, sKa
PO3MOBCIO/KYETBCSI BBEpX, ajie IMaJac JUisl XBWI, SIKA PYXa€ThCs BHH3.
ToOTo, ¢aken sickpaBuil HE TUTBKU TOMY, IO 3aBISIKH MAarHITHOMY THCKY
BHUIIPOMIHIOBAHHS BUXOJUTH 3 OinbIl TMMOOKMX ImapiB atmochepu (edext
BinscoHa), ane BOHM peayibHO Tapsdilli BiJf HABKOJUIIHEOTO OTOYEHHS.

2. XBwil, SIKi PO3MOBCIOJKYIOTBCS 3BEpPXY BHH3 3 Xpomocdepu B
¢dorocdepy, 3OUIBIIYIOTH KOHTPAacT TIpaHysl Ha BHCOTI YTBOPEHHS
HeniepepHoro crektpy (h=0 kM) nHa 20-30%, TOOTO XBMII AiIHCHO
BIUIMBAIOTh Ha KOHBEKIIIO B BEpXHiit (hoTocdepi.
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Aab(pa-edeKT i NPOrHo3yBaHHSA M0JI0iTATBHUX NOJIB B MiHIMyMi
COHSIYHMX IUKJIIB

B.H. KpuBony0crkuit
Acmponomiuna obcepsamopis Kuiscokoeo HayionanrbHo2o
yHieepcumemy imeni Tapaca Illesuenka,
Kuis, Yxpaina
e-mail: krivod2@ukr.net, krivod1@observ.univ.kiev.ua

3rigao Mogmem oQ-TuHaMO MarHiTHOro Oukiay CoOHIM pamianbHUI
TPami€eHT KyTOBOI MBHUIKOCTI OC) /Or B yMOBaX BMOPOXKEHOCTI MarHiTHHX
CWJIOBHX JIiHIH B IUIa3My i€ Ha ciaOKe MoJoifaibHe MarHiTHe moiie Bp, B
pe3ynbrari 4oro Oinsl JHa KOHBEKTMBHOI 30HM TEHEPYETHCS CHIIBHE
TopoinanbHe MaritHe mosie Br (Q-edexr). IloTyxne rnubunHe nosie Br,
MPOPUBAIOYHCH 3aBISIKM MAarHiTHIM IUIABY4OCTi O COHSYHOI MOBEPXHI,
TIPOSIBIISIETECST Ha (POTOCHEpHOMY PiBHI Y BUTIIAAI OIMOSIPHUX MarHITHHX
obyacTed, BU3HAYAIOYM THUM CAMUM IHTCHCHBHICTH IUIIMOYTBOPEHHS.
Bonmnouac ycepemneHi cuipaneHi (awen. helical) TypOyneHTHI
mynbcanii, Ail04M Ha TopoimanbHe moje Br, pereHepyiTh HOBY
MOJOIgaTbHy MarHiTHY KOMIIOHEHTY, NMPOTHIEKHOI opieHTamii (- Bp)
10 BIJTHOIICHHIO 110 il CpsAMyBaHHS B monepeAHboMy 1ukii (o-ehexr),
3aMHKAlOYH THM CaMHM COHSYHMNA MarHiTHUA [ukr CuroBi  JiHii
NoNOiAaIbHOrO0 ToJisi Bp, BUXOASYM Ha COHSYHY IOBEPXHIO, (OPMYIOTh
(hOHOBI MarHiTHi MOJIs, 30KpeMa, MOJISIPHI MarHiTHI MOJIsl.

B nomoBiai NpoBOIUTHCS aHali3 MPOOJIeMU MPOTHO3yBaHHS ITapaMeTpiB
MarHiTHEX [uKTiB COHII B paMKax Mozeni of)-THHAMO Ha TIiJICTaBi
(YHKIIIOHAJIBHOT 3aJIeKHOCTI MDK CIIOCTEPEKEHUMH MAarHiTHUMH 1HAEKCaMH.
Ockinbku audepeHiitHoMy o0epTaHHIO O) /Or TpuUTaMaHHa CTaOlLTbHA
PEeTYISIpHICTh B 4aci, TO MK CIIOCTEPESKEHUMH KOMITIOHEHTaMU Bp i Br
icHye (QyHKITiOHATbHA 3aJI€XKHICTh: MaKCUMaJIbHE MarHiTHE none Bp B emoxy
MiHIMyMy BH3Haua€ BEJIHMYMHY 3TeHEpOBaHOTO moiisi Br B HacTymarodomy
LUK, SIKe HECe BiAMOBINATIBbHICTh 32 IHTCHCUBHICTH IUIIMOyTBOpeHH:. Lle
HaJla€ MOXJIMBICTh 110 BEIWYMHI BU3HAYEHOT'O HA IOYATKy LMKy mois Bp
NIPOTHO3YBaTH aMIUTTYyqy (MakcuManbHi piuHi uucina Bomsda W) i
MOTYKHICTh (3araJibHy IUIONLY BCIX IUISIM) LHMKIY. PasoM 3 THM, BIIPOJOBX
TPUBAJIOTO Yacy B MUHYJIOMY HE BJIaBJIOCS BUSIBUTH NMO3UTUBHUX KOPEJIALIH
MDK XapaKTepUCTHKaMH COHSYHMX IUISIM IUKIY (MakCUMaJIBHHM YHCIOM
Bosnbga abo 3aranbHOIO IIOMICIO IUISIM) 1 TOJSIPHUM MarHiTHUM ITOTOKOM B
KIHIIl MMOTOYHOTO IUKIY (MiHIMyMi HOBOTO ITUKIY), KOJHU IOJIOiTaJIbHE
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MarHiTHe IOJe JOCATaE CBOrO MAaKCHMaJbHOTO 3Ha4YeHHI. B Tepminax
JUHAMO-TEOpii Iie HIOWTO CBIAYMIIO TPO BIiACYTHICTH (YHKI[IOHATBHOI
3aJISKHOCTI TOJNOIHadbHOTO TONs Bp B MiHIMyMi HOBHX IHMKIIB Bif
TOpOoinanbHOTO MO B B MakcuMyMi moriepeHiX IUKITiB.

SIk 3rooM BHSBHIIOCS, Le OyJIO0 3yMOBIICHO THM, IIO IIOBEPXHEBOMY
o-edpexry beOkoka-JIefiToHa (KUl BU3HAYA€THCS KyTaMu HaxXwiy (awuen. tilt
angle) MarHiTHUX oceil OIMOJSIPHUX TPYM IUISIM JO IIMPOTHOTO HAIPSMY,
TypOyJIeHTHOIO AUQY3i€l0 1 MEPHIIOHATIBHOIO LUPKYJSLIE0, 1 3yMOBIIIOE
pEereHepariiro HOBOrO MOJIOTIAIBHOTO TOJIsA) BJIACTHBI BUNAIKOBI (MIyKTyarli B
yaci 1 mpoctopi. Curyarisi, ofHa4Ye, KapIHHAIBHO 3MIHWJIACS IICISA TOTO, SK
OyJI0 3aIpOBA/HKEHO MapaMeTp MarHiTHOI MOTY)KHOCTI COHSMHUX IUIIM LIHKITY,
SIKUA TIPEICTABIISAE COOOK CyMapHHii JOOYTOK TPHOX BEJMYKH: TUIONI HAHOLUTBIIION
IUISIMA Y KOXHIM TPYyIi, CHOCTEPEIKEHIH BIPOAOBXK IHMKITY, T€OMETPHIHOL
MIPOTSDKHOCTI OIMOJIIPHUX MarHITHUX TPYII 1 KYTiB HAXWITY OCel OIMOIIpHIX
TPyl 1O eKBaTopy. 3a3HaueHi mapameTpu Tpeba Opatn mit ¢asu
MaKCUMAJILHOTO PO3BUTKY KOXHOI rpynH IwisiM. [Ipu criibHOMY 3aCBO€HHI
(acHMUTATIT) TDTOII TUTSIM, BiICTAaHEH MDK 3BaYKCHUMH LICHTPAMH IPOTHIICKHIX
MAarHiTHUX TOJIPHOCTEH y TPyIaxX IUIIM 1 KyTiB HAXWIy BiJHOBIIOETHCS
(yHKIIOHaNIbHA 3aJIeKHICTh TOJSIPHUX MAarHiTHUX MOTOKIB (SKi CIIy)XaTh
IHIMKATOPOM TIOJIOTNAIBHOTO MOJii Bp) B MIiHIMyMi HOBOTO IHKITY Bix
ACUMIJIbOBAaHOTO TapaMeTPy MarHiTHOI MOTY)KHOCTI COHSYHHMX IUISIM (SIKHIA
XapaKkTepu3ye  BIIHOCHY IHTEHCHBHICTb  TOpOijaJibHOTO  mojst  Bry)
NoTiepeIHbOro LUKIy. B pamkax mojeni TypOyJeHTHOrO [HMHAMO Iie
CBIIUMTH TIPO Te, LIO MoBepxHeBuil a-epekr beOkoka-JleliToHa 3ymMoOBIIOE
pereHepaIirto  HOBOTO IOJIOIAAIbHOTO MArHITHOrO mojsi Bp, TOMy naHi
CIIOCTEPEKEHb COHAYHMX IUIAM MMOTOYHOIO LHKIY MOXKHA BHKOPHCTAaTH IS
NPOTHO3YBAaHHS MOJSIPHUX MATHITHUX IIOJiB HACTYNHOro LUKIYy. Takum
YHHOM, aCUMIJIbOBAHUI MapamMeTp MarHiTHOI HOTY)KHOCTI IUISIM CIIYXKUTb
HeBiA'€eMHUM (paKTOPOM MalOyTHIX IPOTHO31B MarHiTHUX HMKIiB COHIS Ha
OCHOBI MoJelieil aQQ-aTuHaAMO.
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InTepBaJ mamM’ATi COHAYHOTO UKy

B.H. KpuBony0crkuit
Acmponomiuna obcepsamopis Kuiscokoeo HayionanibHo20o
yuieepcumemy imeni Tapaca Llleguenka,
Kuis, Yxpaina
e-mail: krivod2@ukr.net, krivod1 @observ.univ.kiev.ua

IIpu mporHo3yBaHHI LUKIIB COHSYHOI aKTHBHOCTI B paMKax Teopil
JMHAMO 13 3aJly4eHHSIM COHSYHHMX CHOCTEPEKCHHX JAHUX JOCIIAHUKH B
OCTaHHI POKHU OMHUPAIOTHCS Ha MOI0HI 32 IPUPOJOI0 MOIENI TYpOYICHTHOTO
0 {)-TMHaMO COHSYHOTO IMKIY 3 IEPEHECEHHSM MAarHiTHOrO IOTOKY
(flux-transport dynamo), ane 3 pi3HHM aKIEHTOM Ha NPUPOAY EQEKTiB
MIEPEHECEHHsT MAarHiTHOrO MOTOKy. CyTh BiAMIHHOCTEH TOJATae B OLIHII
BiTHOCHOT'O BHECKY B MOJeli JU(y3iHHOTO i MEPHIiOHAIBHOTO TIEpEHECEHD
MAarHiTHOTO TOTOKY. YacTWHa MOCTIIHUKIB PO3POOIIIE UYHCIOBI MOZEIi
o ()-TUHaMO 3 HHU3BKOI TypOyJNeHTHOK Ju(dy3i€l0 MarHiTHOrO MOJs
(~10*cmM*/c), B SKHX OCHOBHHM MEXaHI3MOM MIepEeHECeHHs] MarHiTHOTO
MMOTOKY CIYXKHTh MEpHAIOHANbHA LUPKYISMmis (T.3. amBekiis). B mpomy
PeKHUMI, SKHH TPUIHATO HA3UBATH «MOJEIUIIO JUHAMO 3 AOMIHYHOYHM
MEPEeHOCOM MarHiTHOTO MOTOKY BHACIHIZOK aABeKLiD» (auHaMo-pexum AJl),
3TeHepOBaHEe B pe3yibTaTi o-e(eKTy MOBEPXHEBE MOJIOINAIbHE MarHiTHE
T0JIe TIOTOYHOT'O LUKITY TIEPEHOCUTHCS CIIOYATKY BiJl CEPEIHIX TeNiouMpoOT
JI0 TIOJIIOCIB, MOTIM BHM3 JIO0 JHA COHsYHOI KOHBeKTHBHOI 30HH (CK3) B
OUIAHII TaxOKJIHYy, Jajli B EKBAaTOPiaJbHOMY HampsMi 10 HHU3BKHX
rejiompor. Pa3zom 3 TUM, B aJbTEpPHATUBHHUX MOJEIISIX 3alPOBAPKEHO
peXHM 3 BHCOKOIO TYpOYJICHTHOIO JU(Y3i€l0 MAarHiTHOTO  ITOJIS
(~ 10" cM?/c), B sKOMY TIOBEpXHEBE TIOJIOIATLHE TOJIE TIEPEHOCHTHCS BHU3
JI0 TaXOKJIIHY B OCHOBHOMY 3a PaxyHOK TypOyneHTHOI andysii — «Monens
JUHAMO 3 JIOMIHYIOYMM II€pEHOCOM MAarHiTHOTO IIOTOKY BHACIIiIOK
TypOynenTHol qudysii» (quHamo-pexxum J1J1).

B pesynpraTi TEOPETHMYHMX JIOCHI/UKEHb YCTAHOBJEHO, IO TOJIOBHA
BIIMiHHICTh MiXX TPOTHO3aMH COHSYHOI aKTUBHOCTI Ha OCHOBiI MoOjeneil B
pexnmax AJl i JIJI monsrae B pi3HOMY iHTepBalli mam’ATi (auen. memory
span) COHSYHOTO IWKIy. Ha OCHOBI MoOJeNmtOBaHb, B SKHUX JDKEPEIO
TIOJIOTAAILHOTO TIONSI BapifOBAIOCS CTOXACTHYHO B Haci, OyJo MpOBEJCHO
BHUBYCHHS KOPEJALii MK MOJIIPHAM MarHiTHUM ITOTOKOM B MiHIMYMi IIUKITY
7 1 aMIUTITYyJ010 (3arajJbHOI0 IJIOMICIO TUISM) IMKIIB 7, n+1, n+2 1 n+3
[Yeates A.R. et al.//Ap.J. — 2008. — 673. — P.544]. byno 3HaiineHo, 0 B
pexxumi I/l monsipHME MarHiTHUE IMOTIK B MIHIMYMi COHSYHOTO IMKIY
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KOpEeJIOE TUTPKH 3 aMIDNTYZOI0 HACTymHOro mukiy (n+1), Tomi sk B
pexxnmi Al monsApHUI MarHITHUHA NOTIK B MIiHIMYMI ITHKITy 7 KOPEJIOE 3
aMIUTITYAaMHU [UKIIB 1, n+ 1 in+2.

HemaBHo Oynmo mocmimkeHO NpoOiieMy MaMm’sTi COHSYHOTO HUKIY 3i
crocTepeskeHoi ToUKH 30py [Murioz-Jaramillo A. et al. //Ap.J.Lett. — 2013.
—767.—L25]. Ha nincrasi onpamfoBaHHs JaHUX BUMipIOBaHb IUIOIII IIJISIM 1
MOJIIPHOTO MAarHiTHOTO TMOTOKY, IO OXOILIIOIOTH NMPOMDKOK 4acy Oijblie
CTOJITTS, OYJ0 BUSBLEHO MIILKU OOHY ICIMOMHY KOPEIAyilo MIX TOJISIPHUM
MAarHiTHUM MMOTOKOM B MIHIMYMI IMKITY 71 i aMIUTITY/IO}0 HACTYITHOTO IUKIY
n+1. OTpuMaHuil pe3yNbTaT CBIAYHUTH, IO IHMEPEAL NAM SIMi COHAUYHOZO
Yukry obOmedceHull MinbKu OOHUM Yukiom. B CBITIII TEOpEeTHYHHX
JOCTI/DKEHb Lie JO3BOJISIE MPHUITYCTHTH, LIO 31 CIIOCTEPE)KSHHSIMHU CYMICHI
momem JIJI, Tomi sk wmogmemi B pexkmmi AJl — He cymicHI 3i
CIIOCTEPEeKECHHAMH. TOMYy Ba)XJIMBO NMPOSICHHUTH, SKi MOJIENI MOXYTh OyTH
OUThII IPUAHATHME [T (HiI3MIHUX YMOB B TIOnHaX COHIIS.

Po3paxyHku nomoBigada, mpoBeIeHI B HAOMMKEHH] Teopii 3MIITyBaHHS 3
BUKOpHCTaHHAM (i3nuHux napamerpis i3 moneni CK3 [Stix M. The Sun. —
Berlin: Springer-Verlag, 2002.— 490p.] 3acBimumnu, mo KoedilieHT
TypOyneHTHOI audy3il MArHITHOTO TOJIS COHSAYHOI TUIa3MHU JIOCSTA€E TOCUThH
BHCOKHX 3HadeHp (~3-10'2-10" cm*/c) [Krivodubskij V.N.// Astron.
Nachrichten. — 2005. — 326, No. 1. — P.6l; Krivodubskij V.N.//
Kinematic.Phys. Celest. Bodies. — 2012. — 28, No.5. — P.232]. Tomy
oueBupHO, mo Ha Conmi mominye flux-transport dynamo 3 BHCOKOIO
TypOyJIEHTHOIO MarHiTHOIO mudysieto (pexxnm JJ1). Buxonsum 3 mporo,
MOXKHa INPHUIYCTUTH, IO 3 BpaxyBaHHAM (i3UYHHX YMOB B COHSYHHX
mapax came moxeni JIJI 37aTHI MOSICHUTH BJIACTHBY COHSYHHM LIHKIAM
KOPOTKOCTPOKOBY IIaM’ITh Ha OJIMH LIUKJI BIEPE/I.
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Broadband observations of comets in the main belt and surrounding
regions
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Meech*

'Main  Astronomical ~ Observatory of NAS  of  Ukraine,
AkademikaZabolotnoho 27, 03680 Kyiv, Ukraine

*Taras Shevchenko Kyiv University, Observatorna Str. 3, Kyiv, Ukraine

’DLR-German Aecrospace Center, Institute of Planetary Research,
Rutherfordstr. 2, 12489 Berlin, Germany

“Institute for Astronomy, University of Hawaii, 2680 Woodlawn Drive,
Honolulu, HI 96822, USA

borisenk@mao.kiev.ua

Main belt comets (MBCs) are bodies with orbits like asteroidsin the
main belt and sometime have cometary activity at heliocentricdistance 2.7 -
3.2 au. Classification of MBCs is based onorbits and the presence of an
extended morphology. An appearanceof such objects depends on the
strength of their activity, nucleussize and geocentric position. Each
appearance of MBCs isoriginal and have own properties as a long, thin,
broad or curvedtail, some objects can have few tails. Some are still long
timeactive, while others have only few weeks activity. Someof main-belt
comets have a cometary dust tail only at perihelion.Unlike Jupiter family
comets (JFC), main-belt comets havenearcircular orbits within the asteroid
belt as many standard asteroids.Usually, their orbits have small
eccentricities and inclinationssimilar to main-belt asteroids.

Quasi-Hilda comets (QHCs) are Jupiter family comets whichassociated
with the Hilda asteroid zone in the 3:2 inner meanmotion resonance with
Jupiter. Objects in this zone have a semimajoraxis between 3.70 and 4.20
astronomical units, eccentricitiesbelow 0.30 and orbital inclinations smaller
than 20 degrees.Comets can be temporarily perturbed by Jupiter into this
group,then gravitationally perturbed back out again and as a result endup
colliding Jupiter. QHC also can display a cometary dust tailsimilar to MBC
that can be indicating a common nature of activityfor such objects. Comets
of the quasi-Hildagroup and main belt comets have a brightness of 15"-
17"orfainter at opposition. Therefore, only broadband observations ofsuch
objects can be made with small telescopes (less than 2-m indiameter).

In 2012 — 2016 observations of selected MBCs and QHCs were taken by
A. Baransky and S. Borysenko at Kyiv Comet Station, Lisnyky, Ukraine.
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Broadband filters R and V were used with CCD camera FLI PL 47-10 in
prime focus (F = 2800 mm) of 0.7 — m reflector. At the same time R filtered
observations of some MBCs and QHCs were made by S.Mottola, S.
Hellmich and K. Meech at Calar Alto (CA) Observatory with 1.23 — m
telescope.

We obtained Afpparameters and upper limits of radii for the nucleiof 12
MBCs and QHCs. The results of observations MBCsand QHCs in 2012 -
2016 showed some differences in physicalparameters for such comets. For
example, Afpvalues forQHCs are the same as for others Jupiter family
comets (fromfew dozens to several hundreds). Main belt comets
showedsmaller Afpparameters (usually less than ten) unlike quasi-Hilda
comets. Upper limits of radii for MBCs are smaller thanfor QHCs.In
October-December, 2016 BVR images were obtained for4 comets. We
obtained color index B —F not more than 0.8 forMBCs. But some QHCs can
be redder (up to B—V = 1.02 for345P).Despite of above mentioned
differences, the curves of brightnessfor MBCs and QHCs are similar in the
most of cases. It canmean, that both groups have some similar mechanism
of sublimationwith the exception of very occasional impact phenomenain
the main asteroid belt.
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Station andCalar Alto Observatory. The German-Spanish Astronomical
Center at CalarAlto is operated jointly by the Max-Planck-Institut fur
Astronomie (MPIA) inHeidelberg, Germany, and the Instituto de
Astrofisica de Andalucia (CSIC) inGranada/Spain. This work was
supported by the DeutscherAkademischerAustauschdienst(DAAD) grant.

AGE-RELATED CHANGES IN THE OWN ROTATION OF
ARTIFICIAL SATELLITE UNDER INFLUENCE OF THE MOON
AND SUN

Epishev V.P., Kudak V.I., Motrunich L.I., Neubauer I.F., Novak E.J.,
Perig V.M.

Uzhhorod National University,
lab-space@uzhnu.edu.ua

Analysis of behavior of uncontrolled artificial satellites at different
altitudes, accumulated in the Laboratory for Space Researches of Uzhhorod
National University by decades, showed that there is a change in their own
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rotation, which can not be explained only by the disturbing effects of the
Earth's atmosphere, or solar radiation. Especially when it relates to
disturbing events that occur on long periods of time. Long time there were
no long explanations of the phenomenon of own rotation of US satellites of
"Midas" series that are located at altitudes of 3,500 - 3,700 km above the
Earth from 1960-es.

From the results of satellites "Midas 4, 6, 7" observations at 40 years
time interval becomes that in addition to dissipative braking effect and some
correlation with solar activity manifested a clear change of periods in their
own rotation: the satellites' Midas-4 "- P = 498 days, "Midas-6" - P = 678
days and "Midas-7" - P = 345 days for different amplitudes. In all cases
clearly manifested their resonant nature. Especially strong and stable these
periodic changes are observed in "Midas-7" satellite.

As a result of thorough analysis and modeling of dynamic processes of
observed satellites in orbit we considered their most likely source. The main
cause of such age-related changes of own rotation of the satellite series
"Midas", on our opinion, is periodic simultaneous coincidence of position in
space of the Sun, Moon and satellite's orbit plane. Value of amplitude of
such changes is caused by angle of their orbits inclination.

Research of interplanetary matter at Astronomical Institute of the
Slovak Academy of Sciences

M. Husarik

Astronomical Institute of the Slovak Academy of Sciences, The
Slovak Republic

mhusarik@ta3.sk

In this contribution we will introduce briefly the history of
Astronomical Institute of the Slovak Academy of Sciences and its three
scientific departments, mainly the study of interplanetary matter
department, its results and future prospects. We will talk about an
investigation of populations of small bodies in the Solar System, results of
photometry of asteroids, searching for binary asteroids and modeling the
3D shapes of asteroids. In next, an operation of the all-sky photographic
cameras within the European Fireball Network, study of meteorite
properties (e.g. KoSice meteorite), study of the structure of the outer part
of the Oort cloud and the Edgeworth-Kuiper belt, study of the physical and
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chemical properties of surfaces of small bodies in the Solar System and
their relevant terrestrial analogs, simulation of effects of space weathering
in laboratory conditions, formation of molecules due to ion irradiation of
ices relevant to Solar System bodies, study of structure and dynamics of
meteoroid streams and evolution of their parent bodies. In the end we will
talk about future plans with spectroscopy of asteroids and comets.

During the talk we mention two telescopes at the Skalnaté Pleso
Observatory which are designed for CCD photometry and spectroscopy of
asteroids and comets,

¢ 0.61-m reflector equipped with CCD camera,
e 1.3-m reflector with visual and infrared CCD cameras
and a spectrograph,

and the equipments in Stara Lesna Observatory,

e photographic and digital all-sky camera of the European
bolide network,

e videocam system for TV recording of meteors,

e two computing clusters for modeling of the dynamical
evolution of the Solar System.

Analysis of photometric, spectroscopic, and polarimetric
observations of comet 67P/Churyumov—Gerasimenko

0. Ivanova'?, V. Rosenbush?, N. Kiselev? L. Kolokolova®, and
V. Afanasiev?

' Astronomical Institute of the Slovak Academy of Sciences, Slovak
Republic

*Main Astronomical Observatory of the National Academy of
Sciences of Ukraine, Kyiv, Ukraine

? University of Maryland, College Park, MD 20742, USA

* Special Astrophysical Observatory of the Russian Academy of
Sciences, Russia

oivanova@ta3.sk

Comet 67P/Churyumov—Gerasimenko was the target of the European
Space Agency’s Rosetta mission. Within the framework of ground-based
support of the Rosetta mission, we carried out three sets of photometric,
spectroscopic and polarimetric observations of the comet at the 6-m
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telescope of the Special Astrophysical Observatory in 2015-2016.
Heliocentric distance of the comet was within the range from 1.61 au to
2.72 au and phase angle ranging from 33.2° to 10.4°.

Strong CN and relatively weak C,, C;, and CO" emissions were
identified in the spectra of the comet on November 8 and December 9,
2015, while the NH, emissions were only observed on November 8. In the
spectrum derived on April 3, 2016, the CN emission was only found. The
value 1og[Q(C,/Q(CN)]=-0.43 corresponds to the carbon-chain depleted
class of comets. The spectra of the comet show a high level of the
continuum referring it to dust-rich comets.

The spatial distribution of intensity, color, and linear polarization over
the coma showed the following features. Two bright long-lasting jets and
tail, observing from November 2015 to April 2016, have color redder than
the surrounding coma. Near-nucleus area is also redder and more polarized
than the adjacent coma. These findings may be a sign of the presence of
large (or more abundant in organics) particles which were discovered by the
Rosetta mission in the near nucleus coma. With increasing distance from
the nucleus, the coma becomes bluer.

The radial variations of polarization and color suggests an evolution of
the particle properties, most likely, fragmentation and/or sublimation of the
dust particles from sizes >100 micron near the nucleus to sizes ~5-10
micron at about 5000 km from the nucleus and even smaller at larger
distances. It is likely that the “turning point”, where the polarization trend
changes from decrease to increase, can be diagnostic about the dust
fragmentation rate. The values of color and polarization near the nucleus
may be used to estimate the initial size of particles.
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[OI] emission in comet 252P/LINEAR and ground-based Fabry-
Perot observations at the 6-m telescope.

0. Ivanoval’z, A. Moiseev3, V. Afanasiev’

! Astronomical Institute of the Slovak Academy of Sciences, Slovak
Republik
* Main Astronomical Observatory, NAS of Ukraine, Ukraine
? Special Astrophysical Observatory, Nizhnij Arkhyz, Russia

oivanova@ta3.sk

Comet 252P/LINEAR is a Jupiter-family comet and near-Earth object
discovered by the LINEAR survey on April 7, 2000. The comet passed
perihelion on 2016 Mar. 15 and was a close approach to the Earth on 2016
March 21, at 0.036 au. Observations: Comet 252P/LINEAR was observed
during two periods: on April 1, 2016 and April 5, 2016, when its
heliocentric distance, r, increased from 1.024 to 1.038 au, geocentric
distance, A, has increased from 0.072 to 0.095 au, and phase angle, o, was
between 68° and 63°. The observations of the comet were performed at the
primary focus (f/4) of the 6-m telescope BTA of the Special Astrophysical
Observatory (Russia) with the multi-mode focal reducer SCORPIO-2. The
following modes of the instrument were used for observations: direct CCD
images, the long-slit spectroscopy and with Fabry-Perot etalon. Scans of the
[OINA6300 emission line were obtained in the order to estimate oxygen
production. By taking into account photodissociation of H20 and OH as
sources of O(1D), we find the ratio Q(H,0)/Q(O(1D)) and obtain Q(H,0)
from our Q(O(1D)) measurements. Molecular emissions of C,, C3;, CN, NH,
and CO" in the cometary coma were identified from analysis of long-slit
spectroscopy of the comet. The dust coma shows a strong enhancement in
the sunward direction.
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The program and hardware complex for observation of occultations
of stars by asteroids.

V.L. Karbovskyl, V. V. Kleshchonokz, M. 1. Buromskyz, V. L
Shavlovsky'

'Main Astronomical Observatory, NAS of Ukraine, Kyiv, Ukraine
*Astronomical Observatory, Taras Shevchenko National University of
Kyiv, Ukraine
karb@mao kiev.ua, klev@observ.univ.kiev.ua

In 2016 we started preparation to the program of observation of
occultations of stars by asteroids on the telescope AZT-2. We developed a
new method of registration of occultations with the CCD camera using the
TDI mode of observations. We propose to write the star treks obtained in a
direction of declinations while the telescope follows the diurnal motion of
stars. Observations are made with use of the CCD camera Apogee Alta
U47. The observations and the reading of images are controlled by a
special program. It allows us to vary the rate of a charge transfer in a wide
ranges, thus improving the limiting magnitudes. The observations are
planned to be obtained with a telescope AZT-2, which mirror is of the
largest diameter in Kiev (D=0.7 m). Because the optico-mechanical block of
a telescope AZT-2 that allows one to observe in a primary focus of the
telescope is not available, we designed and manufactured the optical
reducer with a threefold scale reduction, which provides a field of view a 10
angular minutes with a CCD camera Apogee Alta U47, with equivalent
focal length of 3.2 meters. The CCD camera is mounted on a table which
allows us to move it in two directions during the adusting. Also was 2-
manufactured x a coordinate little table

The test observations have shown that the star images obtained with a
V-filter have symmetric shape and are approximated by the two-
dimensional Gaussian with the parameter ¢ =1.6 pcs that responds to
FWHM =4.0 pcs or 2.2".
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Asteroid size distributions for the main belt and for asteroid
families

A.Kazantsev and L. Kazantseva

Kyiv National Taras Shevchenko University
ankaz(@observ.univ.kiev.ua

Usually the asteroid size distribution is presented as a power-law
dependence
dN(D) = kD"dD
where dN(D) - the number of asteroids in a narrow size range d(D), k
and b - some permanent parameters. The dependence describes all existing
asteroids, but not only opened ones. The asteroid size distribution to some
extent may indicate on the origin mechanism of the asteroid belt.

Our previous studies have shown that the b parameter in asteroid size
distribution for the full belt is significantly different for different sizes of
bodies. The 5(D) dependence in the size range of from 10 to 200 km is
rather complicated. The minimum b value (0.5 - 1.0) occurs at D = 60 —
80 km. At the maximum asteroid sizes the b parameter equal about 2.5, at
the minimum sizes — about 3.8. Such dependence was obtained by on the
IRAS database, which contains albedos and sizes of 2228 asteroids.

Later the WISE array was published, which contains sizes and albedos
of more than 80,000 bodies. These data make it possible to construct
asteroids size distribution for separate families.
Eos family is the most numerous family in the WISE database, where are
contained sizes and albedos of about 6,000 bodies of the family. These data
were used for construction of the »(D) dependence for Eos family. The
dependence was in a qualitative sense very close to the corresponding
dependence for the full asteroid belt.

Such similarity of the size distribution for the full asteroid belt to the
distribution for a separate family may testify to a likeness between theirs
origin mechanisms. Today is recognized that every single asteroids family
is formed as a result of destruction of a large body. So the origin of the
asteroid belt may be the same.
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On supplementing the database of earthquakes
with parameters of tidal forces from cosmic bodies

A.Kazantsev and L. Kazantseva

Kyiv National Taras Shevchenko University
ankaz(@observ.univ.kiev.ua

A possible gravitational influence of the celestial bodies on earthquakes
is consider as a trigger mechanism. In most publications on the question,
correlations between the number and power of seismic events with the
Moon’s phases, with distances of the Moon from the Earth, with time of the
days are analysed.

It is clear, the trigger mechanism of the Moon and the Sun action
on the earthquakes can only be the gravitational. Thus we should consider
an influence of the tidal forces from the cosmic bodies, especially the
resultant tidal forces of the Moon and at the Sun — RFms. Therefore, to
determine a possible influence of the cosmic bodies on earthquakes it
should look for connections of the earthquake characteristics (frequency,
magnitude, depth, etc.) with the value and direction of the RFms at the
moments of the seismic events. Search connections with other parameters
(Moon’s phases, the bodies positions in the orbits and distances from the
Earth, time of the day, etc.) can only complicate and confuse the study of
the problem.

To search of the connection of the Moon and the Sun with
earthquakes the database of the European-Mediterranean Seismological
Center CSEM/EMSC is used (http://www.emsc-
csem.org/Earthquake/world). The database contains information on
earthquakes with magnitudes above 2 numbers since October 2004. By mid-
March 2017, there were more than 320,000 recorded events in the database
with such data: time point, the epicenter coordinates, depth of the
hypocenter and the magnitude.

For each earthquake in the CSEM/EMSC database tidal forces of
the Moon and the Sun and their resultant (RFms) were calculated.
Correlations between the parameters of the tidal forces and the values in the
CSEM/EMSC database were looked for. Search for correlations were
carried out for the entire surface of the Earth, and for several separate
hypocenters.

By today the obvious correlation between earthquakes and value
and direction of the RFms was not found. There were plotted and analyzed
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dependences of earthquake magnitudes and depth of the hypocenters upon
other parameters of the Moon and the Sun for several separate seismic
zones. There are no obvious physical connections or correlations were
found.

Clearly, in active seismic zones the key role play not the tidal
forces, but the subterranean processes. Perhaps the gravitational influence
of the Sun and the Moon to earthquakes, if it exists, can be found in arecas
with low seismic activity.

To search for such connections, we plan to supplement the
CSEM/EMSC earthquake database for each given moment and hypocenter
with the tidal forces from the Moon and the Sun, the resultant forces, their
directions, and some other values. The combined database of earthquakes
and tidal forces from the Moon and the Sun will be recorded in text format
and displayed for universal access.

Comet in the UKRVO Joint Digital Archive and possibilities
for re-processing of photographic images

Kazantseval.V.!, Shatokhina S. V.%, AndrukV.M. >
' Astronomical Observatory, Taras Shevchenko Kyiv National
University, Kyiv, Ukraine
Kazl@ukr.net
*Main Astronomical Observatory NAS Ukraine, Kyiv, Ukraine

Now UKRVO Joint Digital Archive consist more than 41 000
photographic images of star fields and different celestial objects, which was
received in 1908-2006. These materials were used for the solution of classic
astrometry problem - positional and photometric determinations of objects
registered on the plates. There are modern processing of the photographic
observations of Uranus and Neptune, the issues of characteristic curve
restoration for astronomical negatives exposed in the wide range of
expositions in U, B Johnson color bands using different telescopes,
Astrometry of the h and y Perseus clusters, astrometry and photometry of
digitized plates of the FON project, positions Pluto system from digitized
images of photoplates, search small bodies images in collections digitized
photographic observations of previous years, determination of proper
motions of circumpolar stars by using images from Ukrvoplate archives,
research of the long-term behavior of the Pleiades, catalogues of the faint
objects in the areas with gamma-ray bursts, positional catalogues of Saturn's
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and Jupiter's Moons and other.

Now we have started a new project for the analyzing images of
comet from different observation program long series of observations. We
plan to also search for images of comet on the plates from other observation
programs.

An overview of software packages for orbital evolution modelling of
meteoroids

N.S.Kovalenko
Astronomical Observatory of Kyiv National University, Kiev,
Ukraine
kievplanet@ukr.net

One method of monitoring potential danger from meteoroids, asteroids,
and comets is modeling their orbital evolution by modern software
technics. As an introduction to the task of search for parent bodies of
meteoroids and their orbital evolution modeling an overview of applicable
software packages by different authorsis presented. Advantages and
restrictions of different packages are considered. The software discussed
includes ORAS, IMEM, OrbFit, and others.

Activity of the selected Qort Cloud comets with perihelia at large
distances from the Sun

1. Kulyk', P. Rousselot’, P. Korsun', V. Afanasiev’

' Main Astronomical Observatory of National Academy of Sciences of
Ukraine, 27 Akademika Zabolotnogo Str., 03680 Kyiv, Ukraine
? University of Franche-Comté, Observatoire des Sciences de I’Univers
THETA, Institut UTINAM-UMR CNRS 6213, BP 1615, 25010 Besangon
Cedex, France
? Special Astrophysical Observatory of the Russian AS, Nizhnij Arkhyz,
369167, Russia

Many comets exhibit considerable level of activity at large distances
from the Sun, where the sublimation of crystalline water ice cannot account
for observable comae. Different patterns of physical activity observed at
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large heliocentric distances may be related to the primordial differences in
composition of comet nuclei. Therefore, monitoring of physical activity in
the wide range of heliocentric distances can potentially contribute to the
understanding of internal structure of comet-like bodies. We have observed
14 Long Periodic Comets (LPC) with orbital perihelia lying beyond the
“water ice sublimation zone” to quantify the level of physical activity in the
wide range of heliocentric distances. The pre-perihelion observations were
made when targets moved between 6.5 and 12.6 au from the Sun; the post-
perihelion activity was monitored between 4.5 and 10.6 au. From the
observed 14 distantly active LPCs 10 are dynamically new, i. e. these
objects perform their first visit to the inner part of the solar system, it is
expected, therefore, that they have undergone less thermal processing than
those accomplished some previous revolutions. Bulk of the data was
gathered with the 2-m Robotic Liverpool Telescope (Observatorio del
Roque de Los Muchachos, La Palma, Spain). Some targets were observed
with the 2-m RC Telescope located at Peak Terskol Observatory and the 6-
m Telescope of the Special Astrophysical Observatory (Northern Caucasus,
Russia). Since most of recently obtained spectra of distant active objects
has been continuum dominated, we used B, V, R, I images to estimate
some global characteristics of the targeted comets: the dust production rate
of comet nuclei and the color indices of dust comae. The sample of the
investigated targets is statistically small, therefore we complemented our
results with those published in literature and found that the comae of the
dynamically new comets, which were on their inbound leg, may be slightly
redder in the BV spectral region than the comae of the comets passed
through the perihelion. The comets have demonstrated various level of
physical activity parameterized with an Afp parameter: three of them have
been highly active during the observations with Afp surpassing 1500 cm,
meanwhile the calculated Afp for three returning comets were less than 204
cm. The lower level of distant activity for returning comets has been
previously mentioned in literature. Taking into account that the onset of
pre-perihelion activity had probably happened at larger distances than we
observed, plausible mechanism causing the pre-perihelion activity could be
annealing of amorphous water ice.
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Photometric and Spectroscopic Observations of the Comet 29P/
Schwassmann-Wachmann 1 in August 2016
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Andrievsky

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

®Astronomical Institute of the Slovak Academy of Sciences, Slovak
Republic, oivanova@ta3.sk

‘Main Astronomical Observatory of the National Academy of Sciences
of Ukraine, Kyiv, Ukraine

4 Universidade de Sdo Paulo, instituto de Astronomia, Sdo Paulo, SP,
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' Astronomical Observatory, Odessa National University, Odessa,
Ukraine
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We carried out photometric and spectroscopic observations of comet
29P/Schwassmann—Wachmann 1 at the 4.1-meter SOAR telescope on
August 12, 2016. During this period, the comet was observed at a distance
of 5.9 AU from the Sun. The comet showed low activity with faint coma.
Distribution of energy with wavelength, identification of molecular
emissions in spectra, dust color, dust production rates will be obtained from
the spectral and photometrical data. We searched of CO+ and N2+
emissions in the comae of this comet is evidence that it was formed in the
outer regions of the Solar System or in a pre-solar interstellar cloud in a
low temperature environment with T<25 K. Analysis of morphological
structures in cometary coma was performed using digital filters.
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Generalized calibration of the scale of asteroid polarimetric albedos

D. F. Lupishko
Institute of Astronomy of Kharkiv V. N. Karazin National
University,
Sumska str. 35, Kharkiv, 61022, Ukraine
lupishko@astron.kharkov.ua

To date, six different calibrations of the polarimetric albedo scale of
asteroids have been published. Each of them has its own random and
systematic errors and gives its own values of the geometric albedo of
asteroids. As a result, on the one hand, this makes it difficult to analyze and
compare them, and on the other hand, it becomes increasingly difficult to
determine which of the proposed calibrations should be used to obtain the
most reliable albedo values. In addition, in recent years new databases on
albedo asteroids, obtained from radiometric surveys of the sky by means of
orbital space technology (WISE, NEOWISE, AKARI, IRAS-data) have
appeared, and the database on diameters and albedo of asteroids, obtained
from observations of asteroid occultation of stars, was also significantly
enlarged. All this makes it relevant and appropriate to construct a
generalized scale of polarimetric albedo of asteroids that would take into
account the advantages and disadvantages of existing calibrations, and
would also be based on new data on the albedo of asteroids and their phase
dependences of polarization.

A critical review of the existing calibrations is made and a new
generalized calibration of both empirical relationships "slope h — albedo
py" and "P.;, — albedo p," is made, which is based on the use of all
available albedo series of asteroids and the most complete data on their
polarization parameters. The following values of the coefficients of
generalized calibration are obtained:

log py = — (1.01620.010) log h — (1.719+0.012)
log py = — (1.33120.015) log Py — (0.882+0.016).

It is shown that the systematic errors in the values of the albedo of
asteroids obtained by generalized calibration is much lower than obtained
by individual calibrations. Besides the convergence of the albedo
calculated from the polarimetric slope h and from the depth of the negative
polarization branch P, is better. The use of the proposed calibration
makes it possible to obtain the polarimetric albedos of asteroids in the
system of radiometric ones and of albedos from occultations, which in turn
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eliminates the difficulties noted above and makes it possible to compare the
obtained polarimetric albedo values with radiometric and occultation ones,
to carry out statistical investigations and to solve other problems.

Results from optical CCD observations of asteroid 2014 JO25
during its close approach to the Earth on April 19, 2017

N.V.Maiguroval, A.V. Pomazan', O.M. Kozhuhov’

! Research Institute "Mykolaiv Astronomical Observatory",
Mykolaiv, Ukraine
? Center of Special Information Receiving and Processing and
Navigating Field Control, National Center Of Space Facilities Control
And Test, State Space Agency of Ukraine
nadija@nao.nikolaev.ua

Astrometric observations play a key role in ensuring that moving
objects first detected remain recoverable after their discovery. The asteroid
2014 JO25 qualified as Potentially Hazardous Asteroid, was discovered in
May 2014 by astronomers at the Catalina Sky Survey, Arizona. We present
the results of the optical CCD observations of the asteroid 2014 JO25
obtained during its close approach to the Earth April 19, 2017. The
observations of the asteroid were carried out at telescope KT-50 (Mobitel
complex) of Nikolaev Astronomical Observatory and short-focus 0.30-m
Zonnefeld telescope equipped CMOS camera of Center of Special
Information Receiving and Processing and Navigating Field Control. The
observations series during three nights were obtained (April 19, 24, 25).
The observations were reduced with the Astrometrica software, using the
USNO CCD Astrograph Catalogue 4 (UCAC4) as a reference. We have
made the comparison of observed topocentric positions (O) with the
calculated ephemeris (C) provided by onlline service HORIZONS and have
calculated the residuals (O—C) in both coordinates. The RMS errors of the
differences (O-C) were within (0.1-0.2)arcsec and (03-0.4) arcsec. for
Nikolaev and Zalistsy observations respectively. To estimate external
accuracy of our observations and to compare our results with other
observatories open data-base NEODyS-2
(http://newton.dm.unipi.it/neodys/index.php?pc=1.1.0&n=2014+jo25) was
used.
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Occultation albedos of individual selected asteroids

O. I. Mikhalchenko'?, V. G. Shevchenko'?
'Institute of Astronomy of V. N. Karazin Kharkiv National University,
Ukraine
*Department of Astronomy and Space Informatics of V. N. Karazin
Kharkiv National University, Ukraine
olgafantomsky(@gmail.com

The geometric albedo is one of the basic physical parameters of
asteroids, which is used for preliminary classification of asteroids by
compositional type. To determine the geometric albedo of an asteroid, it is
necessary to know simultaneously the absolute magnitude and the
instantaneous effective diameter of the object. Database of about 200
asteroids with high-quality occultation diameters was formed by authors. It
will be used to create a calibration database for the albedo of asteroids.

We present new estimates of the albedo of about forty main-belt
asteroids of different sizes and compositional types. For determining the
absolute magnitudes of the selected objects the detailed magnitude-phase
dependences including small phase angles (<1°) were used. The three-
parameter HG G, magnitude system was applied to fit the magnitude-phase
dependences. More than half of selected objects are dark asteroids with little
or no opposition effect. About ten asteroids have small lightcurve
amplitudes which make it possible to determine their absolute magnitudes at
the time of occultation without using numerical models. To estimate the
absolute magnitudes of the remaining asteroids, their lightcurves obtained
near the moment of occultation were used. Correlations between the derived
albedos and albedos obtained from IR-observations (WISE, AKARI) are
considered.
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Dynamical evolution of comet 29P/Schwassmann-Wachmann 1 in
the Solar System

L. Nesluﬁanl, D. Tomkol, 0. Ivanova'?

' Astronomical Institute of the Slovak Academy of Sciences
'? Main Astronomical Observatory of National Academy fo
Sciences Kyiv, Ukraine

Comet 29P/Schwassmann-Wachmann 1 currently moves around the
Sun in an orbit wholy situated between the orbits of Jupiter and Saturn.
Recent Spitzer observations, however, revealed that it contains a material
that formed in a hotter region than the cometary nuclei used to form.

We investigate a recent dynamical evolution of 29P to point out its most
probable previous orbit, a range of its migration in the inner Solar System,
and to indicate the region of its origin. We numerically integrate the
nominal orbit of the comet, as well as the orbits of 100 clones, mapping the
phase space in which the actual orbit of the comet could be situated in
respect to the orbit-determination uncertainity. We consider only the
gravitational perturbations by the planets and non-gravitational effects are
not considered for this large comet. We confirm that 29P is now situated in
a chaotic region. After several hundred thousand years, it will be, most
probably, ejected into interstellar space. The comet orbit has largely
changed during its residing in the inner Solar System. Hence, its surface
can no longer be regarded as primordial. Some features, which are
inconsistent with the site of formation of a typical comet, are not
surprising.
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Spectrophotometric researches of comets with AZT-14 in Lisnyky
(2015-2017)

V.A. Ponomarenko, A.O. Simon, K.I. Churyumov], V.V. Kleschonok

Taras Shevchenko National University of Kyiv
vasiliyponomarenko@gmail.com, andrew simon@mail.ru,

libra2(@ukr.net

The observations and researches of comets 41P/Tuttle-Giacobini-
Kresak, C/2014 Q2 (Lovejoy), C/2013 US10 (Catalina) and C/2015 V2
(Johnson) by optical spectra with an average resolution (A/AA = 1200) in the
wavelength range AL = 3600-7800 AA are presented. The spectra were
obtained in 2015-2017 with the help of the telescope AZT—-14 (D =0.48 m,
F ="7.7 m) and the spectrograph ASP-9 at the Kyiv comet station (585) of
the Astronomical Observatory of Taras Shevchenko National University of
Kyiv.

The comparative analysis of the spectral peculiarities of comets has been
presented. The identification of spectral emission bands and lines was
carried out based on obtained spectral material. The distributions of general
and reflected energy along the slit of the spectrograph for the near nucleus
regions of comets were built. The physical parameters of the neutral comas
of the comets (energy fluxes, the number of molecules C,, C; and CN and
their gas productivity, other parameters) were calculated. Relative dust
productivity (Afp) and spectrophotometric gradient were obtained also.
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Temperature peculiarities of formation and detection of fluorescent
cometary continuum

V.A. Ponomarenkol, V.F. Hraniakz, K.I. Churyumovl,

V.V. Kleschonok!

' Astronomical observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine
*Vinnytsia National Technical University, Vinnytsia, Ukraine
vasiliyponomarenko@gmail.com, titanxp2000@ukr.net, libra2@ukr.net

Under fluorescent cometary continuum we understand the phenomenon
of absorption of solar energy rather complex organic molecules in the UV
wavelength regions followed by re-emission in the visible range. Can to
assume, that when approaching of the comet to the Sun, luminescence
intensity will increase in inverse proportion to the square of the distance
from the Sun to a certain critical point, until the cometary coma it reaches a
critical temperature. After that there will be a sharp decrease in the
amplitude of the fluorescent continuum within a band cutoff temperature at
the end of which the amplitude of the fluorescent continuum reduced to zero
and will remain so in the future temperature rises. Since the luminescence
continuum can consist of the emission of several luminophores, the effect of
a stepwise decay of individual sections of the continuum spectrum is
possible. It's related with a mismatch of the temperature-damping bands for
different phosphors. The conclusion is confirmed in the spectral
observations of comets and experimental studies on the phenomenon of
luminescence.
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Catalogue for first epoch of circumpolar star
by using images from UkrVO plate archive.

Protsyuk Yu.l., Kovylianska O.E., Protsyuk S.V., Maigurova N.V.
Research Insitute: Mykolaiv Astronomical Observatory (RI MAO),

Mykolaiv, Ukraine
yuri@mao.nikolaev.ua

UkrVO plate archives contain information obtained at different years
and in different observatories for the same regions of the sky. It allows us to
carry out their joint processing and to receive new results for target objects.
To obtain proper motions of stars in circumpolar areas we planned to use
two epoch from RI MAO archive (observed epoch 1929-1931 and 1972-
1974) and epoch near 1985 from Main Astronomical Observatory (MAO
NASU, Kyiv) archive.

First investigation have made in 2015 with selected 35 photographic
plates from the RI NAO archive and 161 plates from the archive of the
MAO NASU in declination zone of 65° to 90°. A mean epoch difference
between the plates from these archives is 55 years. Scanning of the plates
and data processing were independently carried out by both observatories. A
catalogue of proper motions for 30 thousand common stars up to 15™ was
compiled using these two input data. The catalogue shown good linear
correlation of proper motions with Tycho2 catalogue one.

To continue this work we scanned all 196 plates for first epoch from RI
MAO archive. Scanning was carried out by using 6 scans with a resolution
of 1600 dpi. The raw image processing was carried out by using the
MIDAS/ROMAFOT package to obtain (X, Y) coordinates. Star
identification and astrometric reduction in the Tycho-2 reference system
was made by using own software. The catalogue of more than 3 million
stars up to 15™ in declination zone of 65° to 90° at 1930.4 mean epoch was
compiled with usage 190 plates. Standard deviations of equatorial positions
are o, = +0.13" and o5 = +£0.19". A comparison of catalogue positions with
modern astrometric catalogues was conducted.

We are planning to get catalogue of circumpolar star for our second
epoch and star proper motions in near future.
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Dust colour variations in the comet C/2013 UQ4

0. Shubinal, 0. Ivanova1’2, E. Zubko3, G. Videen4’5, M. Mommert®, J. L.
Hora’, Z. S. Krisandova', J. SVOI‘Cfll, A. Novichonokg, and S. Borysenko1
Main Astronomical Observatory of National Academy of Sciences,
Kyiv, Ukraine
* Astronomical Institute of the Slovak Academy of Sciences, Tatranska
Lomnica,Slovak Republic
3 School of Natural Sciences, Far Eastern Federal University,
Vladivostok, Russia
4 Space Science Institute, Boulder, CO, USA
> U.S. Army Research Laboratory, Adelphi, MD, USA
8 Northern Arizona University, Department of Physics and
Astronomy, Flagstaff, AZ, USA
7 Harvard-Smithsonian Center for Astrophysics, Cambridge, MA,
USA
¥ Petrozavodsk State University, Petrozavodsk, Russia
belkalenaastronom@gmail.com

We present results of observations of dust colour in the inner coma of
the comet C/2013 UQ4 (Catalina) obtained in B and R filters. We found
significant changes in dust colour from red to blue over a period of only two
days. The colour slope was ranged from -12.67+8.16% per 0.1 um to
35.09+11.70% per 0.1 pm. Based on infrared observations from Spitzer
Space Telescope we classified the comet C/2013 UQ4 as a dust rich comet.
The colour slope was analyzed using the model of agglomerated debris
particles. We concluded that the comet’s coma was chemically
heterogeneous, consisting at least of two components, that produced the
bluest and the reddest colours. The first component is consistent of Mg-rich
silicates, and the second one is consistent of either Mg-Fe silicates, kerogen
type II, or organic matter processed with a low dose of UV -radiation.
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Kinematics of our Galaxy from the PMA and TGAS catalogues

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

We present our results of kinematic investigations of the Galaxy using
the PMA and Gaia TGAS data. The Galactic kinematic parameters
including Oort constants, solar motion velocity relative to the LSR as well
as apex coordinates were derived. Two methods were used in calculations:
the Ogorodnikov-Milne model and a decomposition on a set of vector
spherical harmonics.

We trace the dependence of derived kinematic parameters on distance
obtained from parallaxes for common stellar sample of mixed spectral
composition of the PMA and TGAS catalogues. For the fainter PMA stars
distances were derived from reduced proper motions separately for different
stellar classes.

There are systematic differences between the PMA and TGAS data. The
Oort constant B gradually decrease as the distance increase while the Oort
constant A has a minimum at about 2 kpc and then gradually increase with
distance.

We confirm conclusions of other authors about the existence of extra-
model harmonics in the stellar velocity field. At the same time not all
parameters of the Ogorodnikov-Milne model are statistically significant,
and the set of parameters depends on the stellar sample.

O BO3MOXKHO¥ poJin l/l36paHHl)lX TPAHCHENITYHOBBIX IUVIAHETHBIX
TeJl B TUHAMHUYECKO 3BOJIIOLNH A0JITONIEPUOANYECCKUX KOMET

A.C. Tynues, P.A. I'ynuen
lamaxuHckas Actpodusnueckas OdcepBatopusi, HAH

Aszep0aiimkana, oc. 0. Mamenanuesa, [1lamaxa, A3epOaiimkan
rustamdb@gmail.com

HccnenoBana sBomonus opOur 235  NONTONEPHONMYECKHX U
CPEAHENEePHOIMUECKUX KOMET J0 HMX OTKPBITHS. PacyeTsl OXBaTHIBAIOT
~100000 sreT. YuTeHBI TpaBUTAIMOHHOE BIUSHHUE 8 IUIaHeT W 5 Haumboee
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MacCHBHBIX TPAaHCHENTYHOBBIX IutaHeTHBIX Ten (Ilmyrona, CenHel,
Xaywmea, Dpunsl, 1 2012 VP3). B 3amade cTaBuiachk 1enb HATH TECHBIE U
YMEpEeHHbIE COMMKECHHS KOMET C IIePSUNCICHHBIMH KOWIIEPOBBIMH TEJIaMHU.
B pesymbraTe pacdeToB ymanoch HaiiTh 36 CONMMKEHHMI TaKOTO XapaKTepa.
CrenaHo mPeNNOJIOKEHHE O TOM, YTO B TPaBUTALUOHHON 3BOJIIOLMH
JIOJITOTNIEPHOINUECKUX KOMET KOMIEpOBHbIe Tea UrpaloT BECbMa 3aMETHYIO
PpOJBb.

OpOuTajabHas IBOJIONUSA U NPOUCXOKACHHE KOMEThI
67P/UypromoBa — I'epacumeHko

P.A. I'ynues
[MamaxuHckast Actpodmsmueckas ObcepBatopuss, HAH

Azep0aiimkana, oc. 0. Mamenanuesa, [llamaxa, A3epOaiimkan
rustamdb@gmail.com

B pabore paccmoTpeHa JAMHAMUYECKash ~ OBOJIONHMS  OPOUTHI
KOpoTKomnepuoandeckoii komerbl 67P/UyptomoBa — I'epacumMeHko c
ICJIbIO BBIACHCHUA TPABUTAIIMOHHOTO BJIHWAHUA Ha HEE CO CTOPOHBI
OoNpIIMX TUIAHET, B 4acTHocTH lOmuTepa. B pesynbrare MOJIydeHHBIX
BBIYMCIICHUH TIPH YHCIEHHOM HWHTETPUPOBAHMM YPAaBHEHUH JBMKEHUS
KOMETBI aBTOPOM TaKKE OIpEZENeH IMpEeIoJaracMplii HCTOYHUK KOMETHI
— mosac Koiinepa. Ilpm wuccnenoBannu 3BoMONMHM  OBLIO  CO3JaHO
MHOXKECTBO BUPTYAJIBHBIX OPOHUT C IOMOIIbBIO KOBAPHAHTHOW MAaTpHUIEI B
JOBEpUTEIEHOM  HMHTepBaJie. B cUMymsmMm  Takke  yYTEHBI
HerpaBuTaoHHble cuibl Al, A2 u A3 cormacHo Monmenn MapcaeHa —
CexaHMHBI, KaK U PEISITUBUCTCKUE BO3MYIIIEHHUS cO CTOPOHBI CoHIIA.



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

PoJnb HerpasBiTaniiiHux e)eKTiB B yTBOpeHHI CKynmYeHb B mosci
acrepoinis

Kazanner A.M., [[llepbaym JI.M.

AcTpoHOMiuHa obcepBaTopiss KHIBCHKOT0 HAIllOHAIEHOTO YHIBEPCUTETY
imeni Tapaca llleBuenka
ankaz(@observ.univ.kiev.ua

B ronoBHoMy mosici actepoiniB B obnactsax pe3oHanciB 3 Omitepom
ICHYIOTb JIIOKM. 3a MEXaMM TOJOBHOTO IOSICY B O0OJACTSIX PE30HAHCIB
icHytoTh ckymueHHs. [{e rpyna ['mpau (@ = 3.97 a.0.) Ta Tposuii (a = 5.20
a.0.). SIkmo icHyBaHHS JIOKIB Ta MeXaHI3M IX YTBOPEHHS pO3pOOICHO
JOCUTh YITKO, TO TIOXOIPKCHHS CKYIM4EHb A0 I[OTO Yacy JIMIIAETHCS
IpoOIEeMaTHIHHM.

Tpuaudare pokiB TOMY aBTOpPH 3pOOMIM CHIpoOy MOSCHHUTH
MOXO/DKEHHS Tpymu [iMbau TepexoioM Tl 13 30BHINIHBOTO Kparo
TOJIOBHOTO TIOSICY acTepoimiB. Byno moka3aHo NPUHIMIIOBY MOXKIHMBICTH
TaKoro Mepexojly MpH MOYAaTKOBUX EKCIIeHTpHcHuTeTax opOiT e > 0.3 [1]..
Onnak, B rpyny [imbau Taki Tijla MEPeXOJsTh HA HECTIHKI opoOiTh i
NPOTArOM KIJIBKOX COTEHb POKIB IOKHAAOTh JaHy 30HY. Toxmi Oyio
3p0o0JIEeHO BHCHOBOK, 110 JUIS MOSICHEHHS TOXOJ/DKEHHS acTepoiliB rpymu
Tinpau Ctij MIyKaTH 1HITHH MEXaHi3M.

[IpoTsiromM ocTaHHIX JIeCATH POKIB B HalIMX IyOuikarisx [2] Oymo
BKa3aHO Ha ICHyBaHHA B TOJIOBHOMY IIOfICi acTepoiliB IEBHOTO
Herpasitanifinoro edekry (HI'E). Jlammit HI'E Buximkae mnepeBaxHe
cucTeMaTHyHe 30UTBIICHHS BEIWKHUX IBOCEH OpOIT acTepoimiB 3 MaluMU
anmsbeno. IcayBamns HIE minTBepKyeThcs TOYHHMH pO3paxyHKaAMHU
eBOMOLiT OpOiT acTepoimiB Ta po3moAiIaMH 3a alb0eno acTepoiliB B
OKpeMux cimeiicTBax. B Ham 9ac MIBHIKICTH 3pOCTaHHS BEIHKHX MiBOCEH
opGit actepoini 3 posmipamu 5-40 kM craHoBHTH 5-8x10° a.0. 3a pik.
[IpuyoMy, mpu 3MEHIIEHHI aJp0eq0 acTepoimiB IMIBHIKICTH 3POCTAHHS
BEJIMKHX IiBOCEH iXHiX OpOiT, B CEpeAHPOMY, 301TBIITYETHCS.

Skmo B po3paxyHKax €BOJIONIi OpOiT acTepoilniB BpaxyBaTH Mif0
sragaHoro HI'E, To Tina i3 30BHINIHBOTO Kpaio MOSCY MOXKYTh MEPEXOAUTH
B rpymy linpam Ha cTiliki opbiTH ¥ 3aiummaTucs TaMm, IIOHAMEHIe, Ha
JIECATKH THCSY POKIB.

His HI'E B mosci acTepoiniB MOke MOSICHUTH HE JHIIe caM (hakT
icHyBaHHs rpynu ['inpan. 3a3HaueHUH MeXaHi3M Nepexoy Tl B 110 IPYILY
13 30BHILIHBOTO KPalo T'OJIOBHOTO MOSCY A€ i MOSCHEHHS HU3BKUX alb0es10
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acrepoimnis rpymu ['inpan.

1. Kazannes A.M., lllepbaym J.M. O6 00pa3oBaHHH CTYIICHHUH B MOsICE
actepounioB // Bectn. Kues. Yu-Ta. ActpoH. 1986. — 28. — 87-89.

2. Kazantsev, A.M. Possible effect of spatial separation of bright and
dark asteroids // Kinematics and Physics of Celestial Bodies. 2007. — 23. —
6. —258-264.

MeTeopu 3 aHOMAJIbLHUMH BUCOTAMU MOSIBU 32 TeJieBi3iiHUMU
crnocrepe:xeHHs MU B Kuesi

I1. M. Kosak

ActpoHoMiuHa oOcepBaropis, KuiBChbKUA HaIiOHATBEHUH
yHiBepcuteT imeHi Tapaca llleBuenka, Kuis, Ykpaina
kpm@univ.kiev.ua

Ha ocHOBiI [10JaTKOBOTO MEPeriisiay Ta OIPAIOBAHHS BiJICO3AIKCIB
0a3MCHUX TEJEBI3IMHUX CIOCTEPEKEHb METEOpiB B ACTPOHOMIUHIH
obcepparopii KHY mpoBefeHO CENeKI[il0 METeOpiB 3a aHOMAaJbHUMHU
(OTOMETPUYHNMHU Ta KIHEMaTHYHUMH Xapakrepuctukamu. OcoOJIMBy yBary
MIPUIIEHO peecTparii MeTeOpiB Ha HaJBEIUKHUX BUCOTaxX — Oumbmie 130 kM.
Ha BiaMiHy Bil NpPaKTUYHO BCTAHOBJICHHUX CHOTONHI (PakTiB MPO MOSBY
IIBUJIKUX MacHBHUX MeTeopiB (0ominiB) morokis Jleownin, [Tepcein, Opionin
Ha Bucorax Buue 130-135 kM, ax go Bucor 160-195 kM, oTpumano
MATBEP/KEHHS TOSBU HAa AHOPMAIBHHX BHCOTAaxX CIAa0KMX METEOopiB 3
Manor Macoo mopsaky 107 — 107 r. B 1993 pomi mpu crocTepexeHHsx
MeTeopHOTo ToTOoKY Ilepcein Hamu Oyi0 BrepIie 3apeecTpOBaHO OTOYHUN
MeTeop 3 BucoTor mnosBu 136.84 * 0.12 xm. Ilpu crnocrepesxkeHHIX
MereopHoro mropmy Jleoning y 2002 pomi Oyno 3apeecTpoBaHO TpHU
BIIHOCHO CaOKMX METEOpH, IO HaJeX,aTh TMOTOKY, 3 BHUCOTAMH TOSBU
oimpmie 135 km. Ilpm cnoctepexkeHHsx y BepecHi 2001 poky Oyio
3apeECTPOBAHO CIOPATUYHI METEOpH 3 BUCOTaMHU TOsBH ~135 kM Ta 132
kM. Y BepecHi 2003 poky — ciopaIudHUIA METEOp 3 BUCOTOIO mosBH >131.7
KM.

VY BiJNOBIIHOCTI 0 PE3yJbTATIB CHOCTEPEKEHb YECHKUX JOCIIIHHUKIB
Ta 3alpONIOHOBAHOTO TeopeTHkamu 3 I3paimo ta Pocii ix TeopermuHoro
0oOrpyHTYBaHHS IMOBIPHICTB IOSIBU METEOpa Ha aHOMAJIbHII BUCOTI € MPSIMO
MPONOPILIHHOK A0 HOro MIBUAKOCTI Ta Mijeis, 1 K Haciigqok Macu. ToOTo,
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yuM Oinbine Tino (TpH OXHINM i Tif ’kKe IIBHIKOCTI) — THM paHiIle BOHO
3’sBIsI€ThCs. O4EeBUIHO, 1O NPH HBOMY CIIOCTEpEXNHA arnapaTypa IMOBHHHA
MAaTH BiAMOBIAHUI NOPIT YyTIHBOCTI — QoTorpadivHa TeXHIKa HE JO3BOJIIE
O6aunTH Take cirabKe BUIPOMIHIOBAaHHA. Pe3ynbTaTh HamIMX CHOCTEPEKEHB
MeTeopHOoro motToky Ilepceimm 1993 3aramom He cymepedars TaKOMY
miIXoay, TOMY IO 3rajJlaHuii MeTteop OyB JIHCHO SICKpaBHH 1 MaB Macy
0.35 1, B TOif 4ac sIK OCHOBHA Maca METEOPiB Jexkana B Mexax 10° <107 T.
OpnHak 1l CHOCTEpeXkHi JaHi 1 He MiATBEPPKYIOTh TaKoi Teopil, OCKIIBKU B
TOMY JK KaTalio3l iCHye JeKiiibka MeTeopiB 3 moToky Ilepceim, ToOTO
LIBUKICHUX (2 TAaKOX CHOPaJAMYHUX 3 MEHIIOI LIBHJKICTIO), SIKi MaloTh
Macy Olsiblie rpama, aje 3’ sIBISIOThCS Ha KIIACHYHUX BUCOTaX. MeTeopH x 3
2001 ta 2003 poKiB CHOCTEPEKEHB € JyXe CIaOKUMHM, a BIATaK iX BeIHKa
BHCOTa IIOSBM HE MOXe OyTH TOsICHeHa 1 B paMKax HOBOI Teopii
TepMaJi3arii.

OmnmcaHi pe3ynbTaTH CIOCTEPEXKECHb BKa3yIOTh Ha HEOOXIiTHICTH
Heperisiy ICHYIYMX MOJIeNell INpo TMOsSBY HAJABUCOKHX SCKPaBHX
METEOPIB.

3aaum 1 BO3MOKHOCTH YKPAHHCKOIl MeTeOPHOii HAyKH: Buepa,
CerojiHs, 3aBTpa
C. B.Konowmuen, FO.11. Bomonryk
XapbKOBCKUIT HAITMOHAJIBHBIA YHUBEPCUTET PAJTHODIICKTPOHHKHY,

XapbKoB, YKpanHa
svitlana.kolomiyets@nure.ua

MeteopHasi Hayka MMeET MEXIUCLMIUIMHAPHBIA XapakTep. MeTeopsl
HMEIOT CBOE OCOOCHHOE 3HAUE€HHE B ACTPOHOMHMH, reo(pr3nKe, KOCMUIECKUX
HCCIICOBAHMAX, TPHKIAIHBIX HayKax (HampuMmep, METEOpHOH CBS3H,
METpOJIOTHM BPEMEHM M YacTOThI) M HEKOTOPBIX APYrux obyacTsax. B
METEOPHOH aCTPOHOMHMH METEOPHOE TeNlo (MJIM METEOPOWI) M3ydaeTcs Kak
OHO W3 TBEpABIX HEOECHBIX TEN Ha OKOJOCOJIHEYHOH opowure,
XapakTepu3yeMoil 6 OpOHMTaNbHBIMH IapaMeTpaMH (IKCIEHTPUCHTETOM,
OOJIBIION TOJIyOChIO, HAKJIOHEHHWEM, apryMEHTOM IEpUTeNusi, JOJITOTOH
BOCXOJIAIIETr0 y3J1a © MOMEHTOM BPEMEHHM, HAallpUMEP, MOMEHTOM BPEMEHU
CTOJIKHOBEHHS ¢ 3emieid). Macchl METEOPHBIX Tell KOJIEOMIOTCS B IINPOKUX
mpejenax, kKak U ux pasMepsl. Ilo gelcTByromiel ceifuac TEpMUHOJIOTUU
Munmana, npunatoi MAC B 1961 romy, METEOpHBIM TEIOM SIBISETCS

90


mailto:iluk@observ.univ.kiev.ua

ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

MEXXIUTAaHETHOE TEJI0, MEHBIIIEE aCTePOna, HO OoJbliee MoleKysl. B ceete
npoBeaeHHON paboThl kKomuccrueit @ MAC 1o U3MEHEHHIO TePMUHOJIOTUH
CeTOHA OJO0OPEHO CIIENYyIONIee ONpENeCHHE, KOTOPOE BCTYIUT B CHILY
mocJie yTBEPKICHUS ero Ha reHepaibHoi accambiee MAC B 2018 roxy:
"Meteoroid is a solid natural object of a size roughly between 30
micrometers and 1 meter moving in, or coming from, interplanetary space"
B MeTeopHOi! acTpOHOMMH BaXKHYIO POJIb HT'PAOT CBSI3U METEOPHBIX TEJ C
UX POAUTENILCKUMH TEJNaMH, aCTepOUAaMU U KOMETaMH, IIPOUCXO0XKIECHHE U
SBONIIONMST BCeH COBOKYMHOCTH MalibiX Tel CONHEYHOW CHCTEMBI
(acTeponnioB, KOMET M METEOPOHIOB). B CBA3M C HcCIeOBaHUAMU
COBOKYIHOCTH BceX MasblX Ten COHEYHOW CHCTEMBI CIEAyeT BCIIOMHHTH
uMms  dieH-koppecionneHTa HAH VYkpauwnsl, moktopa ¢u3.-Mar. Hayk,
npogeccopa Kmuma HpanoBmua Yypromosa (1937-2016), cBs3aHHOTO C
KHEBCKOM KOMETHOW Hay4yHOW IuKojod, pa3zBurod B AO Kuesckoro
HauuoHanpHOro YHuBepcurera mmeHu T.I'. IlleBueHko, a Taxke, Kak
OJTHOTO W3 TIePBOOTKpHIBaTeNnell komeThl 67P/UypromoBa-I'epacumMeHko, K
KOTOpPOH cOCTOsANIacCh KOCMHMYecKas Muccus Poserra ¢ BbICAIKOH Ha sApO
KoMeThl cmyckaemoro ammapata ®umsl. B 2015 rongy AO KHY um.
[IleByeHKO OBLT BBIABHHYT Ha HPUCYXAEHHE [ 0CyTapCTBEHHOM IpeMuu
YKkpauHbl B 00JIaCTM HAayKHM M TEXHUKH KOJUICKTHB aBTOPOB B COCTaBe
K.N.YypromoBa u B.I'Kpyumnenko ot oOcepBaTopuu, pe3yiabTaThl IO
HaboIeHNAM KoMeT 1 MeTeopoB, F0.M.Bonomnryka or XHYPO, meteopHsie
pesynbrater, JLM.Ilynemana (mocmeptHo) u FO.M.MBamenko ot ['AO
HAHY, pe3ynbTaTsl 10 HAOMIOACHUSAM KOMET H aCTEPOHIOB 3a UK padoT
«Pu3nKa, TUHAMHMKA M CTATUCTUKA KOMET, MaJbIX IUIAaHET W METEOpPOB:
HaOJIONICHUs], OTKPBITHS M HOBBIE Mojenu». [Ipemust He Oblia BeIMTpaHa
(ObUTO  OCTOMHOE TPECTH)KHOE COPEBHOBAHME MHOTHX  HAayYHBIX
pe3yIBTaTOB M KOJUJIEKTHBOB, HO IIEPBOE MECTO OBUIO TOJIEKO OJHO). Tem He
MEHee, CaMO BBIIBIKCHHE M y4JacTHe B HOMUHAIIMH, a TAaKKe BECOMBIE
MMUChMa TIOAJIEPKKH, €Ille pa3 IMOMYEPKHYIH OONbIINEe HAYYHBIE YCHEXH U
3HaYMMOCTb COBMECTHBIX M WHAWBHIYANbHBIX MCCIEOBAHUI BBIIBHHYTHIX
aBTOPOB (M KOJUIEKTHBOB, KOTOPBIE OHH IIPEACTABIUIN), @ TaK)Ke HAyIHBIX
HaTpaBICHUH ATHUX WCCIEIOBAHUN B COOTBETCTBYIOIIUX CTPYKTypax.
Crnenyer OTMETUTh, YTO YKpauHa pacrojiaraéT MOUIHBIM IOTEHIUAIOM
psla Hay4HBIX IIKOJ (BMECTE C yKa3aHHBIMU BBINIE) IO HCCIIEAOBAHUIO
Manbix Ten ComHeuHoM cucteMbl. Oto kosnektuBsl HWUWM actponomun
XHY wum. Kapasuna B XappkoBe, Ojecckoil acTpOHOMHUYECKON
obcepBaropurn OHY um MeunnkoBa, HukoxaeBckoil acTpOHOMHYECKON
oOcepBaropur M HEKOTOpblE Apyrue. B noknane 0OOCHOBBIBAIOTCS U
0o0CyXJaroTcsi 3agaddl M BO3MOXKHOCTH COBPEMEHHBIX METEOPHBIX
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HCCIIEI0OBaHUM B YKpanHe B pakypce MHUPOBBIX TEHACHLUMH HCCIEAOBaHUS
Manbslx Tl COTHEYHOHW CHCTEMBI M HMMEIOLIETOCS YKPaWHCKOTO HaydHO-
TEXHHYECKOTO MOTEHIHANA.

IIporpamma u3y4yeHunsi acrepouaoB BOJIM3U 3eMJIH B paMKax
MeskayHapoaHoii cetu ISON

0.H. Kpyrsiit', U.E.Monotos®, P.5I. Unacapumnse’, B.P. Aisassn', O.1.
KBapauxenm3, B.B. PyMHHHeB4, M.H. BenLCKaﬂl, FpOMaKI/IHal, CepreeBl,
CJ‘IIOCEIPGBI, ]l[eB‘IeHKOl, I-IepHLH‘/'Il, H1.B. PeBaS, A.B. KycaKI/IHS, 3.
I[OH‘IGBG, T. BOHeB6, TI. BOpI/ICOBé, B.A. Bopor[aeBz, JI.B. EneHI/IH2, O.A.
Bypxomnos’, I1I.A. Erem6epnues’, B.B. KprI/IﬂHOBg, A.P. BapaHCKHﬁg, T.P.
Wpcmamberosa'®, B.B. Kamy6a'', B.B. Tpostcknit'', J1.B. Epodees'?,
AA. MaTKI/Ile, C.E. H_IMaJ'ILL[B, T. Haanﬁ14, A.B. Bom,cp15

'"MucturyT actpoHOMHUH, XaphKOBCKOr0 HAIMOHAIBHOTO YHUBEPCUTETA
M. B.H. Kapasuna, yn. Cymckas 35, XapekoB 61022, Ykpauna
2I/IHCTI/ITyT IpUKIaaHON MaTeMaTHku uM. M.B. Kenzapria, Mockaa,
Poccus
3 AGacTymanckas actpodusudeckas obceparopust um. E. Xapase,
YHuusepcurer Wby, I'pysus
*Kpsimckas actpodusuueckas obceparopus, Kpeiv, Yipauna
> Actpodusndeckuii HHCTHTYT uM. B.I'. decenkoBa, Anmatsl, Kazaxcraun
SUncruryt actponomun, BAH, Codus, Bonrapus
" ActpoHoMuueckuii HHCTHTYT M. Viiyroeka, Taukent, Y36ekucTan
¥Yuugepcurer Ceseproit Kapomumsr, CLIIA
? Acrporomuueckas o6cepparopust, KHY, Kues, Ykpanua
" Acrporomuuecknii mactuTyT HM. I1K. IlITepuGepra, Mocksa, Poccus
"' Acrponommaeckas obcepsatopust, OHY, Onecca, Ykpanna
"2y ceypuiickast actpodusmdeckas obceparopus, Pocens
BISON team, [Torcaam, ['epmanus
“O6cepparopus Xypanroror, Yian-Barop, Mosrosmus
' Anrraiickumii rocyapcTBEHHbIH e aroruueckuil yuupepcurer, baprayu,
Poccus
krugly@astron.kharkov.ua

Uzydenue Gpu3nuecKux CBOWCTB aCTEPOUAOB, CONMKAIINXCS ¢ 3eMIIeH
(AC3) ocraercs aKTyaubHBIM ISl TIOHMMAaHUS TPOUCXOXKICHUS U
sBomonin ConHeuHO# cucteMbl. B HacTosiiee Bpems uccinenoanus AC3
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HUMEIOT TIPAKTUYECKOe NPHUMEHEHHE U OOECHEUYECHUs IOJIETOB K HUM
KOCMHYECKHX allapaToB, IEiIb KOTOPhIX — H3YUYEHHE COCTaBa U CTPYKTYPHI
9THX TEIl, YT0 HEOOXOANMO T OyIymieil T0OBIYH MMOJE3HbIX HCKOMIAEMBIX B
KOCMOCE U pa3paboTKH METOJI0B NPEAOTBPALICHUS MaACHUH acTEPOHI0B Ha
3emmo. B TedeHwe mocnemHMX €T B paMKax MEXIyHApOIHOH ceTH
onrtryeckux TeneckornoB ISON (International Scientific Optical Network)
NPOBOASATCS peryJjsipHble HaONIOJAEHUS TO MpOrpaMMe OTKPBITUH ¥
n3ydenus: usnueckux coictB AC3 (Asteroid Search and Photometry
Initiative - ASPIN). O630pbI HeOa st OOHAPYKEHHS H aCTPOMETPUICCKOI
TO/JIEP>KKH HOBBIX aCTEPOUOB MPOBOSTCS C IOMOIIBIO 40-CM TENECKOIIOB
C IIMPOKUM II0JIEM 3PEHHS, PAclOJOKEHHBIX B oOcepBaTopmsax MenWxnin
(mrar Hpro-Mekcuko, CHIA) un Caiiguar-Cnpunr (Asctpamus). s
omnpenenceHus GU3MUECKUX U AMHAMUYecKuX napamerpo AC3 mpoBoasaTcs
(oTomeTpHuieckne HAOMIOACHHUS C TIOMOIIBIO TEJIECKOIOB C allepTypaMu OT
25 cM 110 2.6 M. OCHOBHBIE LN MCCIAEAOBAHUN BKIIIOYAIOT: MOJIyYEHUE
JaHHBIX O BpamieHuW, Gopme M pasMepax acTepoHIOB; OOHapyXEHHE U
H3yYeHHE MapaMeTpoB [BOWHBIX M KpaTHBIX cucTeM; u3yueHue AC3
CBEpXMalibIx pasMepoB ¢ mguamerpamu Menee 200 M;  oOHapyKeHHE
BIUsiHUS Ha BpamieHue actepounoB YORP sddexra (Yarkovsky-O'Keefe-
Radzievskii-Paddack effect); nabmonenus AC3, siBIAOIMXCS 00BEKTaAMU
M3y4YEeHUs C TOMOIIBI0 KOCMUYECKUX almnapartoB U panapos. [Ipoenenue
HaOIOIeHUIT B HECKOJIBKUX 00CepBaTOpPUSAX CETH Ha PEryJsIpHONl OCHOBe
MO3BOJISIET  IOJy4aTh OoJiee TIOJHBIE PAObl JAaHHBIX B MEHBIIEH
3aBUCHMOCTH OT TMOrojipl. B poxiame OymyT H3IOXKEHBI pPE3yIbTaThl
HaAOIIOICHUH U IEPCIIEKTHBEI H3YYEHUS acTepOuI0B B paMkax ceti ISON.

IMPOT'HO3 — TPOEKT:000cHOBaHHE BO3MOKHOCTH YTPEHHHUX
cyMepe4HbIX Hal/ai0/1eHuiicie10B BTOPKeHU MeTeopon10B U3
noToka’Ta —AxkBapuz ¢ 1 no 9 mas 2017 r. nax KueBom u 0kxo0.10 Hero.

]prIH/IHeHKO B.I.,>*CrexnoB A.®.,> ‘Bugsmauenko A.IL,
3)1aun<ne3 F.H.,3CTeKHOB E.A.
'AO KHY wnm. T. IlleBuenxo, ‘TAO HAHY, "MAVTI, *“HYBull.
stec36@i.ua

MeTteopHbIil  HOTOK N-AkBapuabl (3Ta-AKBapuabl)  MOPOXKIEH
3HamenuToil komeroi ["ayurest (1P/Halley). CornacHo pacueram JIBH)KEHHE
Halled TIJIaHeTbl CKBO3b OCTABJICHHBIE JTOM KOMETOMOCKOJKH, YKe
Havgasoch 19 ampenst u 3aBepmuTcs TOJMbKO K 28 mas 2017 r. Makcumym
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aKTHBHOCTH IIOTOKAa — OOBIYHO OKOJO 6 Masl, NMO3TOMY 3TOT METEOPHBIH
MOTOK em€ Ha3bIBAIOT «MalicKkuMu AkBapugamm». OOBIYHO SKCIEPTHI 110
HaOMIONCHUSIM METEOpPOB PEKOMEHAYIOT  HAOmromaTe 1-AKBapuael B
MIPEAPACCBETHBIC Yachl BOATH OT TOPOJACKHX OTHEH, 3asBIIsisl IPH 3TOM, UTO
B CEBEPHOM TMOJYIIAPUH OCHOBHAs YaCTh METEOPHBIX SBJICHUH, K
CO’KaJICHUIO, Oyner MaJIoA0CTYTHBIMU JUIs
HaOmonareneii(cm., Hanpumep,«BcenenHas, nmpoctpaHcTBo, BpeMsi», No 3
(152), mapt 2017, ctp.34), TOCKOIBKY OHH UMEIOTBO3MOXKHBIA MAaKCUMYM B
IIpepacCBETHbIE MOMEHTHI BO3JI€ BOCTOYHON YacTH ropusoHra. Mcxoas u3
ombiTa HaUX HabmroneHui noroka Jlupua B 2016 u 2017 rr., KOra HaMu ¢
16 mo 25 ampenst OBUIO MOTYYCHO HECKOIBKO JCCATKOB CIEIOB BTOPIKECHUIHA
B JHEBHOE BpeMs ¢ 9 1o 12 dacoB yTpa, MBI IpeIaraéM BO3MOXHOCTh
TaKUX JK€ YTPEHHUX HaOmomeHMH u i1 dTa-AxBapuna. Bemp 1-
AXBapuipl — JOBOJBHO BBICOKOAKTHBHBI METEOPHBIH TIOTOK, U B
MakCHMyMe MoOXeT Habmomatbesno 70 mereopoB B yac.llostomy rpymma
Habmonateneit «EmuHol cetn UypromoBay mpennonaraer 1 — 10 mas 2017
I. TIPOBECTH MAaTpyJbHbIC HAONIOJCHHSA CIEJOB YTPEHHHX CYMEPEUHBIX
CJIEZIOB  BTOP)KEHHWH METEOPOHIOB M3 MOTOKA «MaiiCKMX AKBapum» B HeOe
Haja KueBoM u 00:1aCThIO, IPH HATMYHH XOTS ObI YACTUYHO YHCTOTO Heba y
BOCTOYHOTO TOPU3OHTA.

Oco6o mnomuepknéMm, uro wumeHHo Kmum HMBanoBuu Yypromos,
MOJAeP)KaB €AMHUYHBIA ycrex cymepeuHbslx cHuMmMkoB CtexioBa E.A. B
2013 r., mepeB&n BCE ATO «JIEJIO» B Pa3psiJi CYMEPEUHBIX U JHEBHBIX CIYXO0
Ha3eMHOTO a3pPOKOCMHYECKOTO MOHHUTOPWHTA, CO3Jajl M BO3TJIABHMJ HAITy
«Enunyto cerp UypiomoBa», KoTopas YCIEHNIHO paboTaeT yxe Ooiee
yeTsIpéx JyieT. [IpenyaraeM u KojuieraM MPOSIBUTH aKTUBHOCTH B MaHCKOM
NIPEAPAcCBETHOM M PAccBETHOM  (OTOOXOTE Ha ClIeAbl KOCMHYECKHX
BTOpKEHUi N-AKBaph.

JIupuast 2017: BTOPO¥i ce30H ycneuIHbIX THEBHBIX HA0II01eHUIi.

'Kpyunnenko B.I'.,**Creknos A.®.,**Buxsmauenko A.IL.,
*Mamxues I'.H., *Crexnos E.A.
'AO KHY uwm. T. lesuenko, TAO HAHY, *MAVTI, *HYBull.
stec36@i.ua

C 15 no 27 anpens 2017 r. rpynna HaGmogareneit «EnuHol cetn
UypromMoBa» mpoBena BTOPOH ceT HaONIONCHWI CIEJOB JHEBHBIX
BTOpKEHU MeTeopouioB n3 motoka Jlupum B HeOo Hanm KueBom. Ecnu B
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2016 r. mHeBHBIC BTOPIKECHUS OBUIM 3aperHCTPUPOBAHBI TONBKO 22 U 23
ampens ¢ 9 no 12 gacos, To Bropx)eHusA B 2017 T. HOCHIIN CTaTUCTHICCKH
Ooiee CIOKHBIA XapakTep, Kak II0 BPEMEHH, TaK M II0 CBOWCTBAM H
IUHaMuKe cienoB. OTMETHM, 9TO UTOTH pabOTHl CyMEPEUHBIX M JTHEBHBIX
maTpyneii MeTeopoB M OONHUIOB MPUBJIEKAIOT BCE OONbIIC BHUMAHHUE Y
Hay4HOH OOLIECTBEHHOCTH. DTO BBI3BAHO MAaCCOBBIM OCO3HAHHEM peasibHOI
acTepOUJHO-KOMETHOM  omacHocTH. BrepsblenBa-Tpu — ciefagHEBHBIX
BTOpKeHU#l B HeO0O0 Haa KueBom M 001acTbio OBLIM 3aperucTpUPOBAHEI
okojio 9 yvacoB ytpal6.04.2017.Jo 11 yacoB ymanoch 3aperHCTpUPOBATH
ele YeThipe ciiefa. Bece oHuM ObUTM BUAHBI Ha mpoTshkeHud oT 10 mo 20
MHHYT CKBO3b ABIMKY JIETKOH oOnauHOCTH, M (oTorpadupoBats ux OBLIO
KpaifHe cioxHo.17 ampens ot 10 mo 12 gacoB OBUIO 3aperHCTPUPOBAHO 7
CIIEIOB TakXe CKBO3b JbIMKY; OHM ObUIM OYeHb jiauHHBIE (10 30°)M
pacroyiarajguch Ha ceBepo-3amnaze Ha Boicotax 20-40°. 18.04.2017 ¢ 9 mo 10
yacoB yTpa Oblto 3amedeHo Oomee 10 KOPOTKMX TOHKHX OBICTPO
ncye3aronmx (MEHbIIEe MHHYTHI) CICIOB C YTONIIEHHEM BHH3Y B KOHIIE
cnena. Y tompko 4 w3 HEHX cymecTBoBanu Oonee 20 MHUHYT; MX UIHHA
cocrapimsia 70 15° ITo3xke, okomo 11 yacoB ObBLIO Ha ceBepo-3amane
3apEerHCTPUPOBAHO €IIE IATh KOPOTKHUX CIIEJ0B HAYAJIbHOW TOJIIUHOM 110
1°. Ho oHu ObUIM BHIHBI CKBO3b «MOJIOYHYIO» JIBIMKY U choTorpadupoBaTh
He OBUIO TPaKTUYECKOW BO3MOXHOCTH. B 3TOT geHb ciembl ObICTpO
pacTAruBajUCh BETPOM, HcYe3as 3a HECKOJbKO MHUHYT. 19.04.2017 Mbl
HaOMI0Ial MAaKCUMAJIbHOE KOJIMYECTBO BTOPKEHWUH AHEBHBIX Jlupum: c
10:30 go 11:45 B ceBepo-3amaaHoOi yacTu HeOa OBUIO 3aperucTpUpoBaHo 12
ciaenoB Ha BbicoTax 15-25°. CbéMku ogHOBpeMeHHO Benu CTekioB
A.®.(neBwrii  Oeper J[uenpa, ©6aza «Bomnay), u Jamxues [.H.
(CesarommHo). Beruucnenuss ¢ Takod 0a30i MO3BOJIUIN OMPEAETUTH
CPEIHIOI0 BBICOTY Hadajia ClIeOB BTOp)keHHH >34 kM. CaMblif KpYITHBIN
cie]] CyIIecTBOBAJ OKOJIO | Waca, a MeHbIINE OBLIM BHIHBI HA IPOTSIKCHUN
ot 5 mo 20 munyT. 20,22 1 23 anpens HAOIIOICHUSIM ITOMEIIANIa CIUTOIIHAS
obOmauHocth, a 21 ampens — mnpu sicHOM Oe3o0iauHoM Hebe Tpoe
HaOmonaTeneil B pasHbIX TOYKax BOKpYr KueBa cremoB BTOpXKEHWH He
oOHapyxmm BoobO1me.24.04.2017 ¢ 10 o 11 u3 paiiona Kuesckoro ozepa
AnmazHoe Ha Tpoemune, B 3anmajgHoil 4actu HeOa ObUTO 3adUKCHpPOBAHO
OKOJIO JIeCSITKAa KOPOTKHX M cpeaHux (mo 7°)crmenoB BTopxkeHwid. Ciesl
BO3HHUKAJIN Yepe3 Kaxkable 5-7 MUHYT U pacnafanuck 3a 15-25 munyt. Emé
oauH cien JmHOW Oosiee 10°0bIT 3aperuCTpUpOBAaH TOYTH CTPOTO HaA
cesepe. C 11 w4yacoB IuIOTHBIE KydueBble oONaka IIpepBajii HaIIA
Habmonenus.25.04.2017 ¢ 10:20 no 11:30 na BeIcOTax 15-25°B 3amaxHoi
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gactu HebOa cpa3y Tpu Habmomatens (CrexnoB A.®., Bungsmauenko A.IL. u
Hamrkuer I'.H.) omHOBpeMeHHO W3 TPEX pa3HBIX Touek okoio Kuema u B
KueBe, 3apeructpupoBanin ueTblpe ciueapl JIMPUAHBIX  BTOP>KEHUH
muHOH10-15°, Cnenpt Obutr BuaHbl 30-50 MunyT. MBI CcuuTaeM, 4TO
CO3/1aHue 0COOBIX (oToperucTpaTopos ABTOMAaTH3UPOBAHHBIX
YHUPHUINPOBAHHBIX CTAJ0 HACTOATENFHOW HeoOxoamMocThio. Han Kuesom
n 00NacTbl0 aBTOPHI CYMENH YXKE 3aperucTpUpoBaTh COTHH MEJKHX U
HECKOJIBKO JIECATKOB CIIEI0B 00Jiee KPYNHBIX BTOPKEHUH.

IIpumepsl yenemHoii pa6oThl MOOHIBHOM CJIYK0bI perucTpanum
cJ1eI0B KOCMHYeCKMX BTOP:KeHMii B He00 HA/l HAIIMMM I'OPOIaMH.

"Hegonosckuii I1.B., L2Creknon AD., 2I[aLUKI/IeB I''H., "Bupmauenko
AlIL., 3Crmmuenko A.C, 2Creknos E.A.

'Main Astronomical Observatory NAS of Ukraine, Kyiv, Ukraine.
?Kyiv National University T.Shevchenko, Kyiv, Ukraine.
*Interregional Academy of Personnel Management.

stec36@i.ua

B 2016-2017 rogax aBTopamu ObUIM MPEIIPHHSTHI IIEPBHIE YCIICIIHBIE
MIOTIBITKY 110 PeAIM3aIlUH IIeTIeBON PabOThl MOOMIBHBIX aCTPOHOMHYECKHUX
obcepparopuit (MAQO) mms  ciayx0 Ha3eMHOTO  a’3pPOKOCMHYECKOTO
MoruToprara (HAKM), BEIMONHSIONIMX HAOIIOICHAS CYMEPEYHBIX CIICI0B
BTOPKEHNI METeopouIoB, (parMeHTOB sJiep KOMET, acTepOHuAOB |
AJIEMEHTOB KOCMHUYecKoro mycopa («hotooxots»).Tak, 05.08.2016 Opum
TOJTy4eHbl e cepui u3 aByX (B 8" 22™)u Tpex(8"40™)CHIMKOB JUIs OYEHb
spkoro u 3¢¢dexTHOoro Brop>keHus1 B paiione ropoga Octép. IIpomexyTok
BPEMEHH MEXKIy CEpHUSIMH COCTaBWI~|8MHHYT HpH PaCCTOSIHUH MEXIY
JIBYMS TOYKaMU CBEMKH OKoiIo 15 kM. Cynas mo Xxapaxrepy n300pakeHus U
€r0 TIIATeJIFHOMY aHaJM3y, aBTOPHI IOJIAraloT, YTO B JAHHOM CIlydae
YAaJIOCh 3apeTUCTPUPOBATH BTOPKEHHE KOCMHYECKOro mMycopa. OTMmeTnm,
gyto Qororpadun I1.B. HeBOmOBCKOrO O4YE€Hb TOXO0XXH HA CHUMKH
mogob6Horo BropkeHus Han Kwesom ot 31.07.2013 roma, momydeHHBIE
K.H. YypromoBsiM. Mcxoas U3 MONy4E€HHOTO OMNBITa aBTOPHI MpPEJIaraor,
4yroOBl HAOIIONATENH, NpPHUBJIEKAaEMble K CYMEpPEYHBIM U JIHEBHBIM
MOOWJIBHBIM ~ HaOJIIOZEHUSIM  CJIEJAO0B  adpPOKOCMHYECKHX  BTOPIKEHHH
BO3MOXHBIX ~ METEOPHBIX IOTOKOB, 3apaHee MNOAOOpalMIio  XOdy
3arulaHupoBanHoro cienoBanus MAO  cinyx6 HAKM  Heckonbko
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MOAXOSIINX MECT Ha XOJIMax C OTKPBITBIM TOPH30HTOMIUIL BO3MOKHOM
¢dorooxotsl. Takue MAO ciyx6 HAKM MoryT uMeTh clieIiaaHbIeIITaHT i
W/VITH BBIIIKY JUIS pa3MEIeHNs] (JOTOOXOTHUKOB W/MIHM IJIS MOJBbEMA Kak
MOYKHO BBIIIIE OCOOBIX (DOTOPETHCTPATOPOB  ABTOMATH3MPOBAHHBIX
yaudunupoBanaeix  (OPAY). [MomoOpanHBle  TakUM  0OpazoM
crauuoHapuele TyHKTBI MAO cinyx6 HAKM wmoryr Taxke OBITH
ONEpaTMBHO U  OBICTPO  YKOMIUICKTOBAHBI  CIEIUATU3MPOBAHHBIMU
LIMPOKOYTONBHBIME KaMepaMH THIIA «KOMETOUCKATeNb)», OMHOKYISIpaMH
T3K w/umu BMT, a Takxke HEOOJNBIIMMHU TeJIECKOIIAMH, 00OpPYJOBaHHBIMH
KamepaMmu cO CBETO(WIbTPAMH, CIIEKTPOMETPaMH, MOISIPUMETPAMHU U T.II.
Nmenno K.M.UypromMoB mocTaBwil Hepel HaMH 3aJady CO3AaHUA
ONTHMAIBHO  YKOMIICKTOBAHHBIX  MOOWJIBHBIX  ACTPOHOMHYECKHX
oOcepBaropuii CiIy’)kO Ha3eMHOTO a3pOKOCMHYECKOTO MOHHUTOpWUHra |
NIpeABapUTENLHOrO Moadopa MecT i (OTOOXOTHI Ha CyMEpedHbIe H
JHEBHBIC CIIEIBl BCEX BHJOB OIACHBIX BTOPXKCHHH. ABTOpPBHI AKTHBHO
MIPOJIOJDKAIOT 3TH pa3paboTKy.

Ha6aronenus acrepouaos Ha Tsanbp-lllanbckoii O0cepBaTopuu

n.B. PeBa', I0.H. prrm)lﬁz, P.P. BaJ'II/IyJ'IJ'II/IHl, A.B. KycaKI/IHl,
M.A. Kpyros', I.E.MonoTos®

'ITOO «Acrpodusmuecknii uHCTHTYT M. B.I'. DecenkoBay,
Anmartsl , Kazaxcran
*HUM actporomun, XapbKOBCKHI HAMOHATLHBIH YHHBEPCUTET
uM. B.H. Kapasuna, XapbkoB, YkpanHa
3 WuctutyT npuknagHoi matematuku uMm. M.B. Kennprma PAH,
Mocksa, Poccus
reva@aphi.kz

CorpynamuectBo Mexny HWucturyrom actpodmsmkm um. B.I.
®ecenkoBa (ADPV®) m HUU actpoHomMun XapbKOBCKOTO HAIIMOHAIHHOTO
yauBepcurera uM. B.H. Kapasuna (HUMA XHY) nauanocs B 80-e roas
MIPOILIUIOrO BEKa 0 M3YYEHHIO OOJBIIMX W MalbIX IUlaHeT. B Hacrosmiee
BpeMs BO3POAWIICS B3aMMHBII MHTEPEC K M3YyYEHUIO (U3MYECKUX CBOMCTB
acTepoMIOB, B OCOOEHHOCTH K TpYIIE acTEpPOMJIOB, COMMKAIOMIMXCSA C
opbutoit 3emmn. Takas paboTa NMPOBOAMTCS B paMKax MeEXIyHApOIHOU
kKoonepauun onruyeckux obcepsaropuii (ISON - International Scientific
Optical Network), 9To TO3BOJIIET MPOBOJAUTH HAOIIOJEHUS Ha Pa3HBIX
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JOJITOTAaX, a TAK)KE YMEHBIIUTH BIMSHHUE IIOTOJHBIX YCIOBHUIL.
dortomerpudeckne HaOmomeHust actepounoB B TsHb-lllanbckoit
Actpodmmueckoit oocepBaTopun (TIHAO ADPUD), koTopasi HAXOAUTHCS
B 30 kM Ha tore oT Anmatel, 6putn Hauyatel B 2014 romy. HaGmonenus
BBIIONHAIOTCS HAa JBYX AaBTOMAaTM3UPOBAHHBIX |-M  TeJIECKOMax,
ocHamennslx [I3C kamepamu u Quibrpamu crapaaptHoii UBVRI
cucrembl JIxxoncona-Kosunca. B Xapekosckoit oOcepBatopun I13C-
HaOmoeHus mpoBoaaTcs Ha 70-cM TeslecKole Ha PEryJsipHOW OCHOBE B
UyryeBckoli HaOIr01aTeIbHON CTaHIMK B TedeHue oosee 30 ner.

OcHoBHas 1enb HAONIOAGHHA — TIOJy4eHHE KpPHBBIX OJyiecka Jyisi
OTIpENCTICHUsI TTapaMETPOB BpamieHUss W (OPMBI acTEpOUAOB, a TaKXKe
n3MepeHnsi abCOMOTHOro OJecka acTepoHIOB Ml ONpElETCHUs HuX
pa3sMepoB U W3yUCHUS] CBOHCTB MOBEPXHOCTH. B pe3ynbrare MpoBEeJeHHBIX
HaOMI0ICHNH OBUTH MOJTydeHbI KpuBbIe Oecka it 30 acTeponaoB, a TaKxKe
U TpaHCHENTYHHOTO o0bekTa (136472) Makemake.

B Hactosimee Bpemst Habmromenus actepongoB B TIHIAO craHoBsATCS
0ojsiee WMHTCHCUBHBIMHU. IIepCHEKTHBBI  MANbHCHIINX  HCCICIOBAaHUI
CBA3aHBI C BBOJIOM B cTpoit 50-cMm u 1.5-m Teneckomnos B OOcepBaTopuu
ADUND «Accol-Typrensy», KoTopasi HAXOAUTCS HA BBICOKOTOPHOM ILTAaTO B
100 xM oT Anmatel, B yCJIOBHSX XOpOILIEH MpPO3pavyHOCTH aTMocdepbl U
OTCYTCTBUS 3aCBETKH Heba.

Observations of stars from the lunar surface for the study of
libration.
L 2Choliy V.Ya,, ’Kazantseva L.V., "Morozhenko 0.V,
'Vidmachenko A.P., '"Nevodovskyi P.V.,
"MAO of NAS of Ukraine, ’KNU named after T. Shevchenko

CrnocrepexxeHHs 3ipok 3 moBepxHi Micsiust 17151 10CJiAKeHHSA
Jiopamii.
L 2o it B.A., ’KasaHuesa JI.B., "HeBooBchKHii I1.B., 'BizbMaueHKo
AL, 'Moposxerko O.B.
'TAO HAH VYkpaiun, ’KHY im. T. Illeuenxa

JloBiIKOBI /1aHi TIOKa3ylOTh, 1110 atMocdepa Micsus BKpaid po3pimKeHa:
KOHLICHTpALlisl YaCTWHOK Ha 14 mopsikiB MmeHmre, HiX aust 3emii. Tomy
HeOo Ha Micsui 3aBaAu 4YOpHE, a Iepemnaj; TeMIepaTypu Ha ii MmoBepxHi
cranoBuTh BiJ -160°C no +120°C B 3anexHoCTi Bij ocBiTieHOCTI. Po3mip
MPUJIaliB, O OCTABJIAIOTECSA HA Micsllb, OOMEXCHHUI rabapuTaMu PaKkeTH
HOCIS, OCKUIBKM JOJETITH TYAH, W00 JOCTaBUTH, NONArogutru abo
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0OHOBUTH O0TagHAHHS - QYK€ OPOTe 3aJ0BOJICHHS. TOMY IOKH Ma€ CEHC
TOBOPHTH JIMIIE MPO CHOCTEPEXKEHHS, SKI NPUHIIUIIOBO MOXKHAa IPOBECTH
TipKH 3 Micst 1 3a «po3ymHi» xomtH [1, 3, 4, 6, 7]. OnHi€0 3 BaXKITHBHX
3amad, SAKi aCTPOHOMIYHHMH METOJaMH MOXKHAa BHPIIIATH TpH
CIIOCTEpeKEHHAX 30psHOro Heba 3 moBepxHI Micsima, € MOCTiKEHHS
¢izuuHOi niOpanii Hamoro mpupoxHoro cymyTtHuka [2]. 3rigHO 3
BU3HA4YCHHM, (Di3nyHa JIiOpawis - 11e HeBeJHUKe (aMILTITYI00 OJaHu3bKo 2')
«moroiryBaHHs» Micsus, sike BUKJIMKAETHCSI TPUITIMBHUMHU CHIJIAMH 3 OOKY
3emii. BOHO TposBISETBCS B HE3HAYHWUX 3MiHax mepiofy i oOepTaHHs
HaBkoyio oci. [yt BuB4YeHHs (i3ndHOI JiOpawii ciiJi OTpUMaTH Tak 3BaHi
«UIONCHHI Tapayeti» Ta pigdHi Tpeku 3ipok Ha HebecHiit cdepi. TobTo,
HEOOXIHO IMOKa3aTH IX IMOBEAIHKOBI OCOONMBOCTI MpPH CIIOCTEPEkKECHHI 3
moBepxHi Micsr. Ha neprmomy erarmi MozenroBaHHS HEOOXiTHO TOPIBHATH
ceneHorpadidHi KOOPOUHATH 3ipOK Ui PI3HUX MOJEJICH TpaBiTaliitHOro
ot Micsms. HaBenenwmii B [5] aHami3 mokasas, IO HAaBITH MPH MOPiBHAHHI
CyJaCHHX MOJIEJeH, 3ipKOBI MOJICIBHI «IOPIKKI» BiIPi3HAIOTHCS BiJ| IyTH
6inbw1, HiX Ha 10 Mc. SlnoHui B npoekti «ILOM» IponoHyOTh BCTAHOBUTH
IHCTPpYMEHTH OiJif MiBIECHHOTO moiitoca Micsis Ha kparo kpatepa Lllapis
Mananepa. Tam craGiuipHHH TeMnepaTypHUH peXuM, 1 1e 3a0e3Me4uTh
NPUIHATHI yMOBH eKCILTyartanii o0naaHaHHs, eEeKTHBHO BUKOPHCTOBYBATH
coHsiuHI Oatapei i oOiliTucst Oe3 pajioi30TONMHMX JUKEPET JKUBICHHS. 3
METOI0 BU3Ha4YeHHs (i3n4HOi Jliopauii Micsus, Ha ii moBepXHI MUIaHYEThCS
BCTaHOBUTH KaMepy Ul CIIOCTEPEKEHHS 3a 3ipKaMHu.

MOXIHMBOCTI CHOCTEPEXEHb 3 MICAYHOI MOBEpXHI HEOJHOPA30BO
pO3TIsIIAKCS 1 YKpaiHChKUMHE AociigaukaMu [2, 9-11]. Hami monepenHi
OLIHKH MMOKA3yIOTh, IO TPHJIAJ Ul CIIOCTEPEKEHb 30PSIHOTO MO MOXKHA
BCTaHOBJIIOBATH HE TUIBKU B IMPHUIIOJSIPHOMY PETioHi, a W iCTOTHO Oymxde
Jo ekBatopa. ONTHUYHA CUCTeMa ClielialbHO BifiOpaHoi KamMepH MOBHHHA
«BUpizaTH» Ha HeOecHii cdepi mone B 1-2°. Lle H03BOIUTH AT KOKHOTO
300pakeHHs] BUKOPUCTOBYBATH U1 00poOkm moHax 100 omopHHX 3ipok
sckpagime 11-12". OuiHku BKasylOTh HA HEOOXIAHICTH BU3HAYEHHS
KOOpPJMHAT JOCIHIKYBAHUX 31pPOK 3 TOUHICTIO OJU3BKO MUTICEKYHIH TyTH,
LIO IIJKOM [I03BOJISIE BUKOHATH Cy4acHe NporpamHe 3abesnedeHHs. Ha
MepIIoMy eTari MiATOTOBKH JO0 KOCMIYHOTO EKCIIEPHMEHTY IUIaHY€ETHCS
MPOBECTH JIESAKi JOCITIDKEHHS MO0 HOro TeopeTudHoi miarpumku. Croan
CNiJT BKIIFOYMTH Taki 3aBIaHHs: 1) migiOpaTH CIHCOK 3ipOoK B MOJI 30py
KaMepHOI CHCTEMH JUIsl BUBUCHHS IPELECiiiHOro pyXy MICSYHOTO IOJIIoca,
2) BHKOHATH MOJICIIOBAHHS Ta aHANI3 IMOBEAIHKH CIiJIB 3IPOK HPOTATOM
NepioJy CHOCTEPEKEHb 1 3) MOAENbHY NEPEeBIPKY UyTIHMBOCTI BUMIPSHHX
ceneHorpaiyHUX KOOPAMHAT 3IipOK 10 3MIH MapaMeTpiB JUHAMIYHOI
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mozeni Micsid 1 T.1I.
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Air quality in the industrial cities of Ukraine in modern period

M. P. Bashtannik, I. V. Dvoretska and L. M. Nadtochii
Ukrainian Hydrometeorological Institute of State Service of
Emergencies of Ukraine and National Academy of Sciences of Ukraine,
Kyiv, Ukraine
anjes@i.ua

The level of atmospheric air pollution forms generally under the
influence of two factors: emissions of pollutants in the atmosphere and local
meteorological conditions.

Total pollution index was calculated for air quality assessment, which
takes into account the content of the most widespread air pollutants of
industrial cities in Ukraine. According to this indicator the territory of
Ukraine has been divided into districts and there were allocated areas with
different levels of air pollution.

There were defined that content of nitrogen dioxide and formaldehyde in
the air of industrial cities significantly exceeds the maximum permissible
concentration. Meteorological parameters that affect air pollution in the
industrial cities of Ukraine were investigated.

There was made compatible analysis of changes in meteorological
variables and annual average concentrations of the main pollutants (dust,
sulphur dioxide, carbon monoxide, nitrogen dioxide) and specific
(formaldehyde, benzo(a)pyrene) in air of industrial cities. The analysis
suggests that in some cities of Ukraine there is sufficiently close
relationship between definite meteorological variables (wind speed
frequency of 0-1 m/s, the frequency of inversions, etc.) and the level of air
pollution.
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Discrete ULF modes in the Earth's magnetosphere near the Alfvén
frequency minimum

S. O. Cheremnykh and I. T. Zhuk
Space Research Institute of National Academy of Sciences of Ukraine
and State Space Agency of Ukraine, Kyiv, Ukraine
ikdcheremnykh@gmail.com

Recently, the one-dimensional inhomogeneous cylindrical model of the
magnetosphere is often used for the study of ULF waves with large
azimuthal wave numbers. This model significantly simplifies the differential
equations of small oscillations for azimuthally small-scale perturbations and
permits a fairly complete investigation of their cross-section (towards the
magnetic field) structure in the local approximation. However, it remains an
open question of the conditions of applicability of the cylindrical model of
the magnetosphere. In the present work it is shown that the model of a
radially inhomogeneous plasma cylinder adequately describes the ULF
perturbations in the Earth's magnetosphere.

Also, an equation of small oscillations of the ULF-mode was obtained. It
is shown that this equation takes into account the fast magnetic wave, which
is typical for open magnetospheric system. It was found that the appearance
of the fast magnetic waves in the magnetospheric plasma leads to the
generation of Alfvén waves with discrete spectrum. This result confirms that
these modes are generated near the Alfvén frequency maximum. In addition,
it was shown that the discrete Alfvén modes are also generated near the
Alfvén frequency minimum.

GPS positioning deviations during aurora

S. Chernouss', M. Shvec], M. Filatovl, I. Shagimuratov2 and N.
Kalitenkov®
'Polar Geophysical Institute of the Kola Science Centre RAS,
Murmansk-Apatity, Russia
*West Department of IZMIRAN, Kaliningrad, Russia
*Murmansk State Technical University, Murmansk, Russia

The work is an experimental study of GPS and GLONASS positioning
errors depending on the spatial and temporal distribution of auroras, which
are markers of the current state of the polar ionosphere. The experimental
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evidence of positioning errors connected with spatial and temporal
variations in the intensity of auroral arcs is demonstrated. Errors in the GPS
are expressed as the increase in positioning deviations and in violation of
the integrity of the system. It is shown that the rayed arc aurora are an
indicator of GPS break, which explained in the framework of the concept of
a signal phase fluctuations caused by inhomogeneities of the total electron
content (TEC) elongated along the magnetic field.

Dependence of Kyiv-Goloseyev Dobson ozone data on solar zenith angle

A. Grytsai and G. Milinevsky
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
a.grytsai@gmail.com

Total ozone measurements with Dobson spectrophotometer No. 040
have been carried out at Kyiv-Goloseyev station from 13 May 2010. In
dependence on meteorological conditions, total ozone is retrieved from
Direct Sun (DS), Zenith Blue (ZB) or Zenith Cloud (ZC) observations
using standard AD and CD pairs of wavelengths located in the near
ultraviolet spectral range. Typically, DSAD and ZBAD data are the most
reliable in comparison with other Dobson measurements.

Uncertainties in total ozone calculation are significant at high solar
zenith angles when influence of the light scattered within the
spectrophotometer increases. This sort of errors is the most usual for the
short-wave A pair. So, AD data become less precise at low solar height
above horizon, in particular near winter solstice. Total ozone
underestimation during AD measurements is individual for each instrument
and should be studied to determine the spectrophotometer's performances.

In our work, seven-year Kyiv-Goloseyev ozone data are studied to check
their quality in large range of solar zenith angles. Main attention is paid to
winter data, when all measurements are carried out at low solar heights. AD
and CD measurements under all types of meteorological conditions are
analyzed. Besides, satellite total ozone observations are used for
comparison. Our results exhibit that DSAD measurements are
underestimated by several tens of Dobson units (or about 10 per cent) at
solar zenith angle exceeding 70 degrees. This feature decreases quality of
total ozone measurements at Kyiv latitude during at least one month before
and one month after winter solstice.
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Data processing system for Aerosol-UA satellite mission

D. K. Hladikov' and A. P. Bovchaliuk®
'Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
*Main Astronomical Observatory of National Academy of Sciences of
Ukraine, Kyiv, Ukraine
gladikov.denis@gmail.com

The main task of the Aerosol-UA project is to design, build, and launch
into the orbit a multi-functional high-precision polarimeter ScanPol that will
make significant contribution to the study of natural and artificial aerosols
and their climatic and ecological effects. ScanPol serves for precise orbital
measurements of the intensity and polarization of sunlight scattered by the
atmosphere and the surface. The information on cloud conditions and
Earth’s surface image including determination of the scene, and location
required for the correct interpretation of ScanPol data. In the concept of the
Aerosol-UA mission the multispectral wide-angle imager—polarimeter
(MSIP) was included for those purposes.

The main task of presented work is to create software for generation and
processing synthetic data for ScanPol instrument and to test those using real
data from POLDER/PARASOL mission. We used GRASP algorithm for
aerosol parameters calculations. GRASP (Generalized Retrieval of Aerosol
and Surface Properties) created by team of Laboratory of Atmosphere
Optics (University Lillel, France) is the first unified algorithm developed
for retrieving atmospheric properties gathered from a variety of remote
sensing observations. The simulated aerosol parameters, “obtained” from
the Aerosol-UA, are in good correspondence to parameters retrieved from
POLDER/PARASOL measurements. The preliminary analysis has shown
that the number of “independent” measurements is enough for retrieving
aerosol characteristics correctly.
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Optimal interpolation of fine mode aerosol volume concentration
at Minsk and Kyiv AERONET stations

N. S. Miatselskayal, V.P. Kabashnikovl, H. V. Norkal, A.P.
Chaikovsky', A. I. Bril',
G. P. Milinevsky” and V. O. Danylevsky”
'B. I Stepanov Institute of Physics of NASB, Minsk, Belarus
*Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
nata.miat@gmail.com

Fine aerosol volume concentration is retrieved from observations at
sun-photometer AERONET (Aerosol Robotic Network) stations. However,
sun-photometer measurements are restricted to day-time and cloud-free
conditions. We use an optimal interpolation method to estimate the values
of fine aerosol volume concentration when measurements are not available
at Minsk and Kyiv AERONET stations. The optimal interpolation method
is based on the minimization of the mean-square error in the estimate in the
statistical sense. In AERONET, monthly mean is computed using the daily
averages accessible during month. This scheme is not optimal. We propose
the optimal averaging method for AERONET data on the basis of the
temporal optimal interpolation method.

This work was partly supported by the project F13B-012 of Belarusian
Republican Foundation for Fundamental Research and by the grant
F73/115-2016 of the Ukrainian State Fund for Fundamental Research.
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Atmosphere aerosol satellite project Aerosol-UA: state-of-art and
prospects for realization

G. Milinevsky'?, Ya. Yatskiv?, I. Syniavskyi’, A. Bovchaliuk?, O.
Degtyaryov”, M. Sosonkin?, M. Mishchenko’, V. Danylevsky', Yu. Ivanov?,
Ye. Oberemok’, V. Masley4, V. Rosenbush?, S. Moskalev*, W. Han® and V.

Shulga’
'Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

*Main Astronomical Observatory of National Academy of Sciences of

Ukraine, Kyiv, Ukraine
3Jilin University, International Center of Future Sciences, Changchun,
China
*Yangel Yuzhnoye State Design Office of State Space Agency of
Ukraine, Dnipro, Ukraine
SNASA Goddard Institute for Space Studies, New York, USA
genmilinevsky@gmail.com

The space experiment Aerosol-UA is aimed to the terrestrial atmospheric
aerosol spatial distribution and microphysics investigations. The experiment
concept is based on idea of Glory/APS mission of precise orbital
measurements of polarization and intensity of the sunlight by the Scanning
Polarimeter (ScanPol) with narrow field-of-view. ScanPol measurements
should be accompanied by the MultiSpectral Imager-Polarimeter (MSIP).
The ScanPol is designed to measure Stokes parameters /, O, U within the
wide spectral and of phase angle ranges along satellite ground path.
Expected ScanPol polarimetric accuracy is ~0.15%. A high accuracy
measurement of the degree of linear polarization is provided by on-board
calibration of the ScanPol polarimeter. The imager-polarimeter MSIP will
collect 60°x60° field-of-view images on the state of the atmosphere and
surface. The main features are: the each MSIP channel is the splitting of the
image by a special prism-splitter to four images on the same CCD detector
and ScanPol/MSIP concept is calibration of the MSIP using ScanPol data in
the same field-of-view with ~1% expected polarization accuracy. The
Aecrosol-UA experiment is planned to be launched in 2020 at the new
satellite platform YuzhSat developed in the Yuzhnoye Design Office.
However the delay with acceptance of new State Space Program of Ukraine
that was planned for 2018-2022 could postpone the experiment. The
preliminary negotiations with Jilin University (China) could serve for
progress with Aerosol-UA project for realization.
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Key properties of the thermal and ozone tropopause height seasonal
variations for the northern and southern hemispheres

V. Mogylchak', G. Milinevsky'** and A. Klekociuk*

'Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

*Main Astronomical Observatory, National Academy of Sciences of
Ukraine, Kyiv, Ukraine
*Jilin University, International Center of Future Sciences, Changchun,
China
*Australian Antarctic Division, Kingston, Tasmania, Australia
mogylchak.vlad@gmail.com, genmilinevsky@gmail.com

The data on thermal and ozone tropopause height in the southern and the
northern hemispheres (SH and NH) have been analyzed. Using the data
from the Polar Atmospheric Chemistry at the Tropopause (PACT) project of
the meteosonde temporal change measurements of the thermal and ozone
tropopause depending on the height were obtained. It was determined that
the maximum height of the thermal and ozone tropopause occurs in
October, September for both hemispheres. The height of the thermal
tropopause reaches average values of 9.7 km for the NH and 10.4 km for the
SH. In turn, the height of the ozone tropopause corresponds to the average
of 9.2 km for the NH and 9.6 km for the SH. It is also noted less
discrepancy and annual variations in thermal and ozone tropopause in the
southern hemisphere than in the northern.

This work was partly supported by the grant F73/115-2016 of the State
Fund for Fundamental Research.

Regression modeling method of local geomagnetic activity
prediction

D. I. Vlasov and A. S. Parnowski
Space Research Institute of State Space Agency of Ukraine and National
Academy of Sciences of Ukraine, Kyiv, Ukraine
mujamics@gmail.com

Forecasting of local geomagnetic activity is of great practical
importance. Modeling method is based upon the mathematical statistics and
the regression analysis. The regression modeling approach provides
accurate short-term forecasts of local geomagnetic activity. This method
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involves inductive construction of a regression relation between output and
input values.

We calculated models of each component of the local magnetic field
which allows forecasting them with 3 hours lead time. The regression
modeling method gives new information about the underlying physics and
different local factors affecting on geomagnetic activity. The software
utilizing this method is fast enough to be used in operations. This is the first
successful case of local geomagnetic forecasting.

Preliminary evaluation of air pollution by particulate matter
PM2.5/PM10 in some Ukraine and China cities

L. Yatsun', G. Milinevsky1’2’3, V. Danylevskyl, V. Kravchenko !, V.

Mogylchak ' N. Miatselskaya®, V. Kabashnikov®, W. Han® and V. Shulga®

'Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
*Main Astronomical Observatory, National Academy of Sciences of

Ukraine, Kyiv, Ukraine
3Jilin University, International Center of Future Sciences, Changchun,
China
“B. I. Stepanov Institute of Physics of NASB, Minsk, Belarus
inonoyazy@gmail.com, genmilinevsky@gmail.com

Air pollution became a critical problem in the world cities. In 2012 the
World Health Organization ranks Ukraine on the 9th place in the list of
death number from air pollution, so it is urgent to study the Ukraine PM
pollution regularly and in wider regions. According to United States
Environmental Protection Agency (EPA, http://www.epa.gov) fine mode of
aerosols with a diameter of 2.5 pm or less determines particulate matter
(PM2.5) concentration (ug/m’) in the atmosphere. These small particles are
usually being produced in combustion processes including vehicles engine,
power stations, forest fire etc. In Europe the European Environment Agency
(EEA) operates by monitoring PM2.5 stations in 15 countries. In Ukraine
PM2.5 monitoring is currently not providing. To cover this gap we recently
have started in situ measurements of PM2.5/PM10 mass concentration,
which show general atmosphere pollution in boundary layer. For
preliminary evaluations of PM2.5/PM10 we use laser diode monitor
SDL607 for measurements in several Ukraine cities in the period 08.2016 —
05.2017. We discussed the results of the pollution evaluation in Kyiv,
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Kharkiv and Lviv cities where PM values are often higher than maximum
permissible level according EEA standards (25 pg/m®). We also compare
the PM2.5 data in Ukraine cities with one of the China city, where we
provided PM measurements recently.

This work was partly supported by the project F13B-012 of Belarusian
Republican Foundation for Fundamental Research and by the grant
F73/115-2016 of the Ukrainian State Fund for Fundamental Research.

CrarucTH4YHMII POrHO3 3a0pyIHEeHHsI AaTMOC(EPHOro NOBITPSI IS
micra Kpusnii Pir

€. M. Kinrenko, T. B. Koznenko
'VKpaiHChKHIA TiIpOMETEOpPONOriuHHMii iHCTHTYT J{epkaBHOT Ci1yk0H
HaJ3BUYAHHMX CUTYalliil Ykpainu Ta HanionansHOT akaaemii Hayk YKpaiHu,
Kuis, Ykpaina
kozlenkot@ukr.net

CxeMH CTaTHCTHYHOTO IIPOTHO3y 3a0pyAHEHHS NPU3EMHOTO IIapy
arMocdepH, SAKi ICHYIOTh Y TemepimHiil yac, OyayroThCs Ha TOCIIiIHKSHHSIX
3B’SI3KIB MiX 3a0pyIHCHHSM TIIOBITPS B MICTIi Ta METCOPOIOTIYHHUMHU
yMoBaMHU. J[aHWi IPOTHOCTHYHUI pPO3paxyHOK 0a3yeThCsl HA BUKOPHCTaHHI
METO/y MHOXXHHHOI perpecii 3 ypaxyBaHHSIM HENIHIHHOCTI 3B’ SI3KiB IUITXOM
BIiJINIOBITHOTO NIEPETBOPEHHSI IPEAUKTODPIB.

Cxema KOpPOTKOCTPOKOBOTO MPOTHO3Y piBHs 3a0pylHEHHS MOBITPS
po3pobiieHa 3a MarepiajiaMH CIIOCTEPESIKEHb 3a KOHI[CHTPAIISIMUA 3aBHCIIHX
PEYOBHUH, OKHCY BYIJIELIO, JIOKCHIY a30Ty Ta CHEUU(IUYHHX JOMILIOK —
¢denony i popmanbaeriny. HeoOxinHO BigMiTUTH, 1110 cxeMa po3poOiieHa Ha
Marepiami 3MMOBOTO (TpyHeHb, Ci4€Hb, JIOTHH) 1 JITHBOTO (YEpBEHB,
JIMIEHb, CEpIeHb) CE30HIB, aje, He JUBIIYMCH HA 1€, BOHA
BUKOPUCTOBYETBCSI JUIi BCHOTO XOJIOMHOTO (JcTomany — Oepe3eHb) Ta
Teroro (KBiTeHb — >KOBTEHb) mepiofiB. Jliust micta po3poOieHo ciM
MIPOTHOCTUYHUX CXEM, IKi CTOCYIOTBCS I1°ITH BUIIIE3a3HAYEHUX JIOMIIIIOK.

XapakTepucTHKa YCHIIIHOCTI NMPOTHO3y Ha HE3aJeXKHOMY Marepiaii
CBIYUTH TPO MPAKTHUYHY NPHUHHATHICTE PO3pPOOIEHHX CXEM: 3arajibHa
CIIPaBIKYBaHICTh MPOTHO3Y cKiamae 68-84%, cnpaBmKyBaHICTh Tpajarliit
BHCOKOTO 3a0pyaHeHHs — 78-100%.
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CuHonTHYeckHe yca10BHs1 00pa30BaHUs U AHAJIM3 OT/eJIbHBIX BHI0B
00/1aK0B M0 JaHHBIM Ha0JII0eHuii B palioHe YKpauHCcKoi
AHTAPKTHYeCKO# cTaHIuM «AkageMuk BepHaackuin»

C. B. Kiok, A. A. Aprerrox
VYKpaiHCBKHH I'iipoMeTeoposIoTiuHuit iHCTUTYT JlepkaBHOT Ciry0Ou
Ha/I3BUYANHUX cHUTyalliii Ykpainu Ta HarioHanpHOT akajemii Hayk YKpaiHu,
Kuis, Ykpaina
sklok 8@ukr.net

Peakmmsi 00mayHBIX CHCTEM Ha W3MEHEHHE KIMMara OKa3bIBacT
CYIIECTBEHHOE BIIMSHUE HAa BEIMYHMHY INI00aIbHOTO NoTeruieHus. O0mauHbIe
oOpaTHBIE  CBS3M  3aBUCAT  OT  IPOCTPAHCTBEHHOH  CTPYKTYpPBI
MOBEPXHOCTHOIO MOTEIUIEHUs, KOTOpas XapaKTEepU3yeTCs BPEMEHHBIMU
Macmrabamu. B cB3M ¢ 3THM, H3ydeHHe OONAKOB Ha CErOgHA €CTh
CIIO)KHOW, aKTyaJbHOH W BaXKHOW 3ajaueli, TpeOylomed IOoCTaTOYHOTO
pecypca. CienyeT OTMETUTb, YTO 3HAYUTEIILHBIA MHTEpEC HCCllefoBaTeNei
BBI3BIBACT U3yueHHE OOJIAYHOCTH MOJISPHBIX PailOHOB, Tie HaOIIIONArOTCs
ocoOble yclioBusi ee (OpMHpOBaHMS M Pa3BUTHUS, KaK CIEJCTBUE 4Ero
00JIa4HOCTD TPEJICTaBNIEHa CYIIECTBEHHBIM pasHOo00pa3ueM hopMm.

[lpoBenen aHaiaM3 CYTOYHBIX JaHHBIX OOIIEH O0O0JauHOCTH 11O
HaOMIOICHUsIM Ha YKPAaWHCKOM aHTapKTHUUECKOW CTaHIMU «AKaJIeMUK
Bepnanckuit». HMccnemoBana moBTOPsIeMOCTh Tpaaliii oomiei o0magHoCTH
0-2 m 6-8 OKTaHTOB 3a OCHOBHBIE CHHONTHYECKHE CPOKH, OTpPaHUYEHHBIE
nepuogoM  1981-2016 rr.  PaccMOTpeHbl CHHONTHYECKHE  YCJIOBHSA
00pa3zoBaHMs OTIEIbHBIX BHUIOB OOJAUYHOCTH, BBISIBIECHBI MX TCHICHIMU B
HacToslee BpeMs. Pe3ynpTraTsl CBUAETENBCTBYIOT O HAJIWYMH W3MEHEHHH
KaKk B CE30HHOM XOf€ OOJaYHOCTH, TaK W Jojiromnepuognueckux. Mmeer
MECTO yBEIWYEHHE OOIIEero KoJam4yecTBa OOJIAKOB B TEPHOA C MapTa IO
HIONb BKIIFOYHTENBHO, B APYTHE MECAIBl W3MEHEHHS MEHee 3aMETHBl U
HMMEIOT IPOTHBOTIONIOKHBIN 3HAK.
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CnexTpajbHuii aHa i3 mpoueciB B xBocTi Marnirocdepu 3emi

JI. Kozak, b. IleTpenko
KuiBcpkuii HanioHapHUN yHiBepcuTeT iMeHi Tapaca IlleBuenka,
KuiB, Ykpaina
bogdanart96@gmail.com

3emMHa MarHiTocdepa — HeNiHIMHAa JAWHAMIYHA CHUCTEMa 13 BEJIHKOIO
KUIBKICTIO ~ CTymNeHiB  BuUTbHOCTI. OmHHM 13 JUHAMIYHUX TPOSIBIB
MarHitocepu € sBuie cyoOypi, SIK€ CYNPOBOKYETHCS 3MIiHOIO
KOH(Irypamii MarHiTHOTO IO B XBOCTI MarHitocepu Ta BUHHUKHCHHSIM
TUIIOIIIpH3aLii i 9ac ¢pa3u po3MmupeHHS.

B poboti mpoBemeHO aHali3 BUMIpiB YOTHPHOX KOCMIYHHX amaparib
Micii Kmacrep-2 3a 20 mumas 2013 p. B xBocti MarHiTochepu 3emii. B
paMKax IOCHIKSHHS NPOBEACHO SIK MYIBTU(PAKTaJbHUI aHAII3 — aHali3
CTPYKTYpHUX (QYHKIIH BHCOKHX WOPSOKIB — TaK 1 CICKTPaJbHUHN Ta
BeHBIIET-aHAII3.

[IpoBeneni NOCHiIKEHHS Aajdd MOMIIMBICTh BHU3HAYMTH DOJb 1OHHOT
CKJIaJIOBOI IMiJl Yac PO3PHUBY CTPYMOBOIO IIApy Ta XapaKTepHi MacuiTadu
TypOynenTHoro pyxy. Cepem OTpUMaHHX Pe3yJIbTAaTIB MOXXKHA BiI3HAYUTH
3MiHY CIEKTpa Ha macmirabax Oinst 3 cek. [y mepeBipKH 3aCTOCOBHOCTI
pi3HHX Mojelnel TypOyIEHTHOCTI Ta SKICHOTO ONMCY AMCHMNAIii eHeprii
CIEKTpaJbHUI aHali3 JOIOBHEHO MYABTH(HPAKTATEHUMH JI0CIiPKSHHIMH.

CrnocrepexxenHst 3emJli 3 MicSIYHUX Miciii i IX Ha3eMHe
CYNPOBO/KEHHS

0. B. MOpO)KGHKOI, A. I1. Bigpmauenxo', I1. B. HeBogoBcbkuii', B. 1.
Yoniii'
'Tonosma acrporomiuna o6cepparopis HamionansHoi akagemii Hayk
VYkpainu, Kuis, Ykpaina
*KuiBchKuil HalioHanpHMi yHiBepenTeT imeni Tapaca Illesuenka, Kuis,
VYkpaina
vida@mao.kiev.ua

Jnst YkpaiHu BaXXJIMBUM € BiANPAIFOBaHHS METOAMKH 3aIlyCKy amapara
g0 Micsig 1 Ha3eMHOro CyNpOBOLY MOMKJIMBOI KOCMIYHOI  Micii.
KomriekcHuld MOHITOpDMHI HamIoOi IUIaHETH MOXeE 3JIiicHIOBaTHCS 3
MicsgHOi 0a3u. B pe3ympTari CMHXpOHHOTO OOepTaHHsS Micsb 3aBXIH
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obepHeHMIT 10 3eMii OMHUM i THM >X¢ OOKOM, a HOro MOBEpXHSI — IIe
crabinmpHa TUIaTGOpMa, sIKa MOXKe 3a0e3NeYnTH BUCOKY TOYHICTH
BHUMIipIOBaHb. [lepioueproBuMy 3aBJaHHAMH MiCIYHHUX MICiH € IPOBEICHHS
JOUCTAHIIIHHOTO MOHITOPHHTY 3eMIli IUIi OTPUMAHHS TaKUX CIOCTEPEKHHUX
JaHuX: 1) CHeKTpambHOi BiIOWBHOI 3AaTHOCTI IHTETPaJbHOTO NHCKa B
iHTepBayi goxuH xBwiIb 200-1500 HM; 2) KiJIBKOCTI BHIPOMIHIOBAHOI
3eMHOI0 MOBEPXHEIO TEIUIOBOi €Heprii B CIIEKTpaibHOMY [iama3oHi 3-40
MKM; 3) monspu3aiitHuX BIacTHBOCTEH 3eMHOT Kyii st A<300 HM. AHami3
[UX JaHWX JO3BOJHTH BiJIIOBICTH HA MUTAHHS PO MEXaHI3MH [JI00AILHOTO
MOTCIUTIHHS 1 3MEHIICHHS KOHICHTpalii cTparocepHOro  030HY.
JlocmimpkeHHs MO)KHA IPOBOAMTH 3 MOBEpxHiI Micsns, 3 opOiTajspHOrO
MiCsIYHOTO amapara abo amapara, BUBEICHOTO B OJHY 3 MICAYHHX TOYOK
Jlarpanxa.

VYkpalHChKHH TONAPHHUHA CYMyTHUK Micsmsg MiHIMAlTbHO MOXE OyTH
OCHALICHWH TaKUMH TpboMa NpHWIagaMu: 1) KaMepor 3 BUOpaHUMH
¢binbTpaMu [UIS OTPUMAaHHS 3HIMKIB 3 HEOOXITHOIO PO3ILTEHOIO 3JaTHICTIO,
2) CHEKTPONOILIPUMETPOM 1/a00 (QOTOMOISIPUMETPOM IS TPOBEICHHS
JIETaTbHOTO MIHEpAJIOTIYHOTO KAapTyBaHHA TMOBepXHI Micsamsgs 1 mms
BU3HAYCHHs JesKMX (QI3UYHUX 1 ONTHUYHHMX NapaMeTpiB IPyHTY, 3)
CIICKTPOMETPOM Ha [Tiara30H, 1[0 OXOILIFOE CMYTH MIPOKCEHY.

JAunamika conssuHol pagiauii B Ykpaini

JI. C. Pubuenxo, C. B. CaBuyk
YKpalHCBEKHI TipOMETEOPOIOTIYHHN iHCTUTYT JlepkaBHOI CIry:KOu
Ha/I3BUYANHUX cHUTYaliil Ykpainu Ta HarioHanpHOT akamgeMii Hayk
VYkpainu, Kuis, Ykpaina
L-Rybchenko@yandex.ua, SvetlanaSVS@bigmir.net

HageneHo pe3ynsTaTé MOHITOPHHTY aTMOC(EpHOI COHSYHOI paxmiamii B
VYkpaini nporarom 1961-2015 pp. BuszHaueHo 0coOmuBOCTI 3MiH HPSAMOI,
pO3CisiHOT Ta CyMapHOi COHSYHOI paiailii, aap0e10 MmiACTHUIBHOT TOBEPXHI i
paniamiitHoro 6amancy. BusiBiaeHo 301IbIIEHHSI TIPSIMOi COHSYHOI pafiarii 3
80-x pokiB XX cTopiuust myst OLIbII0] YaCTHHHU TEPUTOPIi y Tertuii mepiox
32 HE3HAYHOTO 3MEHIIECHHs y XoJoaHWH. PoscisiHa pamiamis I1eMoHCTpye
MIPOTHJICKHI 3MiHM. ANb0eo MiJCTHIILHOT NMOBEPXHI 3a3HA€ KOJMBaHb 1 B
XOJIOJHHH, 1 B TSTLIHHA TIEPio.

3a ocranHe pecsatupivus XX cr. 1 mepmwe aecatupivus XXI crt.
BinOyaucss 3MiHM B yMOBax ()OpMyBaHHS IIOCYX IOPIBHSHO 3 CEpeIHIMHU
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3HAUYCHHIMH 32 CTaHJAPTHOIO KJIIMATOJOTi9HOI0 HOpMoIo 1961-1990 pp. 3a
1991-2010 pp. mocyxu Ha TepuTOpil KpaiHM CIIOCTEpIraJuch CiIMHAALSATH
BETETAIlifHNX TepioAiB; IHTEHCHBHI NPOTATOM JEKUIPKOX TIepiomiB Ha
OimpIIil YacTHHI TepHUTOpii HaBEeCHI, BINITKY 1 BoceHn y 1992, 1994, 1996,
1999, 2000-2003, 2005, 2010 pp. OcoOmuBIiCTIO IHTEHCHBHUX TOCYX 3a
1991-2010 pp. Oynu icTOTHI aHOMAJi OKPEMHUX CKJIAOBHX pajialiiHOTO
PEKUMY Ha MiBHOYI, MIBHIYHOMY cXoi 1 cxoni kpaiHu. OKpiM TOTO MOCYXH
peectpyBasuck 'y JKuromupcebkiid, Cymcbkild, YepHiriBebkiid, KuiBcbkii,
Binuuipkiii, XMenbHUIBKIH 007acTsIX. 3a ABaAusTupidHuii nepiogq 1991-
2010 pp. o0cCOOMMBO CHIBHI TOCYXH 3 HAHOUIBIIMMH 3HAYCHHAMHU
TPHUBAJIOCTI COHSYHOTO CsiiBa 1 MPsAMOI COHSAYHOI pajiamii criocTepiraimch
Maibke Ha Bciil Tepuropii y munHi 1994 p. (3a iHTEHCHBHICTIO mocyxa Oyna
momioHoro mo mocyx 1981, 1983, 1986 pp.), gepBri 1999, TpaBHi 2000,
tpasHi 2003 pp.

Jnnamika ionocgepHoro Binryky, nopiBHsIHHS /15l Pi3HUX THIIIB
JKepet

€. Txauenko', FO. Panonopr'?, B. [puManbscekuii’
'Kuiscokuit Hanionansauii yHiBepenter imeni Tapaca IlleBuenka, Kuis,
VYkpaiHa
ZIHCTI/ITYT KOCMIYHHX JOCIiIkeHp HarioHansHOT akageMii Hayk
VYkpainu Ta [epxkaBHOTO KOCMIYHOTO areHTCTBa YKpainu, Kuis, Ykpaina
’ ABTOHOMHHIA yHiBepcuTeT mtaty Mopenoc, Kyeprasaka, Mopernoc,
Mekcuka

Jnst pi3HUX THIIB JPKEpeNl: MEXaHIYHOr0, MarHiTHOTO, KOMOIHOBAaHOTO,
OyJI0 YMCENBHO PO3B’S3aHO CHCTEMY HENiHIMHUX MarHiTOTiApOJMHAMIYHUX
PiBHSHB, IO OMNCYE AWHAMIKy 10HOC(HEPHOTO BIATYKY Ha Pi3HI mpolecH y
cucremi «Jlitocdepa-Armocdepa-lonochepa-Marnitochepay. Jost
3HAXO/DKEHHS PO3B’SI3Ky B HYIHOBOMY HaOMMXKeHHI Oylno BHKOPHCTaHO
J3BIHOMOMIOHI TOYATKOBI PO3MOAINMM 30ypeHb MIBUAKOCTI 1 MarHiTHOTO
noiss. MopenroBaHHS MPOBEAEHO ISl PI3HUX ITOYATKOBHX YMOB: PIi3HHX
LIMPOT, BUCOT, Hip POKY, roIuH 100u. byno BuBYeHO (opmu i abcomroTHI
3HAYEHHS OTPUMaHMX 30ypeHb Pi3HUX MapaMeTpiB i0HOCGEpH: MIBUAKOCTI,
Mar”iTHOro mois, THCKY. OKpeMO pO3IISHYTO TIMTaHHS BIUIUBY
HEJHIHHOCTI Ha PO3B’S30K 3raJJaHoi CUCTEMH PiBHSHB.
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CucTeMHBIii CIEKTPAJILHBIN aHAJIN3 HH(PA3BYKOBOr0 CUTHAJA,
CreHepuMpoBaHHOr0 Yeass0MHCKMM MeTEeOpPOHI0M

JI. ®. Yeprorop', O. B. Jlazoperko'
IXapBKOBCKI/Iﬁ HalMOHAJIbHBIN yHUBepcuTeT uMenu B. H. Kapasuna,
XapbKoB, YKpauHa
*XapbKOBCKHil HAIIHOHAIBHBII YHUBEPCUTET PaTHOICKTPOHHKH,
XappKoB, YKpauHa
Leonid.F.Chernogor@univer.kharkov.ua

Wndpas3BykoBble BOJHBI, BO3HHKIIME MOCIE TMpoJeTa M B3phIBa
YensOunckoro mereopura (UM), 3aperucTpupoBaHBl HWHQPPa3BYKOBBIMHU
CTaHIMSIMU MeXIyHapOAHON CHCTEMbl MOHUTOPHHTA SAEPHBIX HCIIBITAaHUH
C OHEPrOBBIJEIICHHEM HE MeHee 1 KT, a Takke CTaHOUSIMH,
PAcIIONOKEHHBIMH B PsAfie Teopu3nIecknx obcepBaropuid. {1 MOBBILICHNS
TOYHOCTH  ONPENENICHHS  IapaMeTpoB  HCTOYHMKOB  HWH(pPa3ByKa,
HCCIIEIOBaHUS 1eJIecCO00pa3sHO MPOBOJUTH MPU MOMOIIM pa3pabOTaHHOTO
aBTOpaMH CHUCTeMHOro crekrpaibHoro ananmsa (CCA). B pabore
mpoBenensl  omeHkn  CCA  mopoxaeHHBIX — MereopomaoM UM
nH(}Pa3ByKOBBIX BOJH, KOTOpbIe ObUIM 3a()MKCUPOBAHBI YYBCTBUTEIBHBIMU
Mukpobaporpadamu, pacnoioxeHHbIMH B AHTapkruae. CCA mo3Boiun
MIPOBECTH AaHAJIN3 BHYTPEHHEH CTPYKTYpbl BO3HHKAIOIINX BOJHOBBIX
BO3MYILEHUH, co3maHHbIX UM. VYcTaHOBIEHO, YTO KaXIoe M3 ABYX
NIPOAHAIM3UPOBAHHBIX ~ BO3MYIIEHMH  cojepXuT B cebe  xBa
CBEPXIIUPOKOMOIOCHBIX C MepeMeHHol cpexneit gactotoit (CILIT ¢ [1CY)
mpomnecca, IOKa3aTeld  [IMPOKOIOJIOCHOCTH  KOTOPBIX  COCTaBIISIOT
0.7—0.8, a cpennue mepHOAbI YMEHBINAKOTCS C TEYEHHEM BPEMEHH
NpUMEPHO MO JuHeHomy 3akoHy. Ilepeiii m Bropoit CHIII ¢ IICY
MIPOLECCHl B 00OMX Cllydasx IIEpEeKpHIBAIOTCS 110 BPEMEHHU IPHUMEPHO Ha
3—5 wmun. O60cHOBaHO, UTO OOGHAPYKEHHBIE 3aKOHOMEPHOCTH B TOHKOM
CTPYKTYpe HH(Pa3BYKOBOTO CHTHaja MOTYT OBITh HCIIOJIB30BaHBI IPU
COBEPILICHCTBOBAHUH AJITOPUTMOB OOHApY)XeHMs, WICHTUPUKAIMUH U
OIIEHKH IIapaMeTPOB MCTOYHHKOB HH(PA3BYKOBBIX CUTHAJIOB.
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IcTopist acTtpoHoOMIil

History of Astronomy
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History of the astronomical almanacs, yearbooks and calendars, the
participation of the Kyiv University Observatory in their creation

L.V. Kazantseva
Astronomical Observatory, Taras Shevchenko Kyiv National
University, Kyiv, Ukraine
Kazl@ukr.net

Astronomical Ephemeris, information about the circumstances of
apparition various celestial objects long been used for professionals as well
as amateur astronomy. The story of annual reference books with similar
information was studied not well. In publications sometimes appear
inconsistent and incomplete data. In particular, little known facts about
participation of Kyiv astronomers in the creation of such publications, it
was since the nineteenth century. The analysis of archival sources and funds
Astronomical Museum allow drawing conclusions about the significant
contribution the University Observatory to ephemeris service.

Mitrofan Khandrikov: new facts of life
(to 180 anniversary of his birth)

L.V. Kazantseva
Astronomical Observatory, Taras Shevchenko Kyiv National
University, Kyiv, Ukraine
Kazl@ukr.net

Mitrofan Khandrykov (1837-1915) headed the department of astronomy
and geodesy at Kiev University and was director of the University
Observatory more than 30 years.

He was the author of a long series of publications, many textbooks in
mathematics, astronomy and geodesy for university students. He started
some observational and theoretical directions for the observatory, he
updated observational instruments, began publishing a periodical scientific
publication in the observatory. He trained and prepared a worthy
replacement, developed and launched specialized teaching of astronomy in
other educational establishments.

His biography is found in many national and international
encyclopedias. But the facts of personal life of his are poorly understood.
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Joint research of materials, which collected by Astronomical Museum and
which are in other archives, available digitized sources allow to restore
some facts from the life of famous former employee Observatory.

MatemaTnyHi fociaizxxenns npogecopa KIII B.II. EPMAKOBA
AJist acTpoHoMmii Ha 3iami XIX — XX eT.

JI.C. bamroBa
HepxxaBuuii nonitexuiunuit myseit npu HTYY «KI1l», Kuis, Ykpaina
e-mail: lyudm.bash@ukr.net

VY Bci wacm 3 omHOTO OOKy, YHCTO MaTEMaTH4Hi JOCTIIPKCHHS OyITH
MIPUBOZIOM UTS BIAKPHUTTA (Di3UUHMX SBHII, TaK i 3 IHIIOTO — IOCHTBH YacToO
¢utococrKMii TOTIIAN HA TPHPOAY pedeil BiIKpHUBaB MOCTITHUKAM IIPOCTI
OUISIXA O iHTErpyBaHHA PIBHSHB 1 JOCIIDKEHHS BIIACTUBOCTEH (YHKIIi.
Takum 4yMHOM BiZIOYBaBCsI PO3BUTOK TPHKIIAIHOT MaTeMaTHKH. Tak crayocs i
3 pe3ysbTaTaMH HayKOBHX [OCHI/PKCHBb IEPIIOro 3aBigyrouoro Kadeaporo
Buioi Maremaruku KuiBcbkoro nomitexuiunoro inctutyty (KIID), 3 1898 p,
Bacuns IlerpoBuua €pmakosa (1845—1922). Bin Bumyckuuk KuiBcbkoro
YHIBEPCHUTETY B sIKOMY MpaifioBas 3 1973 p., 3 1890 p. - 3aciyxenuii mpodecop
YHIBEpCHUTETY.

Bapro 3aznauutn B.II. €pmakoB craB OJHMM 3 HEpIIMX KHIBCHKHX
MaTEMAaTHUKIB, XTO TI0YaB PO3BHBATH TEOPil0 HMOBipHOCTeHW Ha Ykpaini. To
OyB MMOTYXXHHUI IHCTPYMEHT aCTPOHOMIYHUX pO3paxyHKiB. BiH mocmiaus mpari
BYEHMX, NporpecuBHOi B Ti yacu, IleTepOyp3bpkoi MaTeMaTH4HO! IIKOIH -
TIOIIMPIOBAB 1 OIPanbOBYBAaB iX 33Ul HAlllOHAIHEHOI BY3iBCHKOI OCBiTH. BoHM
0azyBanucst Ha octaHHIX nocsrHeHHsx [1.JI. YeOumieBa. Buenuii BUBUMB 1
po3BuHYB «MeToa HAMMEHIINX KBaapaTiB», 3alpOIIOHOBAHMM, came It
BukopucTanHs B actpoHomii, K. Tayccom B XIX cr. mms po3paxyHKY
TPAEKTOPiil KOMET MO Maiid KiTbKOCTI TOUOK criocTepeskeHnst. Lleit meton OyB
6azoBuM B actporoMii. Y 1905 poui Bacuns IlerpoBud omy0OitikyBaB BiacHy
MOHOTpadiro Ha IF0 TeMy, HAOJU3UBIIN Yac HOTO IMPOKOTO 3aCTOCYBAHHS B
IHIIMX Tay3sX HAyKW. 3aBISKH CBOIM €(pEKTUBHOCTI IIeH METOJ B HAIIi JHI
3HAWIIOB 3aCTOCYBaHHA TakoX B reozesii i kaprorpagii. OcobmuBicTio
HayKOBOI JyMKH MaTeMaThKa OyB IONIYK HaWOLIbII MPOCTHX Ta JOCTYITHHX
JUIsL INMPOKOTO MAaTeMaTUYHOTO 3arajly pPo3B’s3KiB CKJIQJHHX MaTeMaTHYHHX
npo6ieM siKi MoTpedyBaB vac.

Maricrepcbka 1 mokTopcbka aucepranii B.I1.€pmakoBa Hanmexamu 10
Teopii AudepeHIiaTbHAX PIBHSHB i3 YACTHHHHMH TOXiZHHMH. Joro
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HAYKOBI 1HTEPECH CTOCYBAIHCA W TAaKWX MOIYJSPHHAX Ha TOH 4Yac raimysen
MaTeMaTHKH SK airedpa, BapiamifHOTO YHWCIICHHS, Teopii 3BHYAHHIX
mudepeHniadbHAX PiBHAHB. BOHM OynmM TakoX IIEBHAM MaTeMAaTHIHUM
arapaToM B aCTPOHOMIYHUX HOCIHIKEHHSIX.

3 MeTOl TMImHATTS pIiBHA BY3IBCBKOi OCBITH, III¢ BHUKJIANAIOdM B
KuiBcbkoMy yHIBEpCHTETI iHTErpyBaHHS qU(EPEHIIAIBHUX PIBHIHb 1 TEOPifo
HMOBIPHOCTEH, BIH HaApyKyBaB y «YHHUBEPCUTETCHKUX 3BeCTHSX» JeKIii 3
ux npeameriB y 1879, 18801 1881 pp.

Oco0nuBe 3HaueHHs Ul acCTPOHOMIi MarOTh HOro MaTeMaTH4Hi mpaii
NPUCBSIYEHI BHPILIGHHIO IIEBHUX 3aJa4 MEXaHIKH, 30KpeMa HeOecHOi
MexaHikd. OfHI€IO 3 BaroMHux B Hill ramysi € fioro podora - «MHTerpasl
ypaBHEHUI ABIKeHHS Tpex Tem» (1915 p.).

Sk Bimomo, 3amada TPHOX TiJ HOJIATAE y BU3HAYCHHI PyXy CHCTEMH
TPhOX MaTepiayIbHUX TOYOK, INO 3a3HAIOTh B3a€EMHOIO MPHTSTaHHA 3a
3akoHOM HploToHa. llg 3amava, mo BUHMKIA TIPH PO3MILNAHHI PYXY
COHSYHOI CHCTEMHM, 37aBHa NpHUBEpTaNa yBary  HaWBHAATHININX
MaremarukiB. OJHak HenepeOOpHI TPYAHOLI, SKi BHHUKAIM Iepen
JOCTITHUKAMHM TIPW BHUPIMICHHI I1i€] 3amadi, MOB’s3aHi 3 BIJCYTHICTIO
HEOoOXIiTHOr0 MaTeMaTHYHOTO anaparty, JOBTHi Yyac He NaBajd MOMKJIMUBOCTI
MIPOCYHYTH PO3B’sI3aHHs L€l 3a1a4i Jai.

B 1912 p. K. 3ynaman (mpodecop I'enbciHpOpPCHKOro yHIBEpCHTETY)
MOKa3aB, 110 KOOPJMHATH BCIX MaTepialbHUX TOUYOK CHCTEMH 1 4acy MOXKHA
BApa3UTH y (opMi psmiB 3a CTYNEHSAMH [ESKOTO HOBOTO 3MiHHOTO,
30DKHAMU JJIS BCIX 3HaYeHBb IHOTO 3MiHHOTO. Lleii pesymprar, onepxanuit
K. 3yHnmanoM, He MOXKHA PO3IIISAATH SIK IOBHE PO3B’sA3aHHA 3a/adi TPhOX
Ti. 3 po3B’s3aHHAM Miei mpobiemu 4ynoBo crpaBuBcs B. I1. €pmakos,
3aCTOCYBaBIIM MaTeMaTWYHUHA amapaT Teopii (QYHKIOIH KOMIUIEKCHOT
3MiHHOI.

Ha nouarky XX cT. BUEHUH CIpUSB BEACHHIO BHUBUEHHS B BHILIAX
JIOTapuPMIidHOT JIHIKKK — OJHOTO 3 TOJIOBHUX OOYHMCIIOBAILHUX
IHCTPYMEHTIB TOTO 9acy - HPOTOTHII CY9acCHOTO KOMIT'IOTEpa.

3aBasKky 06araTOrpaHHOCTI JiSTBHOCTI KA Jjaja PO3B’SI30K BAKIWBUX
MPUKIAAHAX MaTeMaTHIHWX 3aBdaHb, 30Kpema 1 B actpoHomii B.IL
€pMakoBa 3 BIIEBHEHICTIO MOKHA BBa)XKaTH MaTeMaTHKOM-aCTPOHOMOM.
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Hepeasicanku KuiBcbkoro mianerapiro

I. Kpstuko
lonoBHa actporomiuna obcepBaropist HAH Ykpainu
astroosvita@gmail.com

[epmumit mpoekuiiHU TIaHeTapiii — anapar, o Ha eKpaHi chepruyHol
(dopMH CTBOpIOE KapTUHY 30psiHOro Heba, Oyyno IOKa3aHO LIMPOKOMY
3araiy B MionxeHi 21 sxoBTHs 1923 p. A Ha nouatky ciynas 1952 p. y Kuesi
po3mouanga poOOTy KyJIbTYPHO-IIPOCBITHHIIbKA ycTaHOBa — KwuiBChbKwHid
IUTaHeTapidl, mepmmii B Ykpaini. {0 gaTy BBaXaroTh MOYATKOM HOTO
icTopii.

Aute amapar maHeTapiit 0yno mocraBieHo B KuiB monatimenme y 1948
p. 1 BCTaHOBIEHO B TOJNIOBHOMY Kopmyci KwuiBcekoi acTpoHOMiIUHOT
obcepBaropii Ha Bymuii OOcepBaTtopHiil. OTXe, MIPHUHARMHI YOTHPH POKH
KuiBcpkuii mmaHeTapiii AissB B aCTPOHOMIUHIM oOcepBaTopii, MOKH Horo He
NPWIAINTYBAIM B 4YacTHHI OyaiBial KouMIIHBOro (i  TemepiliHboro)
OnekcaHApiBCHKOTO KOCTENa.

CrBopenHs mnaneTapio B Kuesi OyJo cnpaBoo He CIIOHTaHHOIO. X04a
BiH 3’SBHBCSI TOJIOBHO 3aBIsIKM HeBTOMHUM  crapanism C.K.
BceexcpsiTcpkoro, ane 1bOMy IepeayBaia Besinka po0OoTa 3 MOMmysspHu3aiii
actpoHomii y 20 — 40 pokax MHHYJIOI'O CTOJITTS SIKYy B KpaiHi 3arajioM, TaK
i B KueBi 30kpema.

HayxoBo-nomyJisipHi BUAaHHS 3 aCTPOHOMII 1004 yKpaiHi3auii
(1923-1933)

M. B. JIamxko
KuiBcekuit yniBepcutet imeHi b. I'pinuenka, Kuis, Ykpaina
mixalic_lasco (@ukr.net

3 yCTaHOBIEHHSIM paAsSHChKOI BiIaad B YKpaiHi OUTBIIOBHKH,
3ITKHYBIINCS 3 BOPOKMM CTaBJICHHSIM HAceJICHHS, 3MYIIEHI Oynu MiTH Ha
neBHi noctynku. OpnHielo 3 HUX Oyna IOJITHKa YyKpaiHizamii, ska
npoBoaunacst B 1923-33pp. 3a 3agymom oprasizartopiB Le Mmano OyTH
3aMpoBaPKCHHST YKPAiHCBKOi MOBHM B IIKOJNI, mIpeci ¥ iHmUX cdepax
KyJIBTYPHOTO XHTTS. He cramy BUHATKOM 1 HAyKOBO-TIOIYJISIPHI BUJIAHHS 3
aCTPOHOMIi.

Taxk, nounnatoun 3 1923 p. (movatky ykpainizamii), modagmim cBiT
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MOHAJ TBAIATh YKPaiHOMOBHHMX OpOIIYyp 3 acTPOHOMIi, sSIKi BUXOJWIN B
pi3HEX AepxkaBHUX BuaaBHUNTBAX ([IBY, «IIpometapy, «I1lnsax ocBiTh») Ta
Oynu CIpsAMOBaHI Ha TMPOCBITY IMHPOKUX BEPCTB HAceleHHS. Buxomwmmu
Oporrypu Kimbkoma cepissmMu: «biOmioTeka mpupoao3HaBcTBay, «HaykoBo-
momynspHa Oibmioreka. Cepist cBiTO3HaBCTBa», «MacoBa OibmioTeka.
[pupona i moam» Ta iH.

3a  3MICTOBMM  HamoOBHEHHSM  Opourypu  Oyiam  JOCHTb
PI3HOMaHITHUMH, cepell HUX MOXKHa BHIUIMTH OiorpadivyHe cripsMyBaHHS —
opomrypa «[amineo [amineii» I'. JlecnoBcbkoro (1930), ska 3Haiiomuia
yutauiB 3 Oiorpadiero BueHOro Ta ioro mocsrHeHHsMu, Ta . ['ypesa
«KomepuukoBa epech B MUHYJIOMY i TerepimmabomMy» (1931), mo momasana
iHpOpMAIif0 TPO JKUTTSA TBOPIIB TETIONMEHTPUYHOI CHCTEMH CBITY
Komepurika, bpyno Ta I'amises. J1o BHIaHb aHTHPETITIHHOTO CIPSIMYBaHHS
MokHa BigHectn Opomypu b. T'epacumoBnya «Kaskm ¥ Hayka TmIpo
noBcTaHHs CBITY» (1924), M. 3apoBHsagHOrO «YM CTBOPEHO CBIT 3a IMICTh
mHIB?»(1927) Ta I'. I'ypeBa «Hayka npo HeO0 poTu XpucTussHCTBaY (1932).
HaiimmpmmM HanpsiMOM € acTpOHOMIYHHH, MpeicTaBieHHl Opolurypamu
O. Crpinsbunpkoro «bynosa cBity ta i taemuuwi» (1923), b. Ocramenka-
KynpsBueBa «20 Gecig 3 actpoHowmii» (1925), JI Aunnmpenka «OKurrs i
cMmepTh HeOecHuX cBiTHIN(1925), b. 'epacumoBnua «Bcecsit» (1926), M.
BapabarioBa «KutTsi, €BOJIOLS, CMEPTh 1 BifpomKeHHs 3ipok» (1930), O.
JlackaBoro «MangpiBka no HeOy» (1930) Ta I'. I'ypeBa «Cepen nanekux
corerp»(1933). 3ramani Opourypu, BUXOASYM 3 Pi3HOMAHITHOCTI iX Has3B,
ITOTaBaJIM YATAYEBI HAlCyJacHIIIi Ha TOH MOMEHT 3HaHHS 3 Pi3HHUX Taiy3eil
acTpoHoMii, Bix iH(popMarmii mpo OyIOBY TUI COHSYHOI CHCTEMH, [0
PO3TISITY MTUTaHb 30PSTHOT €BOJIIOLII Ta TIOXOKCHHS BCeCBITY. OKpeMO CItif
posrisinyTH Opotnypu I'. CtpamHoro «Kpi3b ckio Ha HeOo» (1925) ta T
I'ypeBa «Slk BuBuaroTh HeO0» (1933), ski 3HaAHOMWIM 4YMTaAdiB 3
TOTOYAaCHUMH METOJIaMU  aCTPOHOMIYHHMX JIOCHIDKEHb Ta poOOTOrO
OCHOBHHX aCTPOHOMIYHHUX MpuiIaAiB. SIk Oaummo, 3rajiaHi BUIAHHS MaJld
PI3HOIUIAHOBHH XapakTep Ta CTaBMJIM 3a METY LIMPOKY IOIYJISIPH3AIi0
AaCTPOHOMIYHHMX 3HAHb cepex HaceneHHs. [Ipore B mamiid myOmikarii
PO3TIISIHYTO JIMIIE OKPeMi HaAyKOBO-HOMYJISIPHI OpOIIypH 3 aCTPOHOMII TOTO
yacy. [leranbHinie Ipo e HTUMETHCS B HOAANBIINX JOCIIHKEHHSIX.

121



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

IIpo6aema nocBsTu JlecATUHHOI HEPKBH B KOHTEKCTi
a3uUMYTAJIbHOI0 HANPSIMKY Bici xpamy

T. JJIOTA,
Mys3eii ictopii Kuea
lutagen@gmail.com

VY nmomoBini po3risgaeTbes icTOpis MOCBATH JlecATHMHHOI LEpKBH 3a
XPOHOJIOTIYHUM TOPSIIKOM BUSIBICHUX IOKYMEHTIB Ta CBimueHb. JlaeTbcs
cnpoba  mpoaHami3yBaTH 3B’SI30K MK a3MMYTAJbHHM HAMPSIMKOM BICi
XpaMy Ta Horo mocesToro. lliero mpoOmemoro 3aliMaInCh paASHCHKI
ICTOpUKH, HE HaJalo4l OCOONMBOrO 3HAYCHHS O3HAKAM PpO3TAIlyBaHHS
xpamy. CydacHi pe3yiabTaTH HOBITHBOI apxeosorii JlecsSITMHHOI HEpKBU
JAl0Th MaTepian I JOCHIIIKEHb B IbOMY HAIIPSMKY.

KuiBcbka mepkoBHa iepapXis BiI 4YaciB CepeIHBOBIUYS Hamaramach y
CBilf cmoci0 BUPIMINTH THUTaHHS TOCBATH JleCATHHHOI LEPKBH y pi3HI
crocoOu, CIHMHUBIINK «IPOMO3UIii» Ha cBsTi PizgBa Boropomumi. Cama
JmiTOmUCHa Ha3Ba JleCATHMHHOI, SK CBiq4aTh CYy4YacHi JOCIIDKEHHS,
3aro3uyeHa i3 [epKOBHOI NpaKkTuKy JepxaBu Kapna Benukoro.

VY 10moBiAi HAaBOISTHCS NPHUKIAAW IHIIMX KHIBCBKUX JTABHBOPYCBKUX
LIEPKOB, 30KpemMa YcrneHchbkoro cobopy Kueso-Iledepchkoi naBpu, sikuii €
«eTa’JoHoM» Uil nomiOHux  gmocmimkeHb.  Crarts  3a0e3nedeHa
UTFOCTPaTUBHUM MaTepialioM.

Ontnyeckne Hadmonenust UC3 B I'ostoceeBckoii o6cepBaTopun

E.M. HenaxoBa
I'maBHast actponomuueckast obcepsaropust HAH Ykpaunsr,
yi. Akanemuka 3abonotHoro, 27, 03143 Kues, Ykpauna
e-katerin@ukr.net

B noxmane pacckasbiBaeTcsl 00 opraHm3anyi U paboTe CTaHIUU JIst
ONTHYECKUX HAOJIOJICHUH HMCKYCCTBEHHBIX CITyTHHKOB 3eMuid B [ 1aBHOM
acTpoHOMHYecKoi obcepBaTopun Akagemun Hayk Y CCP.
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Inax yepe3 TepHH A0 3iPOK: CTOPIHKH KUTTEMHCY MUKOIH
YUmuxosa (1953-1994)

JL.T". CamoiineHko
KuiBcpkuit HanioHanpHUN yHiBepcuTeT iMeHi Tapaca IlleBuenka, Kuis,
VYkpaina
arch@univ.kiev.ua

Muxkona OmnekcanapoBud UmwuxoB Hapomuees 26/09/1953 p. y M.
CnoBsiHcbKy JloHenpkoi o0nacti, y MICTEUKy, IO IOETHYBAJIO O3HAKH
CTaporo KypopTHOTO OCEpeIKy Ta IEHTPY MIBHAKOTO PO3BUTKY
PansHCHKOTO MAIIMHOOY/TyBaHHS.

Micnsa ycmimrHOTO 3aKiHdeHHs mkomu 1970 p. M. UMuxoB BcTymae Ha
icropuuanii pakynereT KuiBcrkoro yHiBepcutery imeHi Tapaca IlleBueHka
(KHY), me cnemiamizyerscs 1o kadenpi apxeosorii Ta My3ee3HaBcTBa. Tomi
CTYAEHTH Tepili JABa POKM HPUAUISIIM  BHUBYCHHIO  IPEIMETIB
3araJbHOICTOPUYHOIO HAMpsMY, @ 3 TPETbOTO KypCy PO3MOAUISIMCS II0
pizHuM Kadeapam 3a/is OTpUMaHHs Okl By3bKoro daxy. Omxe, 1975 p.
M. UMuxXO0B, IPOSBUBIIHN ceOe CTapaHHUM CTYJEHTOM 1 JTUCHUILIIHOBAHUM
KOMCOMOJIbCBKHM aKTHUBICTOM, OTPUMY€E YEPBOHHMM JWIUIOM 3 MO3HAYCHOIO
kBamiikaiielo «iCTOPUK-apXeojor, My3e€3HaBellb, BUKJIaAad icTopii Ta
CYyCHiILCTBO3HABCTBay. JluiioM 3 BijizHakoto i Beryn 1o jaB KITPC 1975 p.
3BUTBHSIOTH MOJIOJIOTO CIIEIiaiicTa Bijl, 000B’SI3KOBOTO TOMI, PO3MOILTY Ha
MpaleBIANITYBaHHS i 3a0€3MeYyI0Th HaBYaHHS B acIipaHTypi mpu Kadeapi
(1975-1978 pp.), a MOTIM i IMOCaZO0 acCUCTeHTa Ha (aKyIbTeTi 3 HATAHHIM
KBapTHUPH.

Temoto BimoOpaskeHHS 9acy i BCECBITY B YABICHHSX IaBHIX HApOJiB Ta
CEeMaHTHKOK OpHAaMEHTaJbHUX MOTHBIB M. UMHXOB 3axomuBcs wLie Yy
CTYICHTCHKI POKH, 3aBISUYIOUH CIIIIKYBaHHIO 3 BiJOMHM apxeojioroM B.
JlaHmyieHKOM i 4Yac poOOTH B apXEOJIOTIYHUX EKCHEAMINSIX i
KEepIBHHUIITBOM OCTaHHHOTO. Ta 3aHaATO OpUTIHANBHUH, SK Ha TOH dac,
«30/llaKaJIbHUH TPUHIUIT JaTyBaHHS B apxeoJioril» 3aTpUMye 3aXUCT
aucepralii Ha I'ATh pokiB. Po6oTy «OpHaMeHT 31MoXu OpOH3BI CTEMHON
VKpauHbl KaK HWCTOPHMYECKMH HMCTOYHMK B M3YYEHHH II€PBOOBITHOTO
MHUPOBO33PEHHA» BJA€TbCA 3aXUCTHTH Jumie y Oepesni 1982 p. B
Jleninrpagcekomy BignineHsi Incrutyty apxeonorii AH CPCP micns nBox
HeBlanux crpod B Kuesi i B MockBi.

IMpore, M. UMnxoB, monpu KpUTHYHE CTaBJICHHS KOJIET, NPOIOBXYE
aKTHBHO JIOCII/DKYBaTH 0OpaHy TeMy, IHIIE CTaTTi, MOHOrpadii, BUCTyIIae
Ha KOH(EpEeHIiAX 1 BXKE uUepe3 HecATh pOKiB, TICII HaBYAHHS B
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nokropantypi (1989-1992) mporomomrye Ha 3acimaHHI BYeHOI paau
icropuaroro ¢akynsrery KHY nHaykoBy momoBins «IIpobimema oco3HaHUs
KocMoca B oOmecTBax HeonmTa-OpoH3oBoro Beka IOra Bocrounoit
EBpormsr», 1m0 cTae MpuBOJOM A MPUCYIKCHHS HOMY CTYIIEHIO JTOKTOpa
HayK 3a CyKymHicTio po0Oit. HeBmoB3i, micis 3apaxyBaHHS HOTO Ha TOcCaxy
JOLIeHTa KadeIpu apxeosorii Ta My3ee€3HaBCTBa, y ceprHi 1992 p. BiH 3
KHY mnepexoauts 1o HarionansHoro yHiBepcurety «KneBo-MormisHcbka
aKazeMis» Jie 3aCHOBYE 1 o4outoe Kadeapy KyJIbTypolsorii Ta apXxeoJorii
(baxynpTeTy ryMaHITApHUX HayK.

VY 0Oe33anepeyHoMy MepeKOHaHI PO TOBOJII PAHHIO 00I3HAHICTD JIFOIUHH
MIEPBICHOTO CYCHIUIHCTBA 3 OCHOBHMMH 3aKOHOMIPHOCTSIMH PyXy HEOECHHX
TiJI, OO0 TOBHHHO OYJI0 BimoOpajkaTucs y i mOorisaax Ha cBiToOyMOBY i pyx
gacy, a BifTak y ii KyiapTypi i MuctenrBi, M.UMHXOB TparHyB BigHAWTH 1
po3mm¢ppyBaTH KOHKPETHI 3HAaKM M CHMBOJM SKI MOXYTb PO3KPHUTH
KOCMOTOHIUHI ysBJIEHHS ApeBHIX. JIOCHIIHMK TaKOXX HamarasCsl JOBECTH
TicHUIA 3B's30K KUTTA Jltomuam i BceecBiTy, 3ampoBaguBIIN KOHKPETHI
XPOHOJIOTIYHI CXEMHU 1 Nepiou3aliiiHi No0y10BU. «APXEOJIOTIEI0 MIPUKYTHI
JI0 3IpOK» BiH 3aJUIIMB MO CcOOiI 3HAYHMN HAYKOBHU CIIAJOK, MOJIEMiKa
HaBKOJIO SIKOTO II€ W JOCI He NPHITUHSAETHCS, 110 CBIIYUTH IpPO IOTO
aKTyaJIbHICTb.
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HayKOBe BUAAHHHA

AcTpoHOMiA Ta (i3uMKa KOCMOCY
B KuiBcbKOMY yHiBepcuTeTi

8 pamkax /[Hie HayKu 8 YKpaiui

MixxnapoaHa KoH(pepeHiis

M. KuiB, 23-26 tpaBus 2017 p.

30ipka me3 oonogioeil

[iamucano no npyky 10.05.11. ®opmat 60x84'"".
Iapnitypa Times. [Tanip opcerHuid.
Hpyk obcernmii. Haknax 100. Y. apyk. apk. 7,0. 3am. Ne KKK-HHHH.

Hanpykosano y BumaBando-nomirpadigaoMy neHTpi ,,KuiBcbkuii yHiBepcuTeT”

01601, Kuis, 6-p T.IlleBuenka, 14, @ 239 3128
CaimonTBO BHECEHO 110 nepkaBHOTO peectpy JK Ne 1103 Big 31.10.02
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