Taras Shevchenko National University of Kyiv
Astronomical Observatory

Astronomy and Space Physics
in the Kyiv University

Book of Abstracts

International Conference

May 28 — May 31, 2019

Kyiv, Ukraine



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

Scientific organizing committee (SOC)

Chair V. Martyniuk (Ukhaine)
Vice-Chairs V. Efimenko and V. Ivchenko (Ukraine)

Conference Secretary 1. Lyk’yanyk (Ukraine)

SOC Members
A. del Popolo (Italy), B. Hnatyk (Ukraine), G. Milinevsky
(Ukraine), I. Karachentsev (Russia), M. Gordovskyy (Great
Britain), P. Homola (Poland), Yu. Izotov (Ukraine), R. Kostyk
(Ukraine), V. Kleshchonok (Ukraine), V. Lozitsky (Ukraine), S.
Parnovsky (Ukraine), V. Rosenbush (Ukraine), Ya. Yatskiv
(Ukraine), V. Zhdanov (Ukraine)

Local organizing committee (LOC)

Chair V. Efimenko (Ukraine)
Vice-Chair 1. Luk’yanyk (Ukraine)

LOC Members
O. Fedorova, A. Grytsai, R. Hnatyk, A. Mozgova, V.
Ponomarenko, O. Sergienko, S. Zaichenko

LOC secretary V. Danylevsky (Ukraine)
E-mail: conf2018@observ.univ.kiev.ua

Place of the meeting
Astronomical observatory of the Taras Shevchenko national
university of Kyiv, Observatorna str., 3


mailto:conf2018@observ.univ.kiev.ua

ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

CONTENTS

Scientific organizing committee.........cccoevieiiiniiiiiiiiiiiiieinin..
Local organizing committee..........cccoeevieiiinieiniiniieiiinieinnen
L0711 115) 11 1N
Plenary Session......cccoeiiuiieiiiiniiiiniieiiiiiieiiiiiieiieiieiieiecenens

M. Gordovskyy, P.K. Browning, R. Pinto. Combining MHD and
kinetic methods in solar flare modelling.......................ocoeeenenl.

N. Kiselev et al. New two-channel photoelectric polarimeters: design
and results of the first observations..............c.cocviiiiiiiiiinnn..

B.S. Novosyadlyj, Yu.A. Kulinich, V.M. Shulga, W. Han. Emission of
Dark Ages halos in 21-cm hyper-fine line of atomic hydrogen..........

S.L. Parnovsky. Black holes...............coooviiiiiiiiiiiie,

V.K. Rosenbush et al. Comparative analysis of two comets of the
Jupiter family: dust-rich 67P/Churyumov-Gerasimenko and dust-poor
2P/ENCKE. .ttt

N.G. Shchukina. The present and future of solar physics in Ukraine...
Yu.V. Shtanov. Inflationary magnetogenesis with helical coupling......

Yu.T. Tsap, Yu.G. Kopylova. On the electron acceleration by quasi-
stationary electric fields in the lower solar atmosphere..................

Astroparticle Physics, Gravitation and Cosmology....................

A.N. Alexandrov. Gravitational lensing from the viewpoint of the
qualitative theory of dynamic Systems...........c..coeeeiiieiiiiiiinen.

L.A. Berdina, V.S.Tsvetkova, V.M.Shulga. Interband time delays in
the Q223740305 qUASAT.....evieet it eteet et neaeaaens

V. Beshley, O. Petruk. Radio polarization maps of SN 1006.............

I. Bilinsky, P. Berczik, A. Just, B. Shukirgaliyev, D. Ivanov.
Investigation of Galactic star clusters mass loss processes using the
star-by-star large scale direct N-body simulations.........................

13

14

15

16

16
17
18



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

M.S. Dmytriiev. Superspace treatment of the spherically-symmetric
configurations with gravitational field........................

Yu.l. Fedorov. Solar cosmic ray distribution function under prolonged
particle INJeCtion. ..........ouiiei i

E. Fedorova, B.I. Hnatyk, V.I. Zhdanov. X-ray properties of 3C 111:
primary nuclear emission and jet contamination...........................

V.D. Gladush. Classical and quantum descriptions of the
geometrodynamics of charged black holes.................................

R.B. Gnatyk. Magnetar SGR 1900+14 as a very high energy gamma-
2 L0 10 (¢

O.M. Gorbachenko, V.A. Plujko, K.M.Solodovnyk. Comparison of E1
photon strength function eXpressions. .............ooeeeveiineiiiiannn...

B.I. Hnatyk. Transient sources of ultra high energy cosmic rays.........

Yu. Kolesnyk, B. Shakhov. The distribution of low energy particles in
the heliosheath with take account of deceleration of the solar wind
beyond of the termination shock........................

O.V. Kompaniiets, A.A. Vasylenko. Compton-thin absorber in type 2
Seyfert Markarian 417 observed by NuSTAR and Swift/BAT..........

Yu. Kulinich, B. Novosyadlyj, V. Shulga, W. Han. Thermal emission
of dark ages halos in lines of HeH".....................cooooiiiiiiiinn.l.

T. Kuzyo, O. Petruk. Three-dimensional MHD Simulations of Tycho

D.A. Orikhovskyi, V.A. Ponomarenko, A.O. Simon, V.V. Vasylenko,
1.O. Izviekova. Results of optical monitoring of active galactic nuclei
Mrk 501, 1ES 10114496, PKS 1510-089......cccvvviiiiiiiiininiiinnen

S. Parnovsky , 1. Izotova. Compact galaxies with active star
formation: emission in the radio continuum at 1.4 GHz........c.............

O.Petruk, M.Miceli, S.Orlando, D.Burrows, K. Frank, C.Argiroffi,
F.Reale, G.Peres, F.Bocchino. Collisionless shock heating of heavy
10nS I SN 1087 A . ..,

25

27

27

28

30

30

31

32

32

33

34

35

36



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

L.S.Pilyugin, I.A.Zinchenko, P.P.Berczik. Peculiar motions of the gas
at the centre of the galaxy UGC 4056..........cccoviiiiiiiiiiiiiin..

P. Plotko, R. Gnatyk. Vela pulsar wind nebula: physical
characteristics, radio and gamma-ray emission............................

B.A. Shakhov, Yu.l. Fedorov, Yu.L. Kolesnyk. Kinetics of charged
particle propagation in the magnetic field under various directions of
their INJECHION. ...\ttt ittt ettt et e et e e nenaes

V.1. Shyta, P.O. Nakaznoy. Mathisson—Papapetrou equations in non-
Lagrangian theory of gravity...........ccoooviiiiiiiiiiiiiiieeeennn,

O.S. Stashko, V.I. Zhdanov. Test body orbits around relativistic
objects with scalar fields and the EHT image of accretion disk.........

A.V. Tugay, S.Yu.Shevchenko. Infrared counterparts of X-ray galaxies

LB. Vavilova, A. A. Elyiv, M. Yu. Vasylenko. The algorithm of
darning the Milky Way Zone of Avoidance to restore the large-scale
AISTITDULION. .. e et

L.N. Volvach, A.E. Volvach, M.G. Larionov, G.C. MacLeod,
P. Wolak. A giant water maser flares in the Galactic source W49N.....

A.Yovych, V.Aushev. Monte Carlo simulations of ultra high energy
secondary neutrino detection in the DUNE experiment..................

V. Voytsekhovsky, R. Gnatyk. Which close active galaxy nuclei and
star-burst galaxies can contribute to the observed flux of extremely
high energy CoOSMIC rays.......o.veieiiitiiiii i,

O.B. Zaslavskii. SUper-Penrose process. .........oeovvuvvueeeueneaeennnnnn.

B.O. Ileaux, FO.B. Taiicmpa. HoBi aciekTy moJsipu3aniiHuX eeKTiB
YOI K@PPa.cniiiiti i

B.M. Cmiocap, B.1. ’Koanos, O.M. Anexcanopos. TectyBanHs
3arajpHOi Teopii BIIIHOCHOCTI 3a JONOMOrolo ['amakTuaHoro
MIKPOITTHBYBAHHS . .. ¢ e e et etetenene et et enenee it eaeteaeee et eneaeaeeeneneane

Astrometry and Small Bodies of the Solar System...........cc.cceevnunnen

S.M. Andrievsky, N. V. Bazyey, V.V. Zhukov, N.I. Koshkin,
V. I. Kashuba, S. G. Kashuba, Yu.M. Gorbanev, P. P. Sukhov,
S.V. Podlesnyak, S. N. Udovichenko, L. E. Keir. Monitoring of space

5

38

38

39

39

40

41

41

42

43

44

44

45

46
47



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

objects using Odessa observatory network of telescopes................

A. Baransky, O. Lukina. Astrometry and photometry observations of
transneptunian objects (Pluto, Eris, Haumea) at Kyiv comet station....

S. Borysenko, A. Baransky, A. Simon, V. Vasylenko. Broadband
photometry of asteroid 6478 Gault..................oooiiiiii.

Guliyev R.A., Guliyev A.S. Some aspects of the hypothesis about
massive perturber on the periphery of the Solar System as a source of
long-period COMELS. ......vvineeet it

A. Kazantsev. A search for a possible new planet by deviations of
PIUtO’S POSIHIONS. ..t .vetett ettt e e et eenes

L. Kazantseva, S. Shatokhina, V. Andruk. The results of astrometric
reduction for old photographic observations using the Gaia stellar
CAtAlOZUEC. ..t

V. Kleshchonok, V. Rosenbusha, O. Ivanova, N. Kiselev,
L. Kolokolova, V. Afanasiev, O. Shubina, D. Petrov. Dust component
of comet 2P/Encke in apparitions of 2013 and 2017.....................

V.V. Kleshchonok, V.L.Karbovsky, M.I. Buromsky. Complex for
observation of occultation. First results.................cooooiiiiine,

P. Korsun, V. Ponomarenko, I. Kulyk, 1. Sokolov. Medium resolution
spectroscopy of comet 46P/Wirtanen at 2018 apparition................

N. Kovalenko. Preliminar future orbital evolution of comets
discovered in 2016-2018........ooiiiiii i

L Kulyk, 1. Lukyanyk, O. Ivanova, P. Korsun, V. Afanasiev, L. Lara.
Optical observations of near isotropic comet C/2006 OF2
(Broughton) at two different heliocentric distances......................

N. Maigurova, 1. Kulyk. Analysis of the APASS DRY catalogue
photometric system based on the direct comparison with the UBVRI
Standard Star fields...........oooiiiii i

O.1. Mikhalchenko, V.G. Shevchenko. Revision of the formulas used
to determine the geometrical albedo...............c.ocoviiiiiiiin.

48

49

50

51

51

52

53

54

55

55

56



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

V.A. Ponomarenko, O.V. Ivanova, LV. Lukyanyk, A.V. Sergeev,
L O. Izviekova. Spectrophotometry research of comet 21P/Giacobini—

V.K. Rosenbush, N.N. Kiselev, O.V. Ivanova, V.V. Kleshchonok, V.L.
Afanasiev, L.O. Kolokolova, D.V. Petrov, O.S. Shubina. On
peculiarities of the polarization in comet 2P/Encke........................

O.B. I'onybaes, A.M. Mo3zeosa. ABTOMAaTH30BaHUI Bizieo-
cnekrpaipHuii  kommiekc  HJII  acrponomii  XapkiBchkoro
HamioHankHOTO  yHiBepcurery imeni B.H. Kapasina s
CIIOCTEPEIKEHD METCOPHUX SIBHIIL. . .. e.eeetenenenenennenenenenenenenennenens

A. M. Moseosa, 1. boposiuka, B. B. Knewonox, O. B. onybacs.
BusnaueHHs Temmeparypu 30ymkeHHs aToMmiB 3amiza Fel B
1Y (1 01070): 117 0 00 .Y 1

B. Pewemnux, FO. Cxopos. JIluHaMi4HiI BIIaCTHBOCTI i€papXiqHUX
MMAIOBHX arperariB moonmsy kometu 67P/Uypromoa-I'epacumenxo...

Solar Physics and Solar Activity.....cccceveiiiiiiniiiiiieiiiiiiiinnnn

A. M. FEigenson, 1B. Bazylevych, M.S. Shevchenko. Short-term
prognosis of strong earthquakes and volcanic eruptions according to
daily indexis of solar aCtiVity..........oevviviiriiriiiiii i,

V.M. Efimenko. Short-term variations of the monthly total area of
groups of spots in 12-24 cycles of solar activity...........................

G. Gogoberidze, Yu.M. Voitenko, N. Kevlishvili, A. Mgeladze,
T. Rostomashvili. Imbalanced magnetohydrodynamic turbulence
modified by velocity shear in the solar wind..............................

G. Gogoberidze, Yu.M. Voitenko, N. Kevlishvili, A. Mgeladze,
T. Rostomashvili. Temperature spectra in the solar wind turbulence...

M. Gordovskyy, S. Shelyag, V.G. Lozitsky, P.K. Browning. Intrinsic
photospheric magnetic field diagnostics using the Stokes V widths
Method. ...

58

59

60

62

63
65

66

66

67

67

68



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

N. Kevlishvili, G. Gogoberidze, Yu.M. Voitenko, A. Mgeladze,
T. Rostomashvili. The Yaglom Law in the Expanding Solar Wind.....

V.G. Lozitsky, E.A. Baranovsky, N.I. Lozitska and V.P. Tarashchuk.
Magnetic fields in area of a seismic source associated with large
proton solar flare.............coooiiiiii i

S.1. Plachinda, V.V Butkovskaya. General magnetic fields and activity
cycles on non-degenerated Stars............o.oveiiiiiiiiiiiiiiiia

N.G. Shchukina, R. I. Kostyk. Si11082.7 nm line as a probe of solar
photospheric velocity fields..............oooiiiiii

Yu.T. Tsap, A.S. Morgachev, V.V. Smirnova, G.G. Motorina. On the
origin of subterahertz radiation from the April 2 2017 solar flare.......

Yu.T. Tsap, Z.S. Akhtemov. Solar wind velocity and the fractional
area of coronal holes...............ooiiiiiiiii

LE.Bacunvesa, C. M. Ocinog. OcobauBOCTI 3MiH mpodiniB
¢payrrodepoBux TiHii B3AOBK pamiyca qucka COHIA. .................

MM. Kosanvuyx, O.A. bapan, M.I Cmodirka, M.F. [ipnsax,
LIL Jlaywmnux. 3aJeXHICTh  IE€OMAarHiTHOI  aKTUBHOCTI  Bij
MIePETIoIOCOBKU MarHiTHOro nosist CoHIst B 22-24-y nUKIax..........

P. Kocmux. SIxknii MexaHi3M BIOIOBIiZa€e 3a CBITIHHS COHAYHHX
DAKCITIB?.....cvveivieereeieeeeeeteeetetesteeteseeesbeeteessesseeseessesssesseeseessessesseessenseas

B.H.  Kpusooybcvkuu. Ilepepo3nomil  BEIWYMHHA IapaMeTpa
€JIEKTPOTPOBITHOCTI TUTA3MHU TOONH3Y "sApa COHIYHOTO craiaxy'....

B.H. Kpusooyb6cokuii. 30ymKeHHs! CTallioOHapHOTO TOPOINaIbHOTO
TIOJIS B TIPOMEHHCTIH 30Hi 1 UepryBaHHS aMILTITYIH COHSTYHUX IIMKJIIB

A.A. Jloeunos, B.H. Kpusooyockuii, O.K. Yepemnoix. UncneHnnoe
MOJIETIMPOBAaHUE TeHEPaluy KPYITHOMACIITaOHOTO MarHUTHOTO TI0JIS
ConHIa ero IOOATBHBIMU TEIEHHMAMH. .. .....vuvnenenenenenenenenenenenees

H.U. Jlosuyvka, C.€. JJobposonvcbkuil. BIiMB KOCMIYHUX IIPOMEHIB
Ha JIEMOTPAPIUHI OKAZHUKH ..« .« e eeeetentneneeteneneneneenenenenenenanes

69

70

71

71

72

73

73

74

76

77

78

79

80



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

H.U. Jlosuyvxa,  B.I.Jlo3uyvxuii, I'.B.Jlamosa, FO.T. I]an,
O.A. Anopeesa, 3.C.Axmemos, B.M. Marawyx B.A. Ilepebeiinoc,
H.I IImepyep. TlopiBHAHHS pe3yNbTaTiB BHMipIOBaHb MAarHITHHUX
TIOJIiB COHSYHUX IUISIM B YOTHPHOX 00CEPBATOPIAK .. uvevenenenenannee

B.I'. Jlosuyekuti, M.I. Cmooinka. ®i3uuHi yMOBH Y COHSAYHOMY
cnanaxy 19 mumas 2000 poky 6amy M6.4/3N........cooviiiiiiiinnn,

C. M. Ocinos. I'enioceiicMOJIOTI4YHI IHAEKCH COHAYHOI aKTUBHOCTI. . ...

C.M. Ocinos, H.I'. lLyxina, P. I. Kocmux, M. I. Cmoodinxa.
JloBroTpuBanuii MOHITOPUHT 3MiH crioKiiiHOro COHIS Ha TeJIeCKOIi
Epnecta I'yproBeHKa (ALLY-5) ..o

M. I. Cmoodinka. Mogeni ¢poTochepHUX IKETIB CIIOKIHHOT
ATMOCHEPH COHIIA. . ..o eeeneeeeteee ettt et e e et

Atmosphere and Ionosphere Research.........c.cccoeeieiiiininieinininnn.

L. F. Chernogor, K. P. Garmash, Q. Guo, V. T. Rozumenko,
Y. Zheng. Physical Processes Operating in the Ionosphere after the
Earthquake of Richter Magnitude 5.9 in Japan on July 7,2018.............

L. F. Chernogor, K. P. Garmash, Q. Guo, V. T. Rozumenko. Effects of
the Severe Ionospheric Storm of 26 August 2018.............ccvevivennnn..

L. F. Chernogor, O. I. Liashchuk, M. B. Shevelev. Parameters of
infrasonic signals generated in the atmosphere by multiple explosions
at an ammunition depot..........cooviiiriiiiiiii i

V. Danylevsky. Circumstances of the Earth’s atmosphere observations
by ScanPol instrument of the Aerosol-UA space project.................

LV. Dvoretska, L.M. Nadtochii, M.V. Savenets. Interannual variability
of pollutants in the atmosphere of industrial cities........................

A.V. Grytsai, G.P. Milinevsky. Distinctions between Dobson and
satellite total ozone observations over Vernadsky station................

O.1 Ivaniha, A.V. Grytsai, G.P. Milinevsky, A.R. Klekociuk. Arctic
and Antarctic tropopause by the PACT data...................ccoeeennin

81

82
83

84

85
86

87

88

90

91



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

N. Miatselskaya, H. Norka. Estimation of aerosol distribution in the
atmosphere using AERONET observations and chemical transport
model GEOS-Chem...........coooiiiiiiiii e,

V. Shulga, G. Milinevsky, W. Han, Y. Wang, W. Huang,
O. Evtushevsky, A. Patoka, A. Grytsai, O. Ivaniga. Proposal for polar
mesosphere study by microwave radiometer and Na Doppler lidar.....

Yu. Rapoport, V. Grimalsky, A. Krankowski, S. Pulinets,
A. Fedorenko, V. Ivchenko, S. Petrishchevskii. Seismo-ionospheric
coupling: electromagnetic channel, algorithm and new results..........

V. Timofeev, O. Evtushevsky, G. Milinevsky, O. Ivaniha. Lower-
Tropospheric wind pattern at the Antarctic Peninsula region............

Y. Yukhymchuk, G. Milinevsky, V. Bovchaliuk, P. Goloub, V.
Danylevsky. Results of lidar and sunphotometer observations at Kyiv

Y. M. Zanimonskiy, O.V. Paznukhov, G. Nykiel, M. Figurski.
Classification and identification of sources of the periodic structures
on the continental maps of total electron content..........................

E€.M. 3animoncorkuul, €.€. 3animoncokuit, A.O. Conin,

O.B. Konockos. CriinbHa 06po6ka nanux [HCC i cynyTHHKOBHX
BUMIpIOBaHb in situ 'y 6epesni 2013 12015 pp. ans inentudikamii
1I0HOC(EPHHUX HEOTHOPITHOCTEH . ..\t vinterieeitenietieeeneeeenanaenns

C.B. Knok. XapaKTepUCTHKH BIAXKHOCTU BO3/IyXa, NX BIHSIHHUE Ha
(opMupoBaHue 00JIAYHOCTH B paiiOHe YKPauHCKOM aHTapKTHYECKOH
craHnuu «AxageMuk BepHanckuit» (3amagHas AHTapKTHKA)...........

€. Kinmenxko, T. Koznenxo. Meteopoioriuai yMoBH (popMyBaHHS
PiBHIB 3a0pYAHEHHS TOBITPS B MIiCTI Mapiynomb...........ooeenennen...

JI.C. Pubuenko, C.B. Caguyk. JIocnipKeHHSI Cy4acHOTO CTaHy
CKJIQJIOBHX pajialifHOTo PeXUMy Ta BU3HAYEHHS (POTOCHHTETHIHO
aKTHMBHOI paaianii 3a Teruuii nepion y 1986-2015 pp. Ha tepuropii
VKPATHH . .. ettt ettt e e e

History of AStronomy........ccoeveieiuieieininiiiieneciieneieiaierececncecan

V.B. Marusiak. Diffuse interstellar bands. Historical overview.........

10

97



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

JI.C. bawmosga. Matemaruasi Metoau npogdecopa KIII
B.B. bynaurina B aCTpOHOMIYHHUX JTOCTIIKCHHIX .. ..vuveneenenenennnns 110

JI.B.Ka3zanyesa. biorpadiuni qocmimkeHHs ACTPOHOMIYHOTO MY3€I0:
ManoBiomi Qaktu sxutTs mpodecopa P.I1. @orens (mo 160-pigus 3

ITHS. HApOJ/KCHHS) Ta CIiBpoOiTHHKA oOcepBaTOpii

IL.T. JyxHOBCHKOTO (110-Ta pIYHUILT HAPOIIKCHHS) . .. veneeeeeenennsnnn 112

A.O. Kopcyns. "BIocKoHaNICHHS BUMIipy BCECBITHBOTO Yacy.
[Mowarok." ( mo 125 pivus Bix aus HapowkeHHS Mukonu CTolko-
o011 (5] 1200 ) 1R 113

M. Jlawxo. YKpalHOMOBHI HAyKOBO-IIOITYJISIPHI BUAQHHS 3
aCTPOHOMIT MepioTy HAIllOHAIBHO-BU3BOJIBHUX 3Maranb (1918-1920) 114

E.M. Henaxosa. Victopus «AcTpoHOMIUHOTO KaneHAaps» [ maBHO
ACTPOHOMHYECKOH 00CEPBATOPUH YKPAMHEL. .. ... vueneeaneaneanannnnns 116

10.0. llesena. T'eopriit CrenanoBua Memnixos (1908-1985) —
moBepHEHHS AcTpoHOMA! (ICTOPHYHA PO3BIMKA). .« .veeneneaneanennnns 116

10.0. Ilesena. llpuxoBaHa icTOpis B 3HaXigkax (Ha TPHUKIAMIL
¢dpaniy3pkoro chepomerpa 1850p).....vneenineiiiiiiiii e 118

11



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

IIVIEHAPHI 3ACIJAHHSA

PLENARY SESSIONS

12



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

Combining MHD and kinetic methods in solar flare modelling
M. Gordovskyy', P.K. Browning', R. Pinto’

lUniversity of Manchester, Manchester, UK
’[RAP - Research Institute for Astrophysics and Planetology, Toulouse,
France

Solar flares are the most powerful explosions in the Solar System,
representing fast conversion of magnetic energy into thermal and kinetic
energy, and radiation due to magnetic reconnection in the corona. A
substantial part (up to 30-40%) of the energy released in flares is carried by
non-thermal particles — electrons, ions and neutrons accelerated to 10°-10°
eV. These energetic particles play a key role in triggering the magnetic
reconnection, as well as in fast energy transfer within the flaring atmosphere
and into the interplanetary space. Still, most computational models of solar
flares ignore non-thermal particles. This is due to the vast spatial and
temporal scale separation between processes involving thermal plasma
(normally considered using magnetohydrodynamic (MHD) approach) and
energetic particles (requiring a kinetic approach).

We consider different approaches aimed at bridging the gap between
MHD and kinetic modelling of energy release and transport in solar flares.
Two types of approaches are discussed: combined MHD/test-particle
(MHDTP) modelling, which can be applied to the flaring corona with
relatively small numbers of energetic particles, and hybrid MHD-kinetic
methods, which can be used for modelling stronger events with higher
numbers of energetic particles. Two specific examples are discussed:
MHDTP models of magnetic reconnection and particle acceleration in kink-
unstable twisted coronal loops, and a hybrid model of magnetic
reconnection and particle acceleration in a current layer, developed using
the reduced kinetic method.
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New two-channel photoelectric polarimeters: design and results of the
first observations

N. Kiselev'?

'Main Astronomical Observatory of the NAS of Ukraine, Kyiv, Ukraine
*Crimean Astrophysical Observatory, Nauchnij, Crimea

in collaboration with

D. Shakhovskojz, V. Dolgopolz, K. Antoniukz, V. Rosenbush1’3, Yu.
Ivanov“,
N. Karpov®, V. Taradiy”, S. Kolesnikov’

*Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
* International Center for Astronomical, Medical and Ecological Research
of the NAS of Ukraine, Kyiv, Ukraine
3 Astronomical Observatory of Odessa I. I. Mechnikov National University,
Odessa, Ukraine

We present two identical two-channel photoelectric polarimeters
designed for the 2.6 m ZTSH telescope of the Crimean Astrophysical
Observatory and 2 m RCC telescope of the Pik Terskol Observatory. These
polarimeters are designed to measure with a high accuracy and efficiency of
the Stokes parameters of optical radiation of point astrophysical objects and
extended objects with a size up to 30 angular seconds simultaneously in two
photometric bands. A cooled photomultiplier HAMAMATSU- R943-02 is
used in the red channel that provides the polarization measurements in the
UBVRI photometric bands, whereas a photomultiplier EMI 9502 B is used
in the blue channel providing the measurements of polarization in the UBV
bands. Observations of polarimetric standard stars with a small and large
degree of polarization showed very small instrumental polarization (less
than 0.03%) and stable in different periods of observations. The first
observations of the satellites of Jupiter and comets carried out with these
polarimeters in the period April 2018 — March 2019 will be discussed.
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Emission of Dark Ages halos in 21-cm hyper-fine line of atomic
hydrogen

B.S. Novosyadlyj'?, Yu.A. Kulinich!, V.M. Shulga*’, W. Han’

' Astronomical Observatory of Ivan Franko National University of Lviv,
Ukraine
?Colledge of Physics and International Centre of Future Science of Jilin
University, China
*Institute of Radio Astronomy of National Academy of Science of
Ukraine, Kharkiv, Ukraine

The emission in the hyperfine structure line 21 cm of atomic hydrogen
from the Dark Ages halos with mass ~10° — 10" Mg is analyzed. It is
supposed that they are formed from the Gaussian density peaks of
cosmological curvature perturbations at 10<z<50. The semi-analytical
modeling of formation of individual spherical halos in multi-component
models shows that gas in them has the kinetic temperature in the range
60—800 K due to adiabatic compression during the collapse and the
temperature of each halo depends on the time of virialization. It is also
shown that inelastic collisions between neutral atoms of hydrogen are
dominant excitation of hyperfine structure levels, which pull the spin
temperature to the kinetic one. The brightness temperature of individual
halos is in the range 1-10 K and depends on the mass of halo and redshift of
its virialization, increases with increasing of both. The visible angular radius
of such halos are in the range 0.06-1.3 arcseconds, their number density
exponentially decreases from ny, ~ 0.3—10° Mpc™ at z~ 10 to ~ 10°-107>
Mpc™ at 30<z< 50. Assuming the 1 MHz frequency band under
observations the surface number density of halos at different redshifts is
estimated as well as the antenna temperatures which are due to the halos of
different masses. The results are compared with the measurements of the
power spectrum of the 21-cm signal of neutral hydrogen given by MWA
and the LOFAR.
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Black holes
S.L. Parnovsky

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

A review report on black holes (BH) in the Universe, their properties,
observations, etc. The focus is on the BH properties predicted by General
Relativity, the behaviour of space and time near them, and on the recently
presented BH image in the galaxy M87 as part of the Event Horizon
Telescope project.

Comparative analysis of two comets of the Jupiter family:
dust-rich 67P/Churyumov-Gerasimenko and dust-poor 2P/Encke

V.K. Rosenbush'*

'"Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
*Main Astronomical Observatory of the NAS of Ukraine, Kyiv, Ukraine

with the participation of

0.V. Ivanova'*, N.N. Kiselev“, V.V. Kleshchonok'!, V.L. Afanasiev’,
L.O. Kolokolova®, O.S. Shubina’, D.V. Petrov*

? Astronomical Institute of the Slovak Academy of Sciences, Tatranska
Lomnica, Slovak Republic *Crimean Astrophysical Observatory, Nauchnij,
Crimea
>Special Astrophysical Observatory of the Russian Academy of Sciences,
Nizhnij Arkhyz, Russia

SUniversity of Maryland, College Park, MD 20742, USA

The results of imaging, photometric, polarimetric, and long-slit
spectroscopic  observations of comet 67P/Churyumov—Gerasimenko
(hereafter 67P/C-G) in 2015-2016, which was the target of the ESA’s
Rosetta mission, and a highly evolved comet 2P/Encke (hereafter Encke) in
apparitions of 2013 and 2017 are presented. Observations were performed
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at the 6-m telescope with the multimode focal reducer SCORPIO-2 of the
SAO RAS using the broad-band filters as well as the narrow-band cometary
filters.

A low dust production confirmed the status of comet Encke as
optically dust-poor one. About 60 emissions belonging to the CN, C,, C;,
NH,, CH, and CO" molecules were identified within the range A3750—7100
A of the spectrum of the comet. The ratios of the production rates C,/CN
and C3/CN correspond to the typical comets, not depleted in the carbon-
chain. Observed color profiles showed a strong color gradient across the
coma: color index BC—RC was ~1.1m in the near-nucleus area of the comet,
and then decreases sharply, reaching a value of about 0.1m at a distance of
about 2400 km.

The spectra of comet 67P/C-G show a high level of the continuum
referring it to dust-rich comets. Strong CN and relatively weak C,, Cs, and
CO" emissions were identified in the spectra of comet 67P/C-G on
November 8 and December 9, 2015, while the NH, emissions were only
observed on November 8. In the spectrum derived on April 4, 2016, the CN
emission was only found. The ratio of the production rates C,/CN
corresponds to the carbon-chain depleted class of comets. The radial
profiles of surface brightness, colour, and polarization significantly differed
for the coma, jets, and tail, and changed with increasing heliocentric
distance. The dust colour (g-r) gradually changed from 0.8m in the
innermost coma to about 0.4m in the outer coma.

The behavior of polarization and color with the distance from the
nucleus of comet Encke qualitatively is similar to their behavior observed in
comet 67P/C-G, however, the quantitative changes are differed. Most of
these differences can be explained by the difference in the properties of dust
particles in these two comets. Firstly, the color of Encke’s dust in the near-
nucleus area of the coma is noticeably redder (reddening is ~15%) than that
(8.2%) for comet 67P/C-G. The color change of the dust (“blueing”) and the
increase of polarization degree toward to the outer part of the coma in
comet Encke occur faster than those in comet 67P/C-G. At the
cometocentric distances up to ~3000 km, a decrease in polarization with
decreasing particle size is expected when the size of particles decreases
from hundreds of microns to some microns. The spatial variations of
brightness, colour, and polarization in different structural features suggest
some evolution of particle properties, most likely, decreasing the size of
dust particles.
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The present and future of solar physics in Ukraine
N.G. Shchukina

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

The scientific goal of the talk is to review the present and future
advances in solar physics in Ukraine. At first, we talk about the new
ground-based telescopes with large aperture and with new infrared tools
which Ukrainian solar physicists probably could use in their future studies.
They are: the 4-m Daniel K. Inouye Solar Telescope (DKIST, USA), the 4-
m European Solar Telescope (EST) and the 1.5-m German GREGOR
(Tenerife, Spain) solar telescopes. Then, we focus on the five-year research
program which will start in 2020 in Main Astronomical Observatory of the
National Academy of Sciences of Ukraine. At the end, we present New
Solar Research programs launched this year in Kiev and Lviv National
Universities.

Inflationary magnetogenesis with helical coupling
Yu.V. Shtanov'*

'Bogolyubov Institute for Theoretical Physics, Kyiv, Ukraine
*Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine

We consider helical coupling to electromagnetism and present a simple
scenario of evolution of the coupling function f leading to a viable
inflationary magnetogenesis without the problem of back-reaction. In our
scenario, the coupling f(5) evolves linearly with the conformal time #,
interpolating between two constant values in the past and in the future.
Since the absolute value of f does not have any significance (the coupling
term with constant f is topological), the strong-coupling problem does not
arise in this model. The duration of the transition Ax and the
corresponding change Af are the two parameters of the model that can be
adjusted to produce magnetic field of any strength in a narrow spectral band
centered at any reasonable comoving wavenumber k= |[f]/2 = |Af|/2An with
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width Ak = k/|Af] << k. Constraint on the magnitude of the magnetic field
comes from the considerations of back-reaction on the inflationary
dynamics and, in the simple inflation based on a massive scalar field, allows
for production of magnetic fields with extrapolated current values up to
By~10"G. The dependence of |Afl on B, is logarithmic: for B, in the
range 10°°-10"7 G with spectrum peaked on the comoving scale k ~ Mpc~
! one requires |Af] ~ 131-238.

In our scenario, the generated electromagnetic field is close to
maximally helical, with the magnetic and electric fields having the same
magnitude and spectral densities. It is reasonable to think that evolution of
the helical coupling in which f' slowly varies in time will produce
electromagnetic field with spectrum in broader range of wavenumbers,
spanned by the values of [f')/2.

Primordial helical hypermagnetic fields may be responsible for
generating baryon asymmetry of the universe. This imposes a post-
inflationary constraint B, < 10" (Mpc/4)"? G on the admissible values of
By and 1 =2n/k in our simple scenario of monotonic evolution of f. This
constraint can probably be circumvented by assuming more complicated
(non-monotonic) evolution of the coupling f producing magnetic fields of
sufficient strength but with conveniently limited helicity. Other constraints
on models of this type may arise from the considerations of the created
baryon number inhomogeneities that can affect the cosmic microwave
background and primordial nucleosynthesis and from the Schwinger effect
(Yu.V. Shtanov, arXiv:1902.05894)

This work was supported by the National Academy of Sciences of
Ukraine (project 0116U003191) and by the scientific program “Astronomy
and Space Physics” (project 195®023-01) of the Taras Shevchenko
National University of Kyiv.
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On the electron acceleration by quasi-stationary electric fields
in the lower solar atmosphere

Yu.T. Tsap'?, Yu.G. Kopylova®

'Crimean Astrophysical Observatory, Nauchny, Crimea
*Pulkovo Observatory, Saint-Petersburg
yur@craocrimea.ru

The peculiarities of electron acceleration by quasi-stationary sub-Dreicer
electric fields to relativistic energies under conditions of the lower solar
atmosphere are considered. Based on single-particle approximation the
elastic and inelastic collisions of fast electrons with hydrogen atoms in the
Born approximation are analyzed. The rate of energy gain by accelerated
electrons is inversely proportional to the mean free path of the thermal
particles. Electron acceleration can be more effective in the
chromospheres/photosphere than in the corona. Chromospheric electrons
can achieve relativistic energies at distances of a few tens of kilometers.
The proposed model allows us to explain the spatial location of hard X-ray
and optical sources in the chromosphere/photosphere observed during limb
solar flares. Possible mechanisms of the electric field generation in the
lower atmosphere are discussed.

The work was partially supported by the Russian Foundation for Basic
Research (project No.18-02-00856).
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ACTPO®IZUKA, I'PABITALIA I
KOCMOJIOI'TA

ASTROPARTICLE PHYSICS,
GRAVITATION AND COSMOLOGY
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Gravitational lensing from the viewpoint of the qualitative theory of
dynamic systems

A.N. Alexandrov

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

We are developing a new approach to a detailed description of the
properties of gravitational lens models. Such a description is of considerable
interest to the astrometric microlensing and it also provides a better
understanding of the formation of the light curves of microlensed objects. It
is based on the study of vector fields and their integral curves, which
characterize the gravitational lens system, using methods of the qualitative
theory of differential equations. In particular, we study images of parallel
lines (source trajectories) that cross the caustic network. We show that the
set of trajectories of all images that arise and disappear at the intersections
of caustics can be considered as integral curves of a single vector field. Its
critical points are the images of tangent points of the source trajectories to
caustics as well as the positions of point microlenses. The tangent point
image is a saddle point, and the images of the tangent are the separatrices of
the saddle. The position of a point lens corresponds to more complex
singular point. When considering the motion of images and their light
curves, one must take into account the presence of unstable singular
trajectories, leading to a significant divergence of initially close trajectories.

Interband time delays in the Q2237+0305 quasar
L.A. Berdina]’z, V.S.Tsvetkoval'z, V.l\/I.Shulgal'3

" Institute of Radio Astronomy, National Academy of Sciences of
Ukraine, Kharkiv, Ukraine
? Institute of Astronomy of V. N. Karazin of Kharkiv National
University, Kharkiv, Ukraine
The International Center of Future Science, Jilin University,
Changchun, China
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The reverberation mapping method is known to provide direct estimates
of distances between the quasar regions responsible for radiation in different
spectral bands through measuring the time delays between the
corresponding light curves. We used the light curves of the Q2237+0305
system in filters V' (Agy = 547.7nm), R (Aey = 634.9nm) and I (A5 =
879.7nm) of Johnson-Cousins photometric system obtained in monitoring
gravitational lenses from the Maidanak Observatory.

The time delays A¢ between the R-V, I-V and I-R pairs of light curves
have been estimated to equal Atgy =5.7, At;y =5.4 and At =~ 1.7 days,
respectively, which is more than an order of magnitude larger than that
predicted by the standard accretion disc model by Shakura and Sunyaev.
Such inconsistency has been repeatedly reported in the works of other
authors dedicated to the reverberation mapping. The existence of an
extended structure has also been suspected in a number of works dedicated
to the analysis of microlensing events. In their fundamental work Shakura
and Sunyaev have shown analytically that an optically thick envelope may
arise in a super-Eddington accretion regime that is possible for some
quasars. The envelope scatters and re-emits the radiation from the disk, thus
making the apparent disc size larger. Almost 40 years later, Abolmasov and
Shakura have further developed analytically the super-Eddington accretion
regime model. They confirmed the basic conclusions of Shakura and
Sunyaev and showed that existence of the envelope provide a possibility to
remove degeneracy in estimating the black hole mass and accretion rate.

We have made use of analytical results obtained in these two works to
calculate the envelope radius and the reverberation time delays expected for
Q2237+0305 in the super-critical accretion regime. The envelope radius of
about 5-10'° cm can be expected, which would mean that the reverberation
responses arise in some extended structure at the accretion disk periphery or
even outside the classical thin accretion disk. The expected time delays
turned out to be quite consistent with our measurements for the model
parameters a=0.05 (efficiency of the angular momentum transport), A=100
(ratio of energy losses in Compton processes to those in free-free
transitions). The black hole mass M and dimensional accretion rate 7 were
taken to be M=9-1 OSMO and m=17.
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Radio polarization maps of SN 1006
V. Beshley, O. Petruk

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

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 SN 1006. The Faraday rotation and ambient medium
with non-uniform distribution of magnetic field are taken into account in
our model.

Investigation of Galactic star clusters mass loss processes using the
star-by-star large scale direct N-body simulations

I. Bilinsky"*, P. Berczik®**, A. Just’, B. Shukirgaliyev>>®, D. Ivanov*

! Faculty of Physics of Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine
% Astronomisches Rechen-Institut, Zentrum fur Astronomie der
Universitat Heidelberg, Heidelberg, Germany
3 National Astronomical Observatory of China, Chinese Academy of
Sciences, Beijing, China
* Main Astronomical Observatory of NAS of Ukraine, Kyiv, Ukraine
> Fesenkov Astrophysical Institute, Almaty, Kazakhstan
% Faculty of Physics and Technology, Al-Farabi Kazakh National
University, Almaty, Kazakhstan

Galactic open star clusters play sizable role in the process of feeding the
Galactic disk with different stellar star populations. In comparison with the
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globular cluster populations the open star clusters are much younger, less
massive and mainly located inside the Galactic disk. We investigate the
complex dynamical evolution of the star cluster population in Milky Way
disk using the large scale direct N-body simulations which include also the
stellar evolution routines. We present the results of computer modeling and
investigating of models of young star clusters on Galactic disk with the
direct star-by-star simulations. Kroupa Initial Mass Function was
considered with the different star formation efficiencies (15%, 17%, 20%,
25%). The models were integrated using the direct MPI parallel N-body
phi-GRAPE/GPU code. We investigated a time dependence of such
parameters: virial ratio, tidal radius (Jacobi radius), half mass radius and
tidal (bounded) mass. We also try to fit the number distribution of stars with
a King profile for a different stages of evolution.

Superspace treatment of the spherically-symmetric configurations
with gravitational field

M.S. Dmytriiev
Oles Honchar Dnipro National University, Dnipro, Ukraine

According to the canonical approach of general relativity, the inital
space-time manifold M is decomposed into the time-parametrized family of
the three-dimensional spacelike hypersurfaces X. Then time dynamics of
such hypersurfaces geometry is investigated. Resulting that, we get a system
with 4 constraint equations (Hamilton constraint Hi and momentum
constraint H;), which confirm space-time coordinate invariance of
gravitational field action. Besides that, these equations determine the inner
geometry of X. As generalized coordinates we have 10 components of the
space-time metrics. Four of them (lapse function N and shift functions N")
are Lagrange multipliers corresponding to four constraints, and the other six
are components of space metrics h;; on .

We denote the set of geometries on M, which satisfy vacuum Einstein
equations, as Riem(M). Since N and N' are the Lagrange multipliers, the
way of their choice does not affect the solution of constraint equations (we
emphasize that although canonical constraint equations are equivalent to
Einstein equations, the solution of the latter should be obtained from
constraint equations solution by selecting the coordinate system, that are
functions N and N'). Now we identify all geometries from Riem(M), which
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have different N and N' but the same h;; as functions of coordinates on . In
other words, due to the gauge symmetry of gravitational field we identify
different geometries of M with the same embedding of X into M. We get the
set Riem(M), which contains geometries of hypersurfaces X. But some
elements of riem(M) have relations with others over diffeomorphism of X.
So we define superspace S(M) as factorization of Riem(M) by
diffeomorphisms Diff(Z).

Using this definition, we have 6 components of h;; as dynamical degrees
of freedom, which satisfy 4 constraints, so only 2 of them are independent
variables. We notice that count of independent generalized coordinates can
decrease in the presence of additional symmetry conditions. For example, in
spherically-symmetric case we suppose that some non-diagonal elements of
h; are equal to zero, so we have only 2 dynamical variables instead of initial
6. These 2 variables satisfy 2 constraints — Hamilton one and momentum
constraint, which correspond to the time and radial coordinate
transformations. Thereby for spherically-symmetric gravitational field we
have the count of degrees of freedom that is equal to count of constraint
equations, so such system is totally determined by its constraints. Physical
meaning of this assertion is following. Any two spherically-symmetric
metrics hy (which satisfy Hi and H;) can be obtained from each other by
certain coordinate transformation or, in other words, all spherically-
symmetric solutions of the Einstein equations are physically equal. This
assertion is equivalent to the well-known Birkhoff theorem. As a result,
S(M) of this model contains only one element that is one physically unique
solution (it is unique up to reference frame choice).

Such consideration can be used for spherically-symmetric
electrovacuum too. In this case we have 3 field variables (2 components of
gravitational field and 1 electromagnetic potential component) and 3
constraint equations (Hi, H; and Gauss constraint). Because of this, all
solutions of such field system are physically equal in the sense described
above.

Given conclusions are important for the construction of quantum model.
As known, quantum field theory predicts probability of certain field
solution realization (in our case it is a constraint equations solution). But
described field configurations have only one physically unique solution,
those realization probability issue is therefore incorrect. So spherically-
symmetric gravitational field and spherically-symmetric electrovacuum can
not be quantized. We highlight that this result is agreed with quantum
electrodynamics, namely with the statement that spherically-symmetric
electromagnetic field can not be quantized.
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Solar cosmic ray distribution function under prolonged particle
injection

Yu.l. Fedorov
Main Astronomical Observatory of NAS of Ukraine, Kyiv, Ukraine

The solar cosmic ray propagation is considered on the basis of Fokker-
Planck kinetic equation. It is known that solar cosmic ray distribution
function averaged over a period of solar proton event contains valuable
information about energetic charged particles scattering by interplanetary
magnetic fields. Steady state solution of kinetic equation in small angle
approximation is obtained and the dependence of angular distribution
function on the distance to the particle source is analyzed. This solution is
only correct when the distance to the particle source is small relative to
cosmic ray mean free path, and when the particles are moving preferentially
in the radial direction.

The particle angular distribution on large distances to the particle source
(bigger than cosmic ray mean free path) is also investigated. The analytical
expression of the cosmic ray distribution function in a form of a sum of
isotropic and small anisotropic components is derived. It is shown that the
angular cosmic ray distribution depends essentially on the anisotropy of the
cosmic ray scattering. The estimates of features of energetic charged
particle scattering by interplanetary magnetic field fluctuations are made
based on the observational data of some solar cosmic ray flares.

X-ray properties of 3C 111: primary nuclear emission and jet
contamination

E. Fedorova, B.I. Hnatyk, V.I. Zhdanov

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

3C111 is a broad line radio galaxy with signatures of flat spectrum radio
quasars and the S1 disk corona in the X-ray spectrum. Significant X-ray
observational dataset was collected with INTEGRAL, XMM-Newton,
SWIFT, Suzaku and the other observatories. The overall X-ray spectrum of
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3C 111 shows signs of peculiarity for typical radio-loud active galactic
nucleus (RL AGN), probably due to jet contamination. Separating the jet
counterpart in the X-ray spectrum of 3C 111 from primary nuclear
counterpart can answer the question is the nucleus truly peculiar or this is a
fake "peculiarity" due to the significant jet component. Correspondingly, the
main purpose of our work is to separate the thermal disk/corona and
nonthermal synchrotron self-Compton (SSC) jet emission in the 3C 111 X-
ray spectra within different observational periods using the X-ray and radio
spectral data about continuum emission and Fe-K emission lines. We
propose two methods to recover contributions of disk/corona and jet
emission to the total X-ray spectrum of a RL AGN. The first one is based on
the idea that radio and X-ray characteristics of jet emission are similar and
thus one can extrapolate the photon index of the jet spectrum from radio to
X-rays. The second method uses the link between the continuum and the
level of the line emission (on particular, Fe K). We have tested both
methods and compared the results. We show that at least for 3C 111 both
are reasonable and the values of photon indices of jet base SSC emission of
these methods are in a satisfactory agreement. We also revealed that the
primary nuclear emission of 3C 111 in some periods remains peculiar with
high-energy exponential cut-off above 100 keV.

Classical and quantum descriptions of the geometrodynamics of
charged black holes

V. D. Gladush

Department of Theoretical Physics, Dnipro National University, Dnipro,
Ukraine

We study the problems of the classical and quantum descriptions for the
spherically symmetric configuration of the electromagnetic and
gravitational fields. Based on the Einstein-Hilbert action in the ADM form
and taking into account the electromagnetic field, a Hamiltonian action is
constructed, containing Hamiltonian and momentum constraints, and Gauss
law constraint. The lapse and shift functions, and radial component of the
electromagnetic potential are included in the Hamiltonian action, as
Lagrange multipliers.

By virtue of the Gaussian constraint and spherical symmetry, the
momentum conjugate to the radial component of the potential leads to the
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charge conservation. The system also admits an additional dynamic
quantity, which is conserved and corresponds to the total mass of the
configuration. The mass function allows us to express the momentum P,
conjugate to the metric coefficient L, through the total mass M and the
charge Q of the system. Further, taking into account the Hamiltonian
constraint, then we find the momentum P conjugate to the scale factor R. It
turns out that for the obtained values of P; and Pg, the momentum constraint
is performed identically. The system of equations that associate functional
derivatives of the hypersurface action S [L, R, Ar, r; M, Q] with the
corresponding momenta is integrable. This allows us to find the functional
of the hypersurface action S, as the solution of the Einstein-Hamilton-Jacobi
equation in functional derivatives. Variations of the action S with respect to
mass M and the charge Q lead to the trajectories in a mini-superspace for an
arbitrary embedding of the hypersurfaces family £ = const in space-time.
The family of these curves correspond to the set of Einstein equations
solutions for different M and Q.

Then, we construct the minisuperspace metric and study its geometry. It
is shown that if we use the trivial embedding of the hypersurfaces family
t = const in the T-region of a black hole, when L and R depend only on
time, the minisuperspace degenerates into a single flat space. This allows us
to introduce pseudo-Cartesian 3D coordinates, in which the supermetric
takes the Lorentz form. Therefore, the minisuperspace admits the motions
group O (1, 2). For an arbitrary foliation of space-time, this leads to a
pseudo-Cartesian ~ supermetric in a nonholonomic basis. The
correspondences between the space-time and minisuperspace of the
configuration are studied.

We are also considering quantizing the spherically symmetric
configuration of the electromagnetic and gravitational fields. The latter is
reduced to the consistent solution of the Devitt equation and the eigenvalue
equation for the mass operator in functional derivatives, taking into account
the momentum constraints. We study the problem of the operators ordering
for the construction of Hermitian operators with respect to the measure
determined by the supermetric. Since the minisuperspace is flat, the
construction of the DeWitt operator is reduced to the construction of the
Laplace-Beltrami operator with respect to the supermetric on the
minisuperspace. For the mass operator, the problem turns out to be more
complicated and not so single valued.
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Magnetar SGR 1900+14 as a very high energy gamma-ray source
R. B. Gnatyk

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

Magnetars are a new class of neutron stars with extremely high magnetic
fields ~10" — 10" G and appear as two sub-classes: transient soft gamma
repeaters (SGRs) and anomalous X-ray pulsars (AXPs). In three of them
giant flares were observed (in SGR 0526-66 on 1979 March 5; in
SGR 1900+14 on 1998 August 27; in SGR 1806-20 on 2004 December 27),
with the release of energy of order of 10*-10* erg during a short time
interval ~0.1 s.

In our work we elaborate a model of the observed high energy
(E> 100 MeV, detected by Fermi LAT ) and very high energy
(E > 100 GeV, detected by H.E.S.S) gamma-ray emission from the vicinity
of the magnetar SGR 1900+14. We show that the total observed gamma-ray
flux can be provided by magnetar-connected Supernova remnant and giant
flare of the magnetar.

Comparison of E1 photon strength function expressions.
O.M. Gorbachenko, V.A. Plujko, K.M.Solodovnyk
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

The calculation of element abundances in Universe resulted from
synthesis by r- and s- processes during star evolution is strongly depend on
the model of electric dipole (E1) photon strength function (Goriely (1998)).
Therefore the theoretically correct and experimentally proven practical
expressions for E1 photon strength function (PSF) are required.

In this contribution, calculations of the E1 PSF within different models
are compared and tested for description of the experimental photo data from
EXFOR base, namely Standard Lorentzian, Simplified Modified Lorentzian
model (SMLO), Triple Lorentzian Model and the Generalized Lorentzian
(GLO). For models with energy-dependent width (GLO and SMLO), the
energy-weighted sum rule is violated due to permanent growing the width
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with energy. The extended these models (SMLOe and GLOe) with constant
widths above the GDR energy are proposed and tested. It was shown that
energy-weighted sum rule for El gamma-ray photoabsorption is
approximately fulfilled for GLOe and SMLOe. For the description of the
"pygmy" dipole resonance (PDR), the two-state excitation model (TSE) is
proposed and used as well as the model of two independent Lorentzians
(PDR and GDR).

The experimental data are compared with theoretical calculations using
the criteria of minimum of least-square and root mean square deviation
factor. It was shown that the best description of photoabsorption data is
achieved using the SMLO model in the energy range 5-30 MeV and
SMLOe model for energies above ~30 MeV. The TSE model better
describe the experimental data with PDR and GDR structures. However,
due to the lack of precise experimental data the usage of two independent
Lorentzians is currently more preferable. So, the SMLOe model with
additional Lorentzian can be recommended for description of the PSF due
to response of GDR and PDR structures for using in nucleosynthesis
analysis.

This work is partially supported by the IAEA through a CRP on
Updating the Photonuclear Data Library and generating a Reference
Database for Photon Strength Functions (F41032).

Transient sources of ultra high energy cosmic rays
B.I. Hnatyk

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

The origin of ultra high energy cosmic rays (UHECRs) with energies
exceeding 10" eV is still the subject of discussion. The list of potential
sources of UHECRs includes a variety of extragalactic objects (active
galactic nuclei (AGN), gamma-ray bursts, starburst galaxies, newborn
millisecond pulsars and magnetars, tidal disruption events in supermassive
black hole gravitation fields etc.). AGN jets are well-known potential
sources of UHECRs, especially in the case of giant AGN flares.

We investigate the possible contribution of Virgo A jet flares to the flux
of events with trans-GZK energies from the recent Auger and Telescope
Array data sets (E > 52 EeV and E > 57 EeV, respectively). We simulate
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UHECR propagation from Virgo A jet taking into account their deflections
in galactic and extragalactic magnetic fields and show that there is no
excess of UHECR arrival directions from Virgo A, but well-known
Hot/Cold Spot region is a part of a larger arc-like spot, possibly created by
the diffusively spreading jet of UHECRs, accelerated in the relativistic jet of
Virgo A during a prominent nuclear outburst about 10 - 12 Myr ago.

The distribution of low energy particles in the heliosheath with take
account of deceleration of the solar wind beyond of the termination
shock

Yu. Kolesnyk, B. Shakhov
Main Astronomical Observatory of NAS of Ukraine, Kyiv, Ukraine

We present a stationary modern composite model of the heliosphere to
describe the physical processes of cosmic rays (CRs) propagation therein.
Model includes an environment that contains of adjacent spherically
symmetric regions with different modes of propagation of the solar wind
(SW) for each area. In particular, the radial SW speed for internal part of the
heliosphere is constant and supersonic, 1;, and beyond the termination

shock, SW speed drops to a value, U;5. and spreads there with deceleration.
Such deceleration in a form of power law depending on heliocentric
distance with index 7z V5, = U (7/7. )™ was presented. An exact
solution of the proposed problem of CRs modulation was first derived. CRs
distribution in the heliosheath for large numbers Tt was analyzed.

Compton-thin absorber in type 2 Seyfert Markarian 417 observed
by NuSTAR and Swift/BAT

0.V. Kompaniiets'?, A.A. Vasylenko'

"Main Astronomical Observatory of NAS of Ukraine, Kyiv, Ukraine
? Faculty of Physics of Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine

We present results of X-ray spectral analysis of the Seyfert type 2 galaxy
Mrk 417 observed by the NuSTAR satellite in 2017 for ~21 ks as well as the
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Swift/BAT satellite. We use the spectral data obtained from two FPM
detectors in 3 -50 keV energy band together with the spectrum from Swift-
BAT 105 month catalogue in the 14-195 keV band. This broad-band
spectrum shows a good fit with a baseline model composed of an absorbed
cutoff power-law component and reflected emission form accompanied by a
narrow fluorescent Fe-K,, line from cold matter. A semi-infinite neutral slab
was used as the reflecting medium. The continuum of spectrum is steep (I" ~
1.6) and is absorbed by Compton-thin (N = 30-1023 cm~2) neutral gas.
Fe K, energy of 6.4 keV and moderate EW~ 116 eV are consistent with
transmission through this absorber. Therefore, we also decided to explore
more physically motivated approach which can take into account both
absorption and reflection in a self-consistent way. To this aim, we applied
the MY Torus model in “coupled” mode. This model includes three separate
components: transmitted flux, reflected flux and fluorescence lines. Using
this assumption we derived that inclination angle and the equatorial column
density of the absorber are 86° and 34 x 1023 cm~2 respectively. The
intrinsic luminosities are estimated to be 3.2 x 1023 erg/s in 2-10 keV and
4.4 x 1023 erg/s in 10-40 keV energy band.

Thermal emission of dark ages halos in lines of HeH"
Yu. Kulinich'?, B. Novosyadlyj'?, V. Shulga', W. Han'

! College of Physics of Jilin University & International Center of Future
Science of Jilin University, People’s Republic of China
*Astronomical Observatory of Ivan Franko National University of Lviv,
Ukraine;
3Institute of Radio Astronomy of NASU, Kharkiv, Ukraine

The interest in the helium-hydride molecular ion, HeH", caused by its
stability, in contrast to the neutral version, and by its composition — this
molecule is composed of the most widespread atoms in the Universe —
hydrogen, and helium, and a long time is considered as one of the most
promising candidates for observational searches in radio astronomy. Even
though this molecule had not yet been observed, it is presumed that it can
play a significant role in the history of first stars emerging at the end of dark
ages and/or at the beginning of cosmic dawn since it is one of the first
molecules to appear in the early Universe along with H2 , HD, LiH, and
their ions (on the cosmological background: Galli & Palla (1998); Lepp et
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al. (2002); Dalgarno (2005); Hirata & Padmanabhan (2006); in an
evolutionary proto-halo and virialized halo: Novosyadlyj et al. (2018)).
Molecules are known to be the only obvious coolants for baryon matter in
the early Universe at temperatures below ~ 8000 K (Galli & Palla (1998))
because then there was nothing else to do that. These molecules can emit
radiation away, causing the protostar clouds of gas to cool and keep
collapsing to allow first stars creation at the end of dark ages. In particular,
molecules HeH' should be effectively cooled (Coppola et al. (2011)) by
emitting of radiation due to the large value of their electric dipole moment,
1.722 D, and should be present predominantly in the ground and low lying
rotational excited states. The population of HeH+ by its ground and excited
rotational states as well as the flux of its emission and/or absorption
spectrum in the epoch of dark ages is defined by collisions with photons of
the cosmic microwave backgroundl (CMB), free electrons and neutral
atoms of hydrogen. Calculations for rotational and vibrational
excitations/de-excitations rates for electron-HeH' collisions were
performed by Rabadan et al. (1998); Hamilton et al. (2016); Curik &
Greene (2017); Khamesian et al. (2018). However, up to date, there are no
estimates for HeH+ rotational excitations/de-excitations by collisions with
neutral hydrogen (Roueff & Lique (2013)).

The potential energy surface (PES) for H-HeH" collisions in analytical
and numerical approximations is obtained. The state-to-state integral cross
sections for rotational transitions during H-HeH" collisions are obtained and
corresponding rate coefficients are calculated. The role of collisional
excitations of low-lying rotational levels of HeH" in Dark Ages is discussed
as on the cosmological background and inside evolutionary proto-halos and
virialized halos. The dark ages halos brightness were obtained in rotational
levels of the helium-hydride molecular ion, HeH".

Three-dimensional MHD Simulations of Tycho SNR

T. Kuzyo, O. Petruk

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

The remnant of Tycho’s supernova (SN 1572) is one of few historical
Galactic SNRs. In last decades, it has been well-studied with radio and X-

ray telescopes. Observations reveal its typical for type Ia shell-like structure
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with multiple asymmetries. Moreover, radio and thermal X-ray morphology
lack any substantial correlation.

At present, there is no self-consistent model of the SNR and its
circumferences, so we aim to model evolution of Tycho SNR in a non-
uniform interstellar medium (ISM) which would be compatible with the
existing observations. The ISM non-uniformity will be introduced in the
form of spatial gradients of both the gas density and magnetic field strength.
Based on the features of radio and X-ray observations we can deduce the
range of gradients parameters. Having this information as the model input
we simulate the evolution of the Tycho SNR from the explosion up to its
current age.

Results of optical monitoring of active galactic nuclei Mrk 501, 1ES
1011+496, PKS 1510-089

D.A. Orikhovskyil, V.A. Ponomarenkoz, A.O. Simon',
V.V. Vasylenko', 1.0. Izviekova'

! Faculty of Physics of Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine
*Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine

The results of systematical monitoring of selected object from the CTA
optical follow up list, started in 2018 are presented. The observations are
carried out with the AZT-8 (D=70 cm, FF=2.8 m) telescope of the
observation station Lisnyky of Taras Shevchenko National University of
Kyiv. This telescope was included in the list of supporting instruments for
the CTA Consortium. The AZT-8 equipped with the PL4710-1-BB-E2V
CCD and broadband Bessel UBVRI filters.

We investigate the light curves for three objects Mrk 501, 1ES
10114496, and PKS 1510-089. For each source the time variability of the
color indexes was analysed. In addition, we tested all these sources for
intraday variations (IDV), short (STV) and long term variability (LTV)
where it was possible and determined the variability amplitude. The results
are discussed
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Compact galaxies with active star formation: emission in the radio
continuum at 1.4 GHz

S. Parnovsky , I. Izotova

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

The fraction A4 of thermal (free-free) emission in the radio continuum at
the frequency of 1.4 GHz in 193 compact star-forming galaxies (CSFG)
from SDSS DRI12 was studied in the paper by Parnovsky & Izotova,
BTSNU, 2018, 57(1), 41. The 1.4 GHz fluxes for these galaxies were
selected from the FIRST catalogue. The fluxes of the thermal component at
1.4 GHz were derived from the extinction- and aperture-corrected fluxes of
the HP emission line in SDSS spectra. Correction of observations for
aperture was carried out with comparing of the total galaxy apparent
magnitude m and the magnitude m(3") inside the SDSS spectroscopic
aperture of 3”. This procedure sometimes quite considerably increased the
flux of free-free emission in the radio range and consequently the value of
A. To select the most compact galaxies and to obtain reliable results we
consider only CSFGs with m(3")—m <1 mag. This refined subsample
contains 92 galaxies.

The results of a study considering the initial sample are presented in the
paper mentioned above. Considering a refined subsample and comparing it
with the initial sample we find that the distribution of A4 is still close to the
log-normal, and average values of the fraction of free-free emission at
1.4 GHz for both samples are A4 ~0.15. However, the results of the
statistical analysis of the dependence of log(4) on various parameters have
been changed. For the initial sample, correlations of 4 with the equivalent
width EW(HP) of the Hf emission line and the g—r colour index are
strong. For the refined subsample, the statistical significance of the
correlation 4 with the colour index becomes negligible, and it corresponds
to a confidence level of 92% for dependence of 4 on EW(Hp). The reasons
for the differences in the properties of the two samples are discussed. The
fraction of thermal radiation increases with increasing EW (Hp).
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Collisionless shock heating of heavy ions in SN 1987A

O.Petrukl, M.Miceli*? s S.Orland03, D.Burrows4, K.Frank’,
C.Argirofﬁz’3 s F.Reale2’3, G.Peres™? s F.Bocchino®

'Institute for Applied Problems in Mechanics and Mathematics, Lviv,
Ukraine
*Dipartimento di Fisica e Chimica, Universita di Palermo, Italy
3Osservatorio Astronomico di Palermo, Italy,
*Department of Astronomy and Astrophysics, Pennsylvania State
University, USA
SNorthwestern University, Technological Institute, Evanston, USA

Across the shock fronts, electrons, protons, and ions are expected to be
heated to different temperatures. Strong nonrelativistic shocks of supernova
remnants (SNRs) are reasonable good targets to study collisionless
processes within the shock transition because the bright emission arises
mostly from the post-shock regions. Optical observations of Balmer-
dominated shocks in young SNRs showed that the post-shock proton
temperature is higher than the electron temperature. In contrast, dependence
of the post-shock temperature on the particle mass is still unknown. The
analysis of deep multi-epoch and high-resolution observations of the
youngest nearby supernova remnant, SN 1987A, made with the Chandra X-
ray telescope are used, together with a novel data analysis method by
studying the observed spectra in close comparison with a dedicated full 3-D
hydrodynamic simulation. The simulation is able to reproduce self-
consistently the whole broadening of the spectral lines of many ions
altogether. Therefore, we could measure the post-shock temperature of
protons and selected ions. It is found that the ion to proton temperature ratio
is always significantly higher than one and increases linearly with the ion
mass.
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Peculiar motions of the gas at the centre of the galaxy UGC 4056
L.S.Pilyugin, I.A.Zinchenko, P.P.Berczik

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

The rotation curves of the gaseous and stellar discs of the giant spiral
galaxy UGC 4056 with active galactic nucleus (AGN) are derived using the
2D spectroscopy obtained within the framework of the MaNGA survey. We
found that the gas motion at the central part of the UGC 4056 shows
peculiar features. The rotation velocity of the gaseous disc shows a hump
within around three kiloparsecs while the rotation velocity of the stellar disc
falls smoothly to zero with the decrease of the galactocentric distance. The
radial motion of the gas is detected in the central part of the galaxy. This
evidences that the inflow of the gas towards the nuclei of the galaxy occurs
in the UGC 4056. The unusual motion of the gas takes place within the
region with the AGN-like radiation.

Vela pulsar wind nebula: physical characteristics, radio and
gamma-ray emission.

P. Plotko', R. Gnatyk®

"Faculty of Physics of Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine
*Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine

Vela Supernova remnant (SNR) is a result of Supernova outburst at the
boundary of the stellar wind bubble created by binary (WR11 and O-star)
star y* Velorum. Once more, pulsar wind nebula (PWN) created by Vela
pulsar is deformed and shifted by anisotropic reverse shock wave of Vela
SNR. Fermi LAT image of PWN shows disk-like structure around pulsar
position, while radio map of PWN (aka Vela X) shows wing-like structures
around pulsar position — “Vela Wings”. We analyze the physical conditions
in the Vela PWN and Vela Wings on the basis of their radio and gamma-ray
maps and recover the magnetic field and cosmic ray parameters from radio
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(synchrotron) and gamma-ray (inverse Compton and pp-collisions with
subsequent pion decays) emission data.

Kinetics of charged particle propagation in the magnetic field under
various directions of their injection

B.A. Shakhov, Yu.l. Fedorov, Yu.L. Kolesnyk
Main Astronomical Observatory of NAS of Ukraine, Kyiv, Ukraine

The energetic charged particle propagation in magnetic field, which is a
superposition of the mean homogeneous magnetic field and magnetic
inhomogeneities of various scales, is considered on the basis of the Fokker-
Planck kinetic equation. The analytical expression for the cosmic ray
distribution function corresponding to instantaneous particle injection in the
direction, which is perpendicular to the regular magnetic field, is obtained.
Under particle emission along the mean magnetic field the kinetic equation
solution in the small angle approximation is applied. It is shown that the
spatial-temporal cosmic ray distribution depends substantially on the
particle injection direction. The evolution of the angular distribution of solar
cosmic rays is analyzed on the basis of derived kinetic equation solutions.

Mathisson—Papapetrou equations in non-Lagrangian theory of
gravity

V.1. Shyta, P.O. Nakaznoy

National Technical University of Ukraine "Igor Sikorsky Kyiv
Polytechnic Institute",
Kyiv, Ukraine

Since the problem of dark energy and dark matter arose, two main
concepts of its solution appeared. The first one is based on the assumption
that there is a possibility of broadening the Standard Model through finding
new particles and fields which would be able to resemble dark matter and
dark energy behavior. Another approach consists in modification of General
Relativity (GR) as a theoretical paradigm of the Lambda-CDM model.
Among existing modified gravity theories, attempts to take into account
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corrections from the spacetime curvature into Einstein’s field equations
stand out. This kind of modified gravity theories can be divided into two
categories — Lagrangian and non-Lagrangian generalizations. As in GR
existence of any kind of matter (e.g. vacuum) causes the curvature of
spacetime, it can be assumed that vacuum density is not obligatory constant
and such corrections can be interpreted as a response of the vacuum to its
own curvature. In the research we focus on the non-Lagrangian approach
taking into account linear curvature corrections to the energy-momentum
tensor of the vacuum (A=Ay-kR, where k«1).

In such model the problem of deriving equations of motion for a point
particle was examined. It was shown that the method of their derivation in
the GR is not applicable, since it is necessary to take into account the
renormalization of the energy-momentum tensor of the particle through the
interaction with the vacuum. The method of renormalization of the given
tensor is proposed, which is consistent with the results of the GR when k —
0 and allows to obtain the equation of motion which is coincident with the
geodesic equation.

To investigate the motion of a non-zero size particle, the obtained results
were applied to examine Mathisson—Papapetrou equations in the suggested
model and to compare the outcome with the results of GR.

Test body orbits around relativistic objects with scalar fields and
the EHT image of accretion disk

0.S. Stashko', V.I. Zhdanov®

' Faculty of Physics of Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine
*Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine

We consider the scalar field (SF) described by a Lagrangian with the
canonical kinetic term and massive or massless monomial SF potentials (the
case of minimally-coupled SF). The static spherically symmetric solutions
of the joint system of Einstein — SF equations are derived numerically under
conditions of asymptotic flatness; all non-trivial solutions describe the
naked singularity in the center. Then we study the effective potentials that
define geodesics in this space-time. We show that distributions of the stable
circular orbits describing the test particle motions can be qualitatively
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different of the Schwarzschild case. Possible observational signals that
single out different types of distributions are discussed. We compare the
results with the image of the accretion disk around the putative
supermassive black hole in the center of M87 giant elliptical galaxy, which
has been recently observed by the Event Horizon Telescope. We note that
this observation allows us to limit the range of acceptable parameters
describing the above configurations with SF.

Infrared counterparts of X-ray galaxies
A.V. Tugay', S.Yu.Shevchenko®

"Faculty of Physics of Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine
2Schmalhausen Institute of Zoology, NAS of Ukraine, Kyiv, Ukraine

XMM-Newton is leading X-ray space telescope, which was used to
compile the largest catalog of X-ray sources. Current version of XMM SSC
catalog contains more than half a million sources. In our previous works we
selected and analyzed a sample of 5021 X-ray galaxies observed by XMM.
Identification and classification of these sources is essential next step of the
study. We used infrared apparent magnitudes from WISE catalog of AGN
candidates. In 2010 space telescope WISE performed full sky survey in four
infrared bands and detected 747 millions sources. WISE catalog of AGN
candidates amounts 4 millions of possible extragalactic sources. We built
infrared color-color diagram for our sample of X-ray galaxies and assessed
their types using WISE data. In the further studies we are planning to
investigate the distribution of different types of X-ray galaxies within the
large-scale structure of the Universe.

The algorithm of darning the Milky Way Zone of Avoidance
to restore the large-scale distribution
I.B. Vavilova, A. A. Elyiv, M. Yu. Vasylenko
Main Astronomical Observatory of National Academy of Sciences of

Ukraine, Kyiv, Ukraine
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The incompleteness of data depending on wavelengths, the velocity flow
fields towards the Great Attractor and the CMB dipole indicate that there
are still not resolved problems such as the dynamics in the Local Group and
in the Local Universe as well as the large-scale structure of the Universe in
the sky region obscured by the Milky Way.

We present a brief overview of methods for restoring the large-scale
structure of the Universe behind the Zone of Avoidance (ZoA) of the Milky
Way and discuss a new “algorithm of darning the ZoA” and the general
scheme of a new approach based on the generative adversarial network
(GAN) to recover the galaxy distribution in the ZoA as an additional
machine learning platform to resolve this problem.

A giant water maser flares in the Galactic source W49N

L.N. Volvachl’z, A.E. Volvachl’z, M.G. Larionov 3, G.C. MacLeod4’5, P.
Wolak®

' Radio Astronomy Laboratory of Crimean Astrophysical Observatory,
Taras Shevchenko National University of Kyiv, Kyiv
? Institute of Applied Astronomy, Russian Academy of Sciences, St.
Petersburg, Russia
? Astro Space Center, Lebedev Physical Institute, Russian Academy of
Sciences,
Moscow, Russia
* Hartebeesthoek Radio Astronomy Observatory, Krugersdorp, South
Africa
> The University of Western Ontario, London, Canada
6 Centre for Astronomy, Faculty of Physics, Astronomy and Informatics,
Nicolaus Copernicus University, Torun, Poland

We report the detection of significant flaring events of the water masers
associated with W49N using the radio telescopes RT-22 (Simeiz) and RT-
32 (Torun) from September 2017 and during 2018. At its maximum, the -81
km/s water maser feature reached 50 kJy. The correlation of the observed
exponential growth in flux density with a decreasing line width is consistent
with the expected behavior of an unsaturated maser. A second, longer flare
may consist of several ones, which may reflect the fine structure of maser
formations. We note the similarities between super bursting water maser
features in W49N, Orion KL, and IRAS 18316-0602. This may imply a
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commonality of exciting phenomenon. The flare profiles are not identical
and may indicate that the flares are associated with different sources.
Possible reasons of energy release in the system, which lead to super flares,
are considered.

The water maser feature at ~+6 km/s reached a peak flux density of ~80
kJy. The water maser feature at +6 km/s during the flare appears to be
unsaturated based on the relationship between the flux density and line
width. We propose that it is a single maser feature dominating the flaring.
The processes occurring during major flares in the sources W49N, IRAS
18316-0602 and Orion KL are noted to be similar. More observations, both
interferometric and single-dish monitoring, are needed to better characterize
such strong flaring events.

Monte Carlo simulations of ultra high energy secondary neutrino
detection in the DUNE experiment

A.Yovych', V.Aushev’

"National Technical University of Ukraine “Igor Sikorsky Kyiv
Polytechnic Institute”, Kyiv, Ukraine
*Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

The Deep Underground Neutrino Experiment (DUNE) that is located at
Fermailab and SURF in the USA will be a world-class neutrino observatory
and nucleon decay detector designed to answer fundamental questions about
the nature of elementary particles and their role in the universe.

In this research we do an evaluation on expected secondary neutrino flux
in the DUNE detector from ultra high energy cosmic rays. Using Monte
Carlo simulation software SimProp v.2.r.4. spectra of ultra high energy
secondary neutrinos were obtained, and their flux on the Earth was
evaluated. Two different primary sources (protons and *°Fe nuclei) that
correspond to different cosmic rays origins were used. For the calculations
the source was considered to have cosmic ray injection power as L ~ 10%
erg/year. Simulations were conducted at three distances (in terms of redshift
z): z=0.1, z=1.0 and z=3.0. Numbers of secondary neutrino events in DUNE
over 1 year is expected to be: 39.7, 0.17 and 0.006 for protons and 0.006,
0.0002 and 1.6 - 10” for *°Fe nuclei accordingly.
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Which close active galaxy nuclei and star-burst galaxies can
contribute to the observed flux of extremely high energy cosmic rays

V. Voytsekhovsky', R. Gnatyk®

1 Faculty of Physics of Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine
2 Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Kyiv, Ukraine

The sources and mechanisms of acceleration of ultra high energy cosmic
rays (UHECRs, E>10" eV) are still unknown. Protons and nuclei as
UHECR components on their way from the source to the observer lose their
energy due to interaction with extragalactic background light, and,
additionally, heavy nuclei suffer as well from photodisintegrations.
Deflection of UHECR trajectories in Galactic and extragalactic magnetic
fields, up to transition from ballistic to diffusive propagation, further
complicates the search for sources of UHECRs.

The magnetic field deflection decreases with increase the energy of
UHECRSs, therefore we search for sources of extremely high energy cosmic
rays (EHECRs, E>10" eV) among the nearby potential sources of
EHECRs: active galaxy nuclei (AGN) and star-burst galaxies (SBGs).
Analysis of chemical composition (atom mass abundance) support C-N-O
group as a dominant component of UHECR total flux.

To this end we recover a sky position of sources of EHECRs, detected
by TA and AUGER detectors, taking into account EHECR deflections in
Galactic and extragalactic magnetic field and energy losses of EHECRs. A
set of potential EHECR sources among AGN and SBGs is determined and
analyzed according to the recent models of EHECR acceleration.

Super-Penrose process
O. B. Zaslavskii

Department of Physics and Techonology, Kharkiv V. N. Karazin
National University, Kharkiv, Ukraine
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A brief review of the effect of acceleration of particles to unbounded
energies in their centre of mass frame due to collision is presented. The
main emphasis is made on the properties of debris after collision that can be
observed at infinity. When collision occurs near a black hole, the efficiency
of the process is limited. However, near singularities and near the throats of
wormholes an unbounded efficiency (the so-called super-Penrose process)
becomes possible. Consideration applies to a wide class of axially
symmetric stationary rotating spacetimes.

Hogi acnexTu noasipusauiiinux egextiB y noai Keppa
B. O. IMemux', 10. B. TaﬁCTpal’z

1 .
[HCTUTYT NpHKIaTHUX POOJIEM MEXaHIKU Ta MaTeMaTHKH
im. f. C. Ilinctpuraua HAH Ykpainwu, JIeBiB, Yipaina
2 . o . . . . . .
HanionaneHuii yHiBepcuTeT «JIbBiBChKa HONITEXHiIKay, JIbBIB, YKpaiHa

BrumB rpaBiTaniifHOro moiyisi Ha EJNEKTPOMAarHiTHE BUIPOMiIHIOBAHHS
NPOSIBIISIEThCSL Y 0araTthoX edexTax — BIIXWIICHHI, JIIH3yBaHHI IPOMEHIB,
YEepBOHOMY 3MIlllEHHI Ta BIUIMBI Ha THOJSPHU3al[il0 BUIIPOMIHIOBAHHS.
I'papitauiiiHi mojst TUI, O O0EPTAIOTHCS, 3IMCHIOITH BIUIMB Ha
MOJISIPU3AIiI0 BUIPOMIHIOBaHHS 3a PaxyHOK T. 3B. TPaBITOMarHiTHOTO
KOMIIOHEHTA TPaBITallifHOTO TIOJ.

Brepme melf  BmMB  —  MOBOPOT  IUIOIIMHM  MOJSApH3ALil
BHIIPOMIHIOBaHHS, a00 TpaBitamiitauii epekr Dapages — Oyno ommcaHo y
1957 poui CKpOUBEKHM.

VY HE3Mi poOIT 32 MPUIYIICHHS NP0 BUCOKI a00 HU3bKI YaCTOTH XBUJIb
HaONMKEHUMH METOJIaMHU  JIOCIIJDKY€EThCS IHINUKA e(eKT, MoB’s3aHuil 3
MOJISIPU3ALIEI0 — BIUIMB CIIPaJbHOCTI Ta YAaCTOTH PO3CISIHOI B IONI YOPHOI
nipu Keppa xBuii Ha i aMmmiTyay.

JUi1i TOBHOTO oONHCYy TOJSIPU3AIMHAX €(QeKTIB MH PO3MIILAaEMO
anreOpaigHo-criernianpHi Moy MakcBesuia, B IepIly 4epry — BUXiJHE B
po3yminai Yannpacekapa. Ha ocHOBI oTpumaHOro y aHamiTW4HiA (opmi
3arajbHOTO Ta 3 BIJIOKPEMJICHUMH 3MIHHMMH PO3B’SI3Ky MH OTPHMYEMO
TOYHI (B yChOMY Jiana3oHi 4acToT) 3aJie’kKHi BiJl mapaMeTpiB YOpHOI IipH,
YaCTOTH Ta a3UMYTaJIbHOrO uucia nmapamerpu CTOKca Ta BUpas3u JUisl KyTiB
opieHTalil Ta eTNTHYHOCTI.
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TecTyBaHHA 3arajibHoOI Teopii BiTHOCHOCTI 32 10MOMOT010
l'anakTHYHOTO MiKpPOJiH3yBaHHA

B.M. Cmocap, B.1. XXnanos, O.M. Anexcanapos

ActpoHoMiuHa oOcepBaropis KUIBCBKOTO HAIliOHATBHOTO
YHIBEPCUTETY
imeni Tapaca llleBuenka, KuiB, Ykpaina

IMpu npoxomKeHHI 30pi HeperHbOro IUIaHy mobnu3y JiHIl 30py Ha
BiJIaJIcHE JDKEpeNo BimOyBaeThcs MiACWICHHS HOTO ONHCKY, MOB’s3aHE 3
e(peKTOM BIIXWICHHS IPOMEHS B TpaBiTalifHOMy momi. 30iIbIICHHS
MOTOKY BiX JDKepena, SKe Ma€e MICIle B IMOMiAX MIKPONiH3YBaHHA Ha 30PIX
Hammroi ["amakTHKH, MOXe CATaTH ACKUTBKOX pa3iB i Oible 3 XapaKTepHUM
4acoM BiJ THJKHIB JI0 MICSIiB. MU BHKOPHCTOBYEMO Iei e€(eKT 3 METOI0
mepeBipkd  GOPMYIH Ui KyTa TpaBIiTAIlifHOTO BIIXWICHHS CBITIAa B
3arajipHiil Teopii BimHOCHOCTI (3TB). [nst uporo B cranmaptHy Qopmyiy
BBOJUTHCS TONPABKa €, sika Xapakrepusye BinxwuienHs Bin 3TB, ne Bona
JopiBHIOE Hymo. [l OIHKM € MM BHKOpUCTANW myOnivyHi JaHi
0araTopiyHMX CIIOCTEPEKEHb MOJiil [ alakTMYHOrO MIKpOJIiH3yBaHHS
rpynoto  «Optical Gravitational Lensing Experiment». B omnpaitoBants
yBifim Oinpire 7000 KpuBHX OIUCKY, IPH EOMY OTPHMAaHA HAMH OIliHKa
e}<107. OGroBOPIOIOTECS IUIAXH TMOKPAIIAHHS OIHKK Ta e(eKTH, sKi
BIDIMBAOTH Ha ii JOCTOBIPHICTB.
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ACTPOMETPIS I MAJII TLIA
COHSIYHOI CUCTEMHA

ASTROMETRY AND SMALL BODIES
OF THE SOLAR SYSTEM
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Monitoring of space objects using Odessa observatory network of
telescopes

S.M. Andrievsky', N. V. Bazyey', V.V. Zhukov?, N. I. Koshkin',
V. 1. Kashuba', S. G. Kashuba', Yu.M. Gorbanev', P. P. Sukhov',
S.V. Podlesnyakl, S.N. Udovichenkol, L. E. Keir'

! Astronomical Observatory of Odessa National University, Odessa,
Ukraine, smandrievsky@onu.edu.ua
2 Skyline Electronics Ltd. Co., Odessa, Ukraine, vadim@skyline.od.ua

In this paper we are presenting optical telescopes of Astronomical
Observatory of 1. I. Mechnikov Odessa National University. We are
describing technical characteristics and scientific program for each
telescope. Here we also present a description of the tools with which the
unique collections of astroplates were obtained under the program “The Sky
Service”. Odessa Observatory (46°.28 N, 30°.45 E, altitude 64 m,
observation code 086) it has several observationa stations. Among them:
Mayaki (46.39° N, 30°.27 E, altitude 25 m, observation code 583) and
Kryzhanovka (46°.37 N, 30°.48 E, altitude 40 m, observation code AS85).
Both stations have a good geographical location, as well as good
astroclimate (up to 200 clear nights or part of the night). Telescopes are
equipped with modern CCD and photometric light detectors. Odessa
Observatory has its own mechanical and optical workshops that are used
construction the new telescopes and manufacture and repair other
astronomical equipment.

Astrometry and photometry observations of transneptunian objects
(Pluto, Eris, Haumea) at Kyiv comet station

A. Baransky, O. Lukina

Astronomical Observatory of Taras Shevchenko National University of
Kyiv, Ukraine

We present the results of astrometric and photometric observations of
transneptunian objects (TNO) obtained at Kyiv comet station (Code MPC
585) of Astronomical Observatory of Taras Shevchenko WNational
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University of Kyiv in 2017-2019. For observations we used the 0.7 m (f/4)
telescope AZT-8 with FLI PL47-10 CCD camera and filters of Johnson’s
photometric system.

Our objects are dwarf planets Pluto, Eris and Haumea. Pluto is the
largest TNO that has a system of 5 satellites. In 2015 the ‘New Horizon’
mission conducted flyby study of Pluto and its satellites. Eris is the most
massive TNO. The most interesting feature of this object is its extremely
high albedo — 96% which means that Eris reflects almost all light that reach
its surface. Also, Eris has a satellite — Dysnomia. Haumea is very unusual
object because of its elongated shape and the ring. It is the first such object
around which the ring was found. Haumea breaks the record in the Solar
System, because it has the shortest period of rotation — only 4 hours.

Astrometric positions and physical properties of objects: color index (V-
R), absolute magnitude (H) and geometric albedo (p), were measured. The
accuracy of the all observations and calculations was analyzed. The
measured physical properties were compared with data from Asteroids with
Satellites Database Johnston's Archive.

Astrometric data were published in Minor Planet Supplement and Minor
Planet Center database with residuals 0.06-0.32”, which show that the
observations have a high astrometric quality. Color Index for Eris was
measured, from result 0.41 +0.1 we conclude that the object has ice rich
white surface. Calculated photometric parameters for Eris: H = -1.5, p =
0.83; Pluto: H="-1, p = 0.54; Haumea: H =-0.3, p = 0.54.

Our research results have shown good consistency with the data
from Asteroids with Satellites Database Johnston's Archive. Results show
that photometric system of Kyiv comet station can be successfully used for
further TNO observations and researches. Our future plans are to increase
the precision of calculations, start long-term program of observations,
observe more objects and collaborate with other observatories.

We want to thank Serhii Borysenko from Main Astronomical
Obrervatory for consultations about photometry methods and calculations.

Broadband photometry of asteroid 6478 Gault
S. Borysenko', A. Baransky”, A. Simon™”, V. Vasylenko®
'Main Astronomical Observatory of National Academy of Sciences,

Kyiv, Ukraine
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? Astronomical observatory of Taras Shevchenko National University of
Kyiv, Ukraine
3 Astronomy and Space Physics Department, Taras Shevchenko National
University of Kyiv, Ukraine

6478 Gault is an S-type asteroid from the inner regions of the asteroid
belt. In January 2019, it was found that Gault shows cometary activity, and
that it has multiple tails. It was subsequently realized that it had been active
since at least 2013. Upon analyzing archive images taken in 2013, 2016 and
2017, it was found that Gault had been perpetually active for at least five
years prior to the discovery, with a tail visible when the asteroid was near
its furthest distance from the Sun during the 2013 apparition.

The asteroid began to break up as its spin accelerated due to the YORP
effect, and its rotation speed approached two hours — near the limit of
stability for an asteroid. The ejected matter created two tails, the longer of
which has been estimated at over 800,000 km long (by Hubble Space
Telescope observations).

Short observational program with using of V and R Johnson filters was
realized at Kyiv Comet Station during January — April, 2019. Color indices
and distribution of brightness in the cometary tails were calculated. We
made comparative analysis of circumstances of the asteroid 6478 Gault
activity. The results point to the exceptional uniqueness of this
phenomenon.

Some aspects of the hypothesis about massive perturber on the
periphery of the Solar System as a source of long-period comets.

Guliyev R.A., Guliyev A.S.
Shamakhy Astrophysical Observatory of ANAS

The paper discusses various aspects of the Guliyev’s hypothesis about
the existence of the massive planet-source of a certain part of long-period
comets on the periphery of the solar system. The hypothesis suggests the
presence of a significant perihelion concentration of long-period comets

near the plane of the planet motion, which has the parameters: i-p = 86.2°%
ﬂ.p = 271.74°. By applying the Kolmogorov-Smirnov and Pearson's chi-

squared tests, it was shown that the estimated concentration has a very high
confidence level (greater than 0.99). The values of the Tisserand's criterion
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(T) of 1249 long-period comets relative to the putative planet are calculated.
The significant maximum was found that in the range of 2.5-3, which can
serve as an additional argument of the hypothesis.

A search for a possible new planet by deviations of Pluto’s positions
A. Kazantsev

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

Since 2006, when Pluto was reclassified as a dwarf planet,
scientists intensified search for new trans-Neptunian planets. They are
looking for a new planet by its possible influence on the orbits of the Kuiper
belt bodies, and on the orbits of comets. Among all bodies of the Kuiper
belt, Pluto has the longest observation history and its orbit has the most
precisely defined orbit elements. That is why it is expedient to evaluate the
orbital and physical characteristics of a possible new planet by its influence
on the orbit or position of Pluto.

There were calculated Pluto's apparent position for various
moments from 1930 to 2010 and for various observatories of the world.
Comparison of such positions with the observational ones is performed. The
perturbations from eight major planets, as well as from three dwarf planets
in the Kuiper belt were taken into account in the calculations. The
differences between the calculated positions and the observational ones
usually do not exceed 1", which corresponds to the accuracy of the
observations.

There were carried out new calculations with taking into account
perturbations from a possible unknown planet with different characteristics
of its orbit and mass. The estimates of the maximum possible mass of such
planet, depending on its orbit were made.

The results of astrometric reduction for old photographic
observations using the Gaia stellar catalogue

L. Kazantseval, S. Shatokhinaz, V. Andruk®

! Taras Shevchenko National University of Kyiv, Astronomical
Observatoty, Kyiv, Ukraine
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? Main Astronomical Observatory of the National Academy of Sciences
of Ukraine, Kyiv, Ukraine

Some digitized photographic plates of 1970-1990s with various celestial
objects were re-processed. These are plates with simultaneous images of
Pluto and asteroids, some plates of the Northern Sky Survey project with
identified asteroids, comets 65P and 24P.

The data used for new reduction was the Gaia DR2 stellar catalogue and
results were compared to previous similar processing with other catalogues.
Evaluated the effectiveness of taking into account the proper motions of
Gaia stars for reduction of observations with great differences of epochs
more than 50 years. For this, we re-processed some of the old positional
observations of Ceres, Pallas and other selected minor planets in 1950-
1980s. The accuracy of astrometric coordinates was evaluated and analyzed.

Dust component of comet 2P/Encke in apparitions of 2013 and 2017

V. Kleshchonok', V. Rosenbusha', O. Ivanova'*?, N. Kiselev*®,
L. Kolokolova®*, V. Afanasiev’, O. Shubina’, D. Petrov®

'"Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
*Main Astronomical Observatory of NAS of Ukraine, Kyiv, Ukraine
3 Astronomical Institute of the Slovak Academy of Sciences, Slovak

Republic
*University of Maryland, USA
>Special Astrophysical Observatory of the Russian Academy of
Sciences, Russia
SCrimean Astrophysical Observatory, Nauchnij, Crimea

We present the results of study dust component of comet 2P/Encke from
imaging photometric and long-slit spectroscopic observations on November
4, 2013 and on January 23, 2017. Observations were carried out at the 6-m
BTA telescope with the multimode focal reducer SCORPIO-2 of the Special
Astrophysical Observatory (Russia). The images of comet Encke were
obtained with the broad-band r-sdss and V filters in 2013. In 2017 images of
comet Encke were obtained with the narrow-band cometary BC, RC, and
NH, filters as well as the medium-band SED500 and broad-band r-sdss. The
long-slit spectroscopy of comet Encke was performed in 2017 with the
grisms in the wavelength range of 3600-7000 A. The normalized gradient
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of the cometary dust reflectivity is on the average (9.0£2.9) %/1000 A. A
low dust production Afp=38+7 cm (BC filter) and 5712 cm (RC filter)
confirmed the status of the comet as optically dust-poor one. In January
2017, the dust was in general concentrated near the nucleus, the dust/gas
ratio was 2.9 in the r-sdss filter, however, this ratio was larger than 1 at
distances 3000—40000 km from the nucleus. We found that about 75% of
the flux of the reflected light in the central pixel was due to the nucleus,
whereas the nucleus's flux contributed 48% in the total intensity of the 2000
km area of the coma, what corresponds to nucleus magnitude 19.4"+0.2",
Observed color profiles showed a strong color gradient across the coma:
color index BC-RC was ~1.1™ in the near-nucleus area of the comet, and
then decreases sharply, reaching a value of about 0.1™ at a distance of about
2400 km. The complex structure of the coma was detected in both
observational periods. We performed a dynamical simulation of dust
particles to characterize the morphology and found that visible jets in both
observational periods were formed by a single active source located in the
north hemisphere at the cometocentric latitude +55°.

Complex for observation of occultation. First results.
V.V. Kleshchonok', V.L.Karbovsky?, M.I. Buromsky'

'"Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
*Main Astronomical Observatory of NAS of Ukraine, Kyiv, Ukraine

The complex for observation of occultation of stars by solar system
bodies was created in the Main Astronomical Observatory of NASU in
cooperation with the Astronomical Observatory of the Kyiv National Taras
Shevchenko University. It consists of the Apogee Alta U47 CCD camera,
the optical reducer, the filter unit with BRV filters, a GPS receiver and a
computer. The camera operates in the drift scan mode. Line transfer occurs
in the direction of the declination axis. This allows recording the tracks of
stars, which allows obtaining the occultation photometric curve with a time
reference. The system was designed for installation on the MAO AZT-2
telescope in the Cassegrain focus. The first test observations were carry out
with this system. A photometric curve for the event of a close approach
between comet 21P / Giacobini-Zinner and a star HD 45314 was obtained
on September 21, 2018. An estimate of the optical thickness of the cometary
coma at a distance of 160 km from the nucleus <0.05 was obtained.
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Occultation of the star UCAC4-475-051755 asteroid (259) Aletheia was
registered on April 1, 2019. The occultation duration is 19.2 £ 0.3 s, which
determines the occultation chord equal to 210.2 + 1.6 km. Earlier
estimatations of the diameter of the asteroid from photometric and infrared
measurements give value of the diameter in the range of 175-198 km. This
testifies to the existing ellipticity of the shape of an asteroid with an axis
ratio greater than 1: 1.13.

Medium resolution spectroscopy of comet 46P/Wirtanen at 2018
apparition
P. Korsun', V. Ponomarenkoz, I. Kulykl, L. Sokolov®

'Main Astronomical Observatory of the National Academy of Sciences
of Ukraine
? Astronomical Observatory of Taras Shevchenko National University of
Kyiv
*IC AMER Terskol Observatory, Terskol, Kabardino-Balkaria Republic

Comet 46P/Wirtanen belongs to a small family of “hyperactive” comets
whose activity level is higher than expected. Taking into account size of its
nucleus, the comet seems to emit more water than it should do. The orbit of
the comet is very suitable for spacecraft rendezvous. It was the original
target of Rosetta mission and possibly will be the target of one future
mission as well. The 2018 apparition of the comet is very favorable to study
the innermost coma.

The spectroscopic observations of comet 46P/Wirtanen were carried out
with the 2-m Zeiss Telescope of Pik Terskol Observatory operated by the
International Center for Astronomical and Medico-Ecological Research
(Ukraine, Russia). The Multi Mode Cassegrain spectrometer was used to
obtain spectra of moderate spectral resolving power with a wavelength
coverage from 3750 to 5850 A. Emission bands of C,, Cs, CN, and NH,
have been identified by comparison of the observed and theoretical spectra
of the molecules. The gas production rates of the recorded molecules were
derived using the Haser model. The dust production rate was also
calculated.
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Preliminar future orbital evolution of comets discovered in 2016-
2018

Nataliya Kovalenko

Astronomical Observatory of Kyiv National University
kievplanet@ukr.net

Each year dozens of new comets are being discovered. In order to
investigate their future orbital evolution and potential hazard to Earth the
orbits of new comets discovered in 2016-2018 were traced 100 kyr forward
in time using Swifter integration package. The 8 planets and the Sun were
taken into account and new comets were traced as massless test particles,
without considering the non-gravitational forces caused by the outgazing.
For comets that reached the 0.3 AU vicinity of Earth over the simulation
period more detailed integrations were performed, for initial test particles
along with their clones. Results of simulations are presented and discussed.

Optical observations of near isotropic comet C/2006 OF2
(Broughton) at two different heliocentric distances

I Kulykl, I. Lukyanykz, 0. Ivanova"*?, P. Korsun', V. Afanasiev4,
L. Lara’

'Main Astronomical Observatory of the National Academy of Sciences
of Ukraine,Ukraine
*Astronomical Observatory, Taras Shevchenko National University of
Kyiv
3 Astronomical Institute of the Slovak Academy of Sciences, Tatranské
Lomnica, Slovak Republic
“Special Astrophysical Observatory of the Russian Nizhnij Arkhyz,
Karachaevo-Cherkesia, Russia
*Instituto de Astrofisica de Andalucia - CSIC, ¢/ Glorieta de la
Astronomia s/n, 18008, Granada, Spain

Comet C/2006 OF2 (Broughton) was discovered on July 17.66, 2006 by
J. Broughton as an object of 18" magnitude moving at a distance of 7.6 au

from the Sun. Although dynamical status of the comet is still not clear, it is
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very likely that the comet is a dynamical new one originated from the Oort
cloud and will leave the Solar system region in the near future. The
integrated visual magnitude of the comet reached to about of 12 mag at the
perihelion. The comet was among the targets of two space missions: the
Japanese satellite AKARI provided the infrared measurements at distances
0f2.43 and 3.20 au from the Sun respectively, when the comet moved at the
outbound leg of its orbit; the NEOWISE/WISE mission delivered the far
infrared observations of the cometary coma at a distance of 6.30 au after the
perihelion passage. We complement the existing set of the data with spectral
and photometric ground-based observations obtained with the 6-m telescope
of the Special Astrophysical Observatory (SAO RAN, Russia) and with the
4.2-m William Herschel Telescope (La Palma, Canary Islands, Spain).

The spectra were gathered with the multi-mode focal reducer SCORPIO
attached to the 6-mtelescope, when the comet just passed through the
perihelion, at a distance of 2.59 au. The emission lines CN (B’T" - X°z" (0,

0) and (1, 0)) and C; (A'IT, — X'E; ) bands were identified in the cometary

spectrum. The gas production rates of CN and C3 molecules were
estimated. The V-images were used to retrieve level of the cometary activity
around the perihelion.

The dust environment of the comet before it had passed through the
perihelion was analyzed with the B,V,R-images extracted from the archive
of William Herschel Telescope. It enabled us to characterize the activity
level at 4.24 au. The coma morphology revealed the faint morphological
features like jet-like collimated streams, which were extracted from the
bright coma using the Larson-Sekanina technique. We derived the color of
the cometary coma and analyzed the spatial color variation. Some
asymmetry of the color distribution seems to correspond to the locations of
the faint jet-like features within the cometary coma.

Analysis of the APASS DRY catalogue photometric system based on
the direct comparison with the UBVRI Standard Star fields
N. Maigurova', I. Kulyk®
'Research Institute "Mykolaiv Astronomical Observatory", Ukraine

*Main Astronomical Observatory of the National Academy of Sciences
of Ukraine
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The AAVSO photometric all-sky survey (American Association of
Variable Star Observers, APASS) can be a powerful tool for the
photometric investigations of the solar system bodies. The catalogue has
been obtained in five main photometric bands: Johnson B, V and Sloan g’,
r’, 1. The magnitudes covering are between 10 and 17mag, which includes
approximately 61 million stars from 99% of the sky. The mean photometric
error provided by authors is about 0.03mag although it decreases drastically
for stars fainter than 14mag. Since the catalogue stars cover all the sky it
considerably facilitates photometric calibration enabling to find 5-10 stars
on an image with the field of view of about 10x10 arcmin.

Our goal is to test the photometric accuracy both systematic and
statistical in order to clarify in how much extend we can use the catalogue
for studies of the photometric properties of the solar system bodies.

We performed the cross-identification of the Landolt fields with the
high-quality CCD-based UBVRI standard stars (Clem J.L. & Landolt A.U.,
2013, 2016) to find their counterparts in the APASS catalogue. 5718 stars
were identified in the APASS magnitude range and extracted; the
differences of the magnitudes in all five bands were created. To investigate
g’, ', 1" Sloan band the direct comparison was done as well as the
intermediate expressions to transform the SDSS photometric system into the
Johnson-Cousins were used. We present the expressions for direct
transformation SDSS magnitudes from the APASS catalogue to the
Johnson-Cousins system and the mean photometric errors depending on the
magnitude and colors of the stars.

* This research has made use of the APASS database, located at the

AAVSO web site. Funding for APASS has been provided by the Robert

Martin Ayers Sciences Fund.

Revision of the formulas used to determine the geometrical albedo
0.I. Mikhalchenko "%, V.G. Shevchenko '

! Department of Astronomy and Space Informatics, V.N. Karazin
Kharkiv National University, Kharkiv, Ukraine
? Institute of Astronomy, V.N. Karazin Kharkiv National University

olgafantomsky@gmail.com, shevchenko@astron.kharkov.ua

Absolute magnitude H, effective diameter D and visual geometrical
albedo p, are three important physical parameters of atmosphereless Solar
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system bodies, especially asteroids. These parameters are connected in
known way: Ig(p,) = k - 2lg(D) - 0.4H, where k is a coefficient depending
on the accuracy of determining the apparent magnitude M of the Sun and
the astronomical unit.

The combination of data on the reflected (H) and re-emitted (IR-
observation) radiation from object makes it possible to determine
simultaneously the p, and D of the object using the relation of the
geometrical albedo with the spherical albedo 4 through the phase integral g.

Researchers of small bodies of the Solar system primarily seek to obtain
as accurate as possible the values of H, D, and p,. However, they overlook a
few facts. Firstly, characteristics of the solar radiation vary affecting such
values as the solar constant and the apparent magnitude M) of the Sun.
Secondly, the methods and tools for determining the solar irradiance are
improved. In addition, parameters such as the astronomical unit and some
constants, for example, the Boltzmann constant, underwent changes over
several decades.

The use of the phase function HG;G, to determine the absolute
magnitude H is also an opportunity to determine more accurately the phase
integral g of the object if the parameters G; and G, are known.

The authors have carried out a revision of the formulas used to
determine the geometrical albedo p,. The purpose of the report is to present
the results of modeling the influence of new values of the astronomical
constants on the p, value.

Spectrophotometry research of comet 21P/Giacobini—Zinner

V.A. Ponomarenko', O.V. Ivanova'?, I.V. Lukyanyk', A.V. Sergeev’,
L.O. Izviekova'”

'"Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
? Astronomical Institute Slovak Academy of Sciences, Tatranska
Lomnica, Slovakia
*IC AMER Observatory of NASU, Ukraine

We obtained the optical spectra of comet 21P/Giacobini—Zinner in
August 2018 on the mountain observatory Peak Terskol (International
Center for Astronomical and Medico-Ecological Research, MPC code B18)
with the help of the reflecting telescope Zeiss-2000 (D =2.0 m; F, = 16 m).
The Multi Mode Cassegrain spectrometer was used to obtain spectra with
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moderate spectral resolving power (MAL = 1200) on the wavelength
coverage from 4160 to 6300 AA. The comet was on the heliocentric
distance r=1.05-1.09 AU, geocentric distance A =0.46-0.51 AU and had
the integral magnitude 7= 8". Identification of the spectral emission lines
and bands of molecules CN, C,, NH, and other has been carried out. Some
physical parameters of neutral gaseous and dust cometary atmospheres were
calculated with the help of Haser model. The distributions of general and
reflected energy in spectra were built. The spectrophotometric gradient on
the basis of the reflected energy is found.

On peculiarities of the polarization in comet 2P/Encke

V.K. Rosenbushl’z, N.N. Kiselev2‘3, O.V. Ivanova1’2’4,
V.V. Kleshchonok'!, V.L. Afanasiev’,
L.O. Kolokolova6, D.V. PetrovS, 0.S. Shubina’

'"Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
*Main Astronomical Observatory of NAS of Ukraine, Kyiv, Ukraine
*Crimean Astrophysical Observatory, Nauchnij, Crimea
*Astronomical Institute of the Slovak Academy of Sciences, Tatranskéa

Lomnica, Slovak Republic
>Special Astrophysical Observatory of the Russian Academy of
Sciences, Nizhnij Arkhyz, Russia
®University of Maryland, College Park, MD 20742, USA

We present the results of imaging polarimetry of comet 2P/Encke
performed on January 23, 2017 at the heliocentric (1.05 au) and geocentric
(1.34 au) distances and phase angle 46.8°. Observations were made through
the medium-band SED500 (A5019/246 A) and broad-band r-sdss
(A6200/1200 A) filters with the multimode focal reducer SCORPIO-2 at the
6-m BTA telescope of the Special Astrophysical Observatory (Russia). Dust
in comet 2P/Encke is mainly concentrated in the near-nucleus region of the
coma: the maximal dust/gas ratios are 1.5 and 2.9 in the SED500 and the r-
sdss filters but dropped sharply to ~0.2 and ~1 at the distance ~2500 km,
respectively. At distances about 12000 km from the nucleus, the dust/gas
ratio was ~0.3 (SED500) and ~1.3 (r-sdds). There are the significant
variations of polarization over the coma which correlate with dust color and
dust/gas ratio. The maximum degree of polarization, ~8% in the r-sdss
filter, is observed in the dust shell which is shifted by ~1000 km towards the
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Sun. Polarization sharply dropped to ~4% at the distance ~3000 km and
then gradually increased with wave-like fluctuations with the distance from
the nucleus, reaching ~8% at distance ~12000 km. After correction for a gas
contamination, using the dust/gas ratios from spectroscopy made at the
same night, polarization increased by ~4% in the near-nucleus region, and at
distance ~12000 km reached ~11-12 %. However, at the distance of about
3000 km from the nucleus, the polarization degree remained at the same
level of 4% that only slightly exceeds the polarization degree of molecular
emissions, which is 3.95% at the observed phase angle. The similar changes
in polarization were found for the SED500 filter. We also found the effect
of nucleus contamination on the polarization of dust coma in comet Encke,
the maximum value of which is ~0.4% in the r-sdss filter. We assume that
the observed limitation of the observable polarization degree is caused by
numerous unidentified molecular emissions, which cannot be taken into
account. Changes in polarization, color, and dust/gas ratio across the
2P/Encke coma indicate a change in the physical properties of dust
particles, including a change in the particle size distribution depending on a
time-of-flight timescale. Our computer simulation with using the Sh-matrix
approach for light scattering by Gaussian particles confirms these observed
trends.

ABTOMaTU30BaHMii Bieo-cnekTpanbumii kommieke HJI acrponomii
XapkiBcbkoro HanioHaJabLHOro ynisepcurerty imeni B.H. Kapasina nisa
cIocTepeskeHb METEOPHUX SIBUILL

0.B. Tony6aes', A.M. Mosrosa’

"HJII acTporoMmii XapKiBChKOro HAIIOHATLHOTO YHIBEPCHTETY iMeHi
B.H. Kapaszina, alexandr_sky1 @ukr.net
*ActpoHoMiuHa obcepBaTopis KHiBChbKOro HAIL[iOHATLHOTO
yHiBepcuteTy iMeHi Tapaca IlleBuenka, Ykpaina, alenamozgova(@ukr.net

Y 2018 pomi Oyino po3poOieHO i1 CKOHCTPYHOBAHO CIIOCTEPESIKHUMA
KOMIUIEKC (aBTOMATH30BaHWH BilEO-CHIEKTPATbHUN METEOpHHH MaTpyIb)
JUI OTPUIMAHHS KIHEMAaTHYHUX 1 QI3UYHUX XapaKTePUCTHK METEOPHHX Till
Ta BU3HAYEHHS X XiMigHOTO CKiamy. CTBOpeHHH amapaTHHIl KOMILIEKC
pO3IINPIOE HE TUTPKM MaTepiajbHy 1 HAYKOBY, ajle i HaBYAJIFHO-HAYKOBY
6asm H/II actponomii. BiH BHKOPHCTOBYBaTHMETHCS y HABYAIBHOMY
nporieci Ha kadenpi actpoHoMii Ta KocMiuHOi iHpopMmaTku XHY imeni
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B.H. Kapaszina mix gac nmpoBeJeHHS NPaKTHYHUX Ta TJaOOpaTOPHUX 3aHATE,
BUKOHAHHS OakalaBPCHKHUX 1 MariCTepChKUX POOIT Ta po3poOIli HOBITHIX
METOJHK TUCTAHIIIITHOTO IOCTIKEHHS acTPOHOMIYHHX 00’ €KkTiB COHSIYHOT
CHCTEMH.

Merteopuuii narpynb obnanaanuii neoma CCTV xamepamu, ogHa 3 SKUX
ocHamieHa audpakiiiiHoo rpatkoro 500 JiHIA/MM A7 CHEKTPaTbHHUX
crocTepexeHb. Sk mpuiimMadi BHIIPOMiHEHHS BuKopucToByloThcss CCTV
kamepu ¢ipmu Watec (Snonis): WAT-902H2 ULTIMATE 3 uacoBoro
po3nuibHOIO 3maTHicTIO 20 Mc, Ta 4YacTOTOK 3MiHM KaapiB 40 mc! 3
Tounictio He ripme 0.1 mc”. 3a MACHOPTHHMM JaHUMHK y TaKHX KaMepax
3actocoByeTbest CMOS-marpuis sika Mae posmip 1/2", ¢izuunuii po3mip
OITHOTO TIKCeIs CTAaHOBUTH 8.6 X 8.3 MKM, uyTnuBicTh Bimeokamepu 0.0001
JIx (mpm BimHOCHOMY oTBOpi F/1.4). Po3nminpHa 3maTHICTH BigeokamMepu
Oimpmre 570 TeneBi3iftHUX JNiHIN, BITHOIIEHHS cUTHAN/IIym Oimbiie 46 nb.
IIpn cmocTepexeHHAX aBTOMAaTWYHE pETYIIOBaHHA MOCWICHHA Oyio
BIZKJIIOUCHO. /[l TIepeTBOpEHHS aHaJOTOBOTO CHTHATy 3 KaMepH B
TU(PPOBHUHA 3aCTOCOBYETHCS TEIEBi3iHHMIA TIOHEP 3 BocbMupo3psiaaum ALIT.
VY sKoCTi mpOTpaMHOrO 3a0e3MEUCHHS JUIs 3aXOIUICHHS BilIe0300paKeHHs
BHUKOPHCTOBYEThCSI aBTOMAaTHUHUiI peecTparop Mereopie UFOCapture.
YacoBa mpuB's3Ka METEOPHHX MNATPYNiB 3IIHCHIOEThCS 3a paxyHok GPS-
npuiiMauiB. Yci acTpokamepH oOcHaieHi Bapi)OKaJbHUMH 00'€KTUBaMH
Tamron 12VM1040 ASIR (F=10 wmwm, BigHocuuii otBip F/1.4), skwuii
3abe3neuye moie 3opy 34.4° x 25.8°. Po3Mip OIWHWYHOTO IiKCeNd Yy
KyTOBili Mipi craHOBUTH 2.65°. OnTHYHI TpWIagyd BCTAaHOBJICHI Ha
ekBaropianbHOMY MOHTYBaHHI Sky-Watcher EQ6-R Equatorial GoTo mount
1 TIpaIiol0OTh y aBTOMAaTHYHOMY pekuMi. [yt KOXKHOI KaMepH CTBOpEHa
IUHaAMiYHa 0a3a JaHWX, M0 OC3YIHMHHO MOIIOBHIOETHCS IIiJ Yac TePBUHHOT
00pOoOKM HOBHX crocTepekeHb. [yt 00poOKH CIIOCTEPEKHOTO MaTepiary
CTBOPEHMH MaKeT MPOrpaMHOTo 3a0e3MeueHHSI.

Jlns Bu3HaueHHsT oOepHeHOoi JiHIMHOI amcmepcii y CHekTpi Kamepw,
ocHameHoi JAuQPaKIiifHOI TPaTKOI, BHKOPHUCTOBYBaiach HeoHoBa (Ne)
mamma. Y pe3ynbTaTi OTPUMaHO 300paXeHHS MepIIMX ABOX ITOPSAIKiB
cnextpy Ne. O6pobka oTpumMaHOro 300pakeHHs CekTpy Ne moxaszaina, o
obepHeHa IiHIHHA AWCHEPCis y MEepIIOMY IMOPAAKY CIEKTpa CTaHOBUTH
1.60 am/mikcens Ta 0.76 HM/miKCenb — y JPyroMy HOPSIKY CIEKTpa.
CnexTpajgbHa YYDINBICTh BiJIGOCHEKTPAIBHOTO KOMIUICKCY JISKUTH Yy
Jiara3oHi OOBKHMH XBWIb Bijg 350 mo 800 M, a MakcHMajbHE 3HAYEHHS
CHEKTPaJbHOI 4yTIAMBOCTI ONTUYHOI CHCTEMH Ipunajgae Ha ~700 HM.

IIpoBeneHo  TecTyBaHHS  CTBOPEHOTO  TPHCTPOIO Yy  pexXnmi
ACTPOHOMIYHHX CIIOCTEpPEXeHb npotsiroM 7 Houeil (3 06 Bepecus mo 07
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xoBTHS 2018 poky). ¥ pesymnpTaTi Takux criocTepekeHb 3adikcoBano 119
MeTeopiB Ta 44 METEOPHHX SBUII HA KaMepy OCHAIICHOI AUDPAKIIITHOIO
rparkoro 500 miHiit/MM. Bu3HadeHo, 1m0 rpaHWYHA 30psSHA BENWYMHA IS
CIIOCTEPEKHOTO KOMIUIEKCY (st Kamepu Oe3 IudpakiiiiHoi TpaTku)
cranoButh +5.4". JljiA CHeKTpaJbHOI KaMepU IPAaHUYHA 30psHA BEJIHYMHA
cranoButs +4.0™.

BusHaveHHst TeMnepaTypH 30y/:KeHHs1 aToMiB 3aJ1i3a Fel B
MeTeopHiil koMmi

A. M. M03r0Ba1, I BOpOBi‘IKaZ, B. B. KJ‘IGH_[OHOKl, O.B. 1”0J1y6a€133

' Actponomiuna oGcepBatopis KHiBChKOro HallioHaTbHOTO
yHiBepcutety iMeHi Tapaca IlleBuenka, KuiB, Ykpaina
2 ACTpoHOMI4HA 06CepBaTOPisi ACTPOHOMIYHOTO iHCTHTYTY AKaaeMii
Hayk Yecwkoi PecniyOniku, OHpxeiioB, Yexist
*HJII actporowmii XHY imeni B.H. Kapasina, Xapkis, Ykpaina

B HaOmkeHHI TepMOJMHAMIYHOT piBHOBard Ta OOJILIIMAaHIBCHKOTO
PO3MOJITy HACEJEHOCTI pIBHIB, BHU3HA4€HO e(EKTHBHY TeMIeparypy
30ymkenHs: atomiB Fel Ta KinbKicTh 10HI3YIOUMX aTOMIB B METEOPHIH KoMi
3a JIOCITIDKCHHSIMH CIEKTpa MeTeopa, crocrepexenoro 2 cepmHs 2011
poky. OTpuMaHO KpHBY OIUCKY CIIeKTpajibHOI JiHii 3amiza Fel (2) (A4427
A).

JJis ToKpamieHHs TOYHOCTI Ta JOCTOBIPHOCTI PE3yJbTaTiB B3ATO 57
OKpeMux crekTpampHUX JiHIH Fel. BusBneno HemiHiliHY 3MiHY
TEMIepaTypu METEOPHOTrO Tiia, crmoctepexenoro 2 cepmas 2011 poky, 3
BUCOTOIO Ta 3 uacoM. CrocrepiraertbCsi MiJABHUIIEHHS TeMIlEpaTypu
30ymxeHHs atoMiB Fel mepex i oxpasy micns cmanaxiB Ta i 3HMKESHHS
6e3mocepenHpO MiA Yac cmanaxiB. Jlo Toro x TtemmepaTypa 30yHKEHHS
3MIHIOETBCS BITHOCHO IMOBUIBHIIIIE, HI’)K IHTECHCUBHICTD.

Qi3uuHUI MeXaHi3M, 10 MPHUBOAWTH A0 PI3KUX CHajaxiB SICKPABOCTI
METeopiB, JOTenep [OraHO BHMBYEHMH 1 BHMara€ HAKONMYCHHS
CIOCTEPEXHUX AaHMX. [y BU3HAUYEHHS TeMIlepaTypH 30yIUKEHHS B JaHii
PpOoOOTI METOJIOM KPHBHX POCTY BBA)KAJIOCS, 110 BUNIPOMIHIOBAHHS B JIHIAX
3aji3a BiJOyBA€TbCS B ONTHYHO TOHKOMY CEPEAOBHII. A Ui IHOTO
BUIAJKy NPW CTaIiH IHTEHCHBHOCTI BUIPOMIHIOBAHHS iCHYE 3aJIeKHICTh:
YUM MEHIIA TYCTHHA Ta3y TUM BHIIA HOTo TeMIlepaTypa, i HaBmaku. Takum
YMHOM MOXXHa CTBEpIUKYBATH, IO I 4ac 000X chajaxiB BinOyBasocs
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CYITEBE pYyHHYBaHHS METCOPHOIO Tia 3 MOJAIBIIMMH BHKHAAMH
METEOPHOI PEYOBHHHU 1 PO3CIIHHAM ii B MPOCTOpPiI HABKOJIO MeETEOpoina.
BHacmigok akTHBHOTO pyWHYBaHHS BiAKPWBANKCS MEHII HArPITi JUITHKA
METEOPHOTO TiNla i BiTHOCHO XOJOJHI Mapy HE BCTHUTAIX ITIPOTpiBaTHCS 3a
PaxyHOK B3aEMOJIi 3 MoOJeKylIaMu atMocdepu i Temreparypa 30yIKSHHS
aTOMIB B METCOPHIM KOMI ITiJ] Yac CrajiaXiB BUSBUIACS HIDKYOIO.

Mu BBaXkaeMO, 10 301JBIICHHS PO3IUTBHOI 3IaTHOCTI MPH MOAAJBIINX
JOCII/DKCHHSX CIHEKTPiB METEeOpiB, a TaKoXX BpaxyBaHHA TOrO, IO Y
METEOpHIi KOMi BIiJICYTHS JIOKaJlbHa TepMOAMHAMIiYHA piBHOBara i He
BUKOHYEThCS OOJILIIMAHIBCHKHI PO3MOILT HACCICHOCTI PIBHIB J03BOJIUTH
O1JIbLI TOYHO BU3HAYATH TeMIlEpaTypy 30y DKEHHS aTOMIB Pi3HUX XIMIYHHX
€JIEMEHTIB B KOMi MeTeopa.

JAuHaMiyHi BJIAaCTUBOCTI iepapXiYHUX NUJIOBHMX arperartis nooJm3y
koMetu 67P/YypromoBa-I'epacumeHko

B. Peurernuk’', FO. Cxopos®

'KuiBchknit HartionanbHuil yHiBepentet iveni Tapaca Illesuenka, Kuis,
VYkpaina
*TucTUTyT M03a3eMHoi (izukn, Bpaysusaiir, Hiveuunsa

3a pesynbpTaTaMu JOCHipKeHb Micii Po3era, 3HauHa 4acTHHA KOMETHHX
MUJINHOK € HaJ3BUYAHO MOPHCTHMH YacTWHKaMH. Y Hamii poOoTi Mu
MIPEACTABISIEMO MOJIETIb 1€PAPXIYHUX MOPHCTHX YACTHHOK KOMETHOTO THITY.
YactuHKHE MOOYIOBaHI 3 HEBEMUKUX CHEpUIHHX MOHOMEpiB po3mipom 0,1
MKM. [IpsiMi cnocrepexeHHs Ta pe3ysbTaTH OOpPOOKH IMOJIIPUMETPUYHUX
CIOCTEPE)KEHb BKa3ylOTh Ha caMe Taki pO3MipH MOHOMEpIB, 3 SKHX
CKIIQJaroThcsl THIMHKE B 67P. OCHOBHI mepeBars Hamioro Migxoay
MOJIATAI0Th Y TOMY, IO MH MOXXEMO MOJENIOBATH YK€ BEJIHKI IMHJIOBI
armomepatd, po3mipoM g0 wmimiMerpiB. Hamm Oymm  gocmimkeHi
TeOMETPHUYHI Ta ONTHYHI BIACTHBOCTI 3aIIPOMIOHOBAHMX MMJIOBUX arperaris.

B po6oti Oyno mpoBeneHO MOIETIOBAHHS PYXY i€papXidyHUX IHIIOBHX
arperatiB B oOkoimi sapa kKometn 67P/UypromoBa-I'epacumenko. Ilpu
YHUCENILHOMY PO3B’SI3Ky PIBHSHHS PyXy OyJIO BpPaXxOBaHO THCK COHSYHOTO
BHIIPOMIHIOBAHHS, TPABITALlIF0 sIpa KOMETH Ta 3MIiHHUA 3 BIICTaHHIO
razoBuil motik. LIBUIKICTE pyXy razy po3miIsgaeTbcs B paMKax BiIBHO-
MOJIEKYJISIPHOTO Ta HENEPEPBHOIO PeKMMiB. PO3paxyHOK THCKY COHSYHOTO
BUIIPOMIHIOBAaHHsS TIPOBOJMBCS Ha OCHOBI Teopii Mi, ane enekTpuyHa

63



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

JieNeKTPUYHAa TPOHHUKHICTh TOPUCTHX arperariB 3HaiieHa B HaOIIKeHI
Teopii e(QEeKTHBHOTO CEpelOBHINA, IO JO3BOJHIO OUNBII KOPEKTHO
BpaxyBaTH IIOPHUCTICTh MaTepialy HIIMHOK. Pe3ynpTaTH MOJSNIOBaHHS
PyXy NHJIOBUX i€papXiyHMX YacCTHHOK, B PaMKax OJHOMIPHOI IHHAMIKH,
SIKICHO BIiATIOBiNalOTH BUMIPIOBAHHSAM IIBHIKOCTI Iy 3a JOIIOMOTOIO
npuiany GIADA 3 6opry Pozern.
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PI3UKA COHIA TA COHAYHA
AKTHUBHICTDb

SOLAR PHYSICS AND SOLAR
ACTIVITY
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Short-term prognosis of strong earthquakes and volcanic eruptions
according to daily indexis of solar activity.

A. M. Eigenson, 1.B. Bazylevych, M.S. Shevchenko.
Ivan Franko Lviv National University, Ukraine.

Recently one of the authors has shown that when solar activity curve
begins to go down, then in the vicinity of it's minimum earthquakes and
volcanic eruptions occur. Analysis of data during the period 2010-2018
shows that the probability of false prognosis is no more 2 %. This feature
could be used for forecasting these terrestrial events several days in
advance. The "opposite" Forbush effect is proposed as possible reason for
explanation of this phenomena. In our days, we see that the dangerous area
lies between April 22 and May 2, 2019.

Short-term variations of the monthly total area of groups of spots in
12-24 cycles of solar activity

V.M. Efimenko

Astronomical Observatory of the Taras Shevchenko National University
of Kyiv, Kyiv, Ukraine. efim@observ.univ.kiev.ua

Periodicity in the indexes of solar activity was studied by many authors.
The main ones, such as the eleven-year cycle of solar activity, Hale's double
cycle (about 44 years old) are considered to be sufficiently studied. At the
same time there is evidence of the existence of other cycles of solar activity,
which require additional study.

The search for short-term fluctuations in the index of the monthly total
area of groups of sunspots has been carried out. The data of the Greenwich
catalog and its extension NOAA-USEF
(http://solar.science.msfc.nasa.gov/greenwich/) were used.

To this end, the Fourier Fast Conversion Program was used to analyze
the deviations of the current values of the total area of groups of spots from
the smoothed monthly values for each cycle of solar activity. The main
purpose of the work was to find the existence of periods in these deviations.
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It is found that there are two modes of short-term fluctuations of 8-10
months and 14-16 months. Features of short-term oscillation of areas of
groups of spots in separate solar cycles are considered.

Imbalanced magnetohydrodynamic turbulence modified by velocity
shear in the solar wind

G. Gogoberidzel, Yu.M. Voitenko®, N. Kevlishvili', A. Mgeladzel,
T. Rostomashvili'

'Tlia State University, Thilisi, Georgia
?Belgian Institute for Space Aeronomy, Brussels, Belgium

We present the study incompressible imbalanced magnetohydrodynamic
turbulence in the presence of background velocity shear. Using scaling
arguments, we show that the turbulent cascade is significantly accelerated
when the background velocity shear is stronger than the velocity shears in
the subdominant Alfvén waves at the injection scale. The spectral transport
is then controlled by the background shear rather than the turbulent shears
and the Tchen spectrum with spectral index -1 is formed. This spectrum
extends from the injection scale to the scale of the spectral break where the
subdominant wave shear becomes equal to the background shear. The
estimated spectral breaks and power spectra are in good agreement with
those observed in the fast solar wind. The proposed mechanism can
contribute to enhanced turbulent cascades and modified -1 spectra observed
in the fast solar wind with strong velocity shears. This mechanism can also
operate in many other astrophysical environments where turbulence
develops on top of non-uniform plasma flows.

This research was supported by Rustaveli National Science Foundation
grant FR-18-19964.

Temperature spectra in the solar wind turbulence

G. Gogoberidzel, Yu.M. Voitenko?, N. Kevlishvili', A. Mgeladzel,
T. Rostomashvili'

'Ilia State University, Tbilisi, Georgia
“Belgian Institute for Space Aeronomy, Brussels, Belgium
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We present the study of Alfvénic turbulent fluctuations and their
spectral properties from magnetohydrodynamic to kinetic scales and
compare obtained results with recent measurements of the Spektr-R
spacecraft. An apparent contradiction is found between the temperature
spectra derived from the Spektr-R data and the temperature spectra
predicted theoretically. To resolve this contradiction, we show that the
temperature fluctuations can be correctly estimated from the Spektr-R data
only if the mean temperature is isotropic. Since the mean temperature in the
solar wind is usually anisotropic, the derived fluctuations appear to be
pseudo-temperature rather than temperature. These pseudo-temperature
fluctuations are driven by the high-amplitude magnetic fluctuations in
Alfvén waves rather than the fluctuations of temperature or thermal
velocity. This finding explains why their amplitudes are usually
significantly larger than the amplitudes of authentic temperature
fluctuations.

This research was supported by Rustaveli National Science Foundation
grant FR-18-19964.

Intrinsic photospheric magnetic field diagnostics using the Stokes V
widths method

M. Gordovskyy', S. Shelyag?, V.G. Lozitsky’, P.K. Browning'

'University of Manchester, Manchester, UK
*Deakin University, Melbourne, Australia
3 Astronomical Observatory of Kyiv National University, Kyiv, Ukraine

Magnetic field in the solar photosphere is very non-uniform: optical and
near-infrared observations with very high spatial resolution show that it has
elements as small as few kilometres, which cannot be directly resolved by
most solar telescopes. The magnetic field observed with limited spatial
resolution, in fact, represents the magnetic flux per pixel, which depends on
the actual (intrinsic) magnetic field and the horizontal filling factor.

Usually, the intrinsic photospheric magnetic field is evaluated using the
magnetic line ratio (MLR) method, which is reliable for moderate magnetic
field values, but saturates above 1-2 kG. Recently, we suggested an
alternative method, based on measuring the widths of Stokes V peaks in the
Fe T 6301.5A line. In this study, we expand the Stokes V width (SVW)
method to other classical magnetographic lines: green Fe I 5250A line and
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nearlR 15654A line. We use 3D magnetohydrodynamic models of magneto-
convection in the photosphere developed using the MURAM code and the
NICOLE radiative transfer code to calculate profiles of the spectral lines for
different spatial resolution, from few km (model resolution) to 150 km
(typical resolution of the Hinode/SOT and SDO/HMI instruments). The
obtained line profiles are then used to compare the MLR and SVW
methods.

We show that the SVW method is as good as the MLR for moderate
fields and, unlike MLR, does not saturate for stronger fields (1-2 kG).
Taking into account that SVW, unlike MLR, requires observations only in
one spectral line, it makes it a very promising method for fast photospheric
field measurements using the existing spectrapolarimetric data as well as
observation from the forthcoming optical solar instruments, such as DKIST.

This study was partially funded by the Taras Shevchenko National
University of Kyiv, project No. 166®023-03.

The Yaglom Law in the Expanding Solar Wind

N. Kevlishvili', G. Gogoberidzel, Yu.M. Voitenko?, A. Mgeladzel,
T. Rostomashvili'

'Tlia State University, Thilisi, Georgia
“Belgian Institute for Space Aeronomy, Brussels, Belgium

We present the study of the Yaglom law, which relates the mixed third-
order structure function to the average dissipation rate of turbulence, in a
uniformly expanding solar wind by using the two-scale expansion model of
magnetohydrodynamic (MHD) turbulence. We show that due to the
expansion of the solar wind, two new terms appear in the Yaglom law. The
first term is related to the decay of the turbulent energy by nonlinear
interactions, whereas the second term is related to the non-zero cross-
correlation of the Elsdsser fields. Using magnetic field and plasma data
from WIND and Helios 2 spacecrafts, we show that at lower frequencies in
the inertial range of MHD turbulence the new terms become comparable to
Yaglom's third-order mixed moment, and therefore they cannot be neglected
in the evaluation of the energy cascade rate in the solar wind.

This research was supported by Rustaveli National Science Foundation
grant FR-18-19964.
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Magnetic fields in area of a seismic source associated
with large proton solar flare

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
lozitsky@observ.univ.kiev.ua

We present the new results on magnetic fields in an exceptionally
powerful solar flare of 2003 October 28 of X17.2 / 4B class, which was
observed with Echelle spectrograph of Astronomical Observatory of Taras
Shevchenko National University of Kyiv. For time 11:14 UT, a unique
observational material was obtained when the entrance slit of spectrograph
was projected onto the location of a seismic source associated with the flare.
Based on a detailed study of the I + V profiles of nine Fe I lines with
various Lande factors, excitation potentials and formation heights in
atmosphere, we conclude that magnetic field in this place was multi-
component, with close contact of opposite magnetic polarities and with a
very wide range of field strengths. All these components were inside a
1.5%1.5%0.5 Mm® volume, corresponding to the spatial resolution of the
telescope as well as to the geometric thickness of the photosphere.
Apparently, such a close proximity of strong and especially strong magnetic
fields of opposite magnetic polarities created the necessary conditions for
intensive reconnection of lines of force with a powerful energy release in
the area of the seismic flare source. A semi-empirical flare model built
using the algorithm PANDORA code shows that the strongest magnetic
fields were localized in a fairly narrow altitude range (40-50 km) of the
upper photosphere.

This study was funded by the Taras Shevchenko National University of
Kyiv, projects Nos. 195@023-01 and 19b®023-01, and by the Crimea
Astrophysical Observatory, the project "Physical relationships of solar
formations", grant PODU Ne 16-42-910467 p-as.
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General magnetic fields and activity cycles on non-degenerated stars
S.I. Plachinda'? , V.V Butkovskaya'?.

'Main Astronomical Observatory of NAS of Ukraine, Kyiv, Ukraine
*Crimean Astrophysical Observatory, Nauchny

The Sun and other stars with outer convective envelopes have magnetic
fields. We collect integrated light from the visible stellar hemisphere,
therefore we cannot distinguish with desired spatial resolution individual
small-scale magnetic features, such as starspots and plages. Indirect
evidences of the local magnetic activity have been detected during decades
using photometric variability of different time-scales (flares, stellar axial
rotation, activity cycles), chromospheric emission in some spectral lines,
coronal emission in X-ray. Today, a number of precise magnetic field
measurements is increasing, and we obtain already magnetic time-series
which overlapped activity cycles of some stars. Magnetic field varying in
phase with 7.3 years chromospheric activity cycle has been detected on 61
Cyg A (K5 V) by Boro Saikia et al. (2016). The first detections of small-
scale magnetic fields, which probably belong to starspots, were also
published for 61 Cyg A (K5 V) by Baklanova et al. (2011). Butkovskaya et
al. (2017) have found the annual range of the magnetic field of B Aql (G9
IV) varies in antiphase with its brightness during the 969 day period as in
the case when activity of the star is spot-dominated. We present the short
review of direct magnetic field measurements during the activity cycles of
selected stars.

SiI1082.7 nm line as a probe of solar photospheric velocity fields
N.G. Shchukina'** | R. I. Kostyk'

'Main Astronomical Observatory of NAS of Ukraine, Kyiv, Ukraine
*Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
*Ivan Franko National University of Lviv, Lviv, Ukraine

The aim of the talk is to analyze the validity of the lambda-meter
technique for the diagnostics of solar photospheric velocities using the Si I

1082.7 nm line. We evaluate this technique by means of NLTE radiative
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transfer calculations of the line in a three-dimensional model of solar
magneto-convection. We consider the cases of spatially unsmeared profiles
and the profiles smeared to the resolution of ground-based observations. We
conclude that the lambda-meter technique applied to this line gives us a
good opportunity to “trace” the non-thermal motions along the whole
photosphere up to the temperature minimum and lower chromosphere.

On the origin of subterahertz radiation from the April 2 2017 solar
flare

Yu.T. Tsapl’z, A.S. Morgachev2’3, V.V. Smirnova2’4’5, G.G. Motorina>®

'Crimean Astrophysical Observatory, Russian Academy of Sciences,
Nauchnyi, Crimea
?Pulkovo Astronomical Observatory, St. Petersburg
*Radiophysical Research Institute, Lobachevsky State University of
Nizhny Novgorod *University of Turku, Turku
>Sobolev Astronomical Institute, Saint Petersburg State University, St.
Petersburg
®Astronomical Institute ASCR, Ondiejov

Millimeter (93 and 140 GHz) radiation from the M6.4 solar flare
detected on April 2, 2017 in the NOAA 12644 active region by the RT-7.5
telescope of the Bauman Moscow State Technical University is analyzed
using the observational data provided by the Radio Solar Telescope
Network (4.9, 8.8, and 15.4 GHz); the SDO/AIA (UV), GOES and
RHESSI (X-ray) satellites. It was found that the spectral flux density of
millimeter radiation increases with frequency. The similarity between the
profiles of millimeter and soft-X-ray radiation suggests the thermal nature
of the burst. Based on the SDO/AIA data and numerical calculations of the
differential emission measure it has been shown that the contribution of
coronal plasma to the millimeter flare radiation is negligible. The simulation
of thermal radiation of chromospheric flare plasma in terms of the
atmosphere model proposed by Machado et.al. (1980) has shown that
calculated millimeter fluxes are by several factors lower than the observed
ones. The contribution function of millimeter emission source is
determined. It has been shown that the observed emission is formed in the
thin chromospheric layer with the thickness of about 10 km and temperature
of about 0.1 MK. The homogeneous model of thin layer which is
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responsible for the observed spectral peculiarities has been proposed.
Estimates suggest that the millimeter radio source is heated by thermal
fluxes from upper layers of solar chromospheres.

The work was partially supported by the Russian Foundation for Basic
Research (project No.18-02-00856) and RAS Program of Basic Research 12
“Problems of Origin and Evolution of the Universe”.

Solar wind velocity and the fractional area of coronal holes
Yu.T. Tsap'?, Z.S. Akhtemov'

'Crimean Astrophysical Observatory, Nauchny, Crimea
?Pulkovo Observatory, Saint-Petersburg

The relationship between the fractional area of coronal holes and the
maximum velocity of the fast solar wind at 1 AU based on AIA/SDO and
ACE/SWEPAM observations is considered for the period from June 2015 to
March 2017. Assuming the ballistic model of the solar wind propagation it
has been shown that the coronal holes within the £10° in longitude and +40°
in latitude give greatest contribution to the fast ecliptic solar wind. The
maximum correlation coefficient between the fractional area of coronal
holes and the maximum velocity was found to be equal to 0.76 £ 0.15.
Probable reasons of the discrepancy between predicted and observed values
of the solar wind velocity are discussed.

The work was partially supported by the Russian Foundation for Basic
Research (project No.18-02-00856) and RAS Program of Basic Research 12
“Problems of Origin and Evolution of the Universe”.

OcobsmBocTi 3MiH npodinis ¢gpayHrodepoBux JdiHilk B3A0BK
paniyca qucka CoHust
I.LE.BacunbseBa, C. M. Ocinos

T'onoBrHa Actponomiuna O6cepatopis HAH Ykpainu, Kuis, Ykpaina.
vasil@mao.kiev.ua

BigmiHHOCTI B NMOBeAiHII pi3HUX JIHIMH NpH NepexoJi BiA LEHTpa a0
kpato COHLl BUHMKAIOTH 4epe3 iX pi3Hy 4yTIuBICTH 10 (i3MYHHMX yMOB
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¢opmyBaHHS, TOOTO MICTATh IHHY IHGOpPMALII0O TPO CTPYKTYPY
atmocdepu Conns. JlocmimKkeHHS 3MiH COHAYHOTO CIIEKTpa BiJl IEHTPY IO
MOy IPOBOAMIIMCS MPOTATOM Maike cTa m'sTaecsaTu pokiB. OnHaK, i 3apa3
BHCOKOSIKICHUX CIIOCTepPEeKeHb MpoQiNiB JiHIA B3IOBX paziyca IWUCKa
Connus Bce mie katactpodiuHo mano. Bci icHyroui miTeparypHi pkepena
oOMekeHi ab0 HEBEIHKOK CICKTPaJIbHOI 00JacTio, abo IeKiTbKoMa
JMCKPETHUMHU TOJI0)KEHHAMH Ha JucKy CoHLIs.

Ha teneckom AIlY-5 TAO HAH VYxkpaiau 15 Bepecus 2015 p. i 3
yepBHs 2016 p. mpoBexeHi cepii BHMIpIOBaHb IOTEMHIHHS 10 Kparo
COHSIYHOTO JMCKa B OOpaHMX CHEKTpalIbHUX IUITHKaX AA 532.0 — 532.8 i
539.1 — 5399 ©M. Mwu npoaHamizyBanuM Halll CIOCTEPEKECHHS 1
CIIOCTEpE)KCHHS IHIIMX aBTOPiB, BHSABWIM OCOOJNMBHCTI B 3MiHax
[EHTPAIFHUX IHTCHCHBHOCTEH JiHIA TPH MepexXolli BiJ LEHTpa A0 Kparo
CoHIA 1 cCriBCTaBWIIA 1X 13 yMOBaMH (OpPMYBaHHSA JIiHIN. Y MIACYMKY HAMHU
moOyIOBaHI EMIIIPUYHI 3aEeKHOCTi, $Ki HTO3BOJIIOTH IPOTHO3YBATH
MOBEIiHKY OUIBIIOCTI JiHIM B3MOBXK paniyca nucka COHISI BUXOIIYH 3 iX
aTOMHHX ITapaMeTpiB.

3aJieskHICTh reOMarHiTHOI AKTHBHOCTI BiJl epenoI0CcoBKH
MaruiTaoro moJjsa Conus
B 22-24-y nukJjax

M.M. Koganbuyk', O.A. Bapan', M.I. Croxinka', M.B. Tiprsix’,
LI Jlaymaux”

' Actponomiuna o6cepBaTopist JIbBIBCHKOTO HALIOHATBHOTO
yHiBepcuteTy iMeHi [Bana @panka, JIpBiB, YKpaina
*JIbBiBChKa (imist [HIIPONETPOBCHKOr0 HAL[IOHATLHOTO YHIBEPCHTETY
3aJIi3HUYHOTO TpaHCTOpPTY, JIbBiB, Ykpaina

VY poboTi mpencTaBieHi pe3yabTaTH MOPIBHJILHOTO aHAi3y YacOBUX
psaniB  BemmkoMacmtabHoro MarHiTHoro mnons Conms (BMIIC) Ta
FeOMarHiTHOro IUIAHETAPHOIO iHjeKkcy A, 1O BigoOpaxac piBeHb
3aJIe)KHOCTI T€OMarHiTHOI aKTHBHOCTI BiJl JUHAMIKM COHSYHOI aKTMBHOCTI
(CA). B neHTpi yBard OaHOTO JOCHIIKEHHS OYJ0 BCTAHOBIICHHS DPIiBHS
BIAryKy B 3eMHill atMocdepi (1o iHaeKkcy A,) Ha 3MiHM MarHiTHOTO MOJIs
CoHI y Iepio iy NEePeTIoIOCOBKH.

VY nBox miBkynsax COHIIS MPOAaHANI30BAaHO UKIIYHI 3MiHH MIOZOO0BUX
xapakrepuctuk BMIIC: nomspraoro i ¢orocepHOro MarHiTHHX IOJIB,
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CyMapHHX IUIONI TPYII IUISIM, @ TAKOX YaCOBHUH P T€OMAarHiTHOTO IHACKCY
A,. JlocHiyKeHHIMH OXOIUIEHI Hapa HapHoro 22-ro i HemapHoro 23-ro
mukniB (1986-2009 pp.) Ta Obkyumit 24-if muxn CA (2009-2018 pp.).
Buxopuctano  TOBHI  OXHOpiAHI  psAOM  JaHUX  CTEH(OPACHKHX
MarHiTorpagivanx moxo6osux BumipiB BMIIC, cuHOnTHYHHX H,-KapT
noJspHocTeil (OoHOBHX (OTOCHEpHUX MArHITHUX TIIOJIB, YCEPEAHEHHX
m07000BUX IUION] TPym IUisiM (TPiHBIYCHKA COHsSYHA 0Oa3a JaHUX) Ta
ycepesHEeHUX IOA000BHX 3HaueHb A, (0aza reodisMdyHHX JaHHX,
OCHOBaHMX Ha BUMipaxX Ha3eMHHX MarHiTOMETPUYHHX CTaHILIH).

Y pe3ynbrari CTaTUCTHYHOI OOpPOOKHM CIIOCTEPEKYBaHUX JAHHUX
BCTaHOBJICHO:

e BifcimiakoByeTbCs CHHXPOHI3AMIA UIAMOTBOPYOi AistbHOCTI COHIA Y
miBHIuHIA (N) i miBgeHHi# (S) miBKysx Ha (oHI acuMmeTpii octaHHIX. Lle
BKa3ye Ha BHCOKY CHHXPOHHICTB (KOC(Ii€eHT CHHXpPOHHOCTI ckianae 0.68)
MAarHITHOi B3a€MOZil MiDX aKTHBHHUMH OOJACTSIMH Ha pIi3HHX ITiBKYJIIX,
0coOmMBO y (hazax MaKCHMyMIiB LHUKIIB. B iHII emoxXu CHHXpOHI3aIlis
akTUBHOCTI ¥ N- 1 S-IIIBKYIISX TaKOX JOCHUTH BUCOKa — 0.57.

¢23-i mmkn CA € cmabmmMm Big 22-r0 32 OCHOBHHMH
XapaKTepPUCTUKAMHU — YHCJIOM, IUIOIICI0, CEePEeJHbOPIYHUMHU LIMPOTAMHU
BUHHUKHEHHS IUIIM. Y 22-y IMKII MaKCUMyM HAcTa€ Ha TPETbOMY pOILi —
apyra nojgoBuHa 1989 p., a 'y 23-y nmkini mi3Hime — nepiia nososuHa 2000
p- Makcumym 24-ro UMKy HACTYNMB L€ Mi3HIIIE — HA I’ITOMY POIi — Y
2014 p. bimpmre TOro, MAKCHMyMH aKTHBHOCTI Y Pi3HHX MIBKYJSX 3CYHYTI
OimbII 5K Ha 1.5 poky.

e ¥V Bcix Tppox mukiaax CA y MmiBIEHHIH MIiBKYJi BHPI3HAIOTHCS JBa
YiTKHX MakcuMymH. JloOpe BupakeHa IWHAMiKa TEPEXOiB BiJl €IOXH
POCTY 10 €MOXH MaKCUMyMY KOXHOTO IHMKILY, 1 BiJ] €TOXH MakCUMyMy IO
eTI0XH HOoro cramy.

e Ha BigMiHy BiJ 3MiHM 3HaKiB NOJSAPHOCTEH BEAYYHX IUISIM, IO
BiIOyBa€ThCA HAa MOYATKY KOKHOTO IHKIY, MEPENOJIOCOBKAa MarHiTHOTO
MoJIA Ha TIONIOCaX MPOXOAUTh B mepiogu makcumymy CA, mpudomy He
3aBXaAM oxHo4YacHO. Hampukinazx, B Obkydomy 24-y IHKII HEPETONOCOBKA
Ha S-moJtoci BigOymack misHime — 'y 2015 p., Hixk Ha N-mostoci — y 2014 p.
Te x came BimOyBanocs i y 22-y mukmi: Ha N-nomtoci — y 1990 p., Ha S-
moitoci — y 1991 p. V 23-y 1yt mepenorocoBKa Ha IMOJIF0CaX IMPOXO I
Maibxe onHO4acHO — y 2000 p. BBaxkaeTbcs, 10 Taka €BOJIOLIS MAarHITHOTO
monss Ha COHI 3HAXOAWUTH CBiM BIATYK Yy TOSBI KOPOHAIBHUX ip,
IHTEHCHBHOCTI COHSIYHOTO BITpY, B T€OMarHiTHii akTHBHOCTI.

e ['eomarniTHa akTUBHICTh TOBTOpro€e 11-miTHii mmkn CA. Otrxe, Ha
MOYaTKy KOXHOTO LMKy TEOMarHiTHa akTHBHICTb € MiHIMaJbHOIO.
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MaxkcumyMmy BOHa focsirae Ha craai mukiry CA, ToOTo mokasye 3armi3HeHHS
npubmm3Ho Ha 1-1.5 poky Bix mMepiofiB IMEepEroIOCOBKH MAarHiTHOTO OIS
CoHs.

SIkuii mexani3M Bignosigae 3a cBiTiHHS cOoHAUHMX akeniB?
Poman Koctuk
I'onoBHa actpoHoMiuHa obcepBaropist HAH Ykpainu, 27, 3a60n0THOTO

ByI., 03680, KuiB, Ykpaina
kostik@mao.kiev.ua

BBakaeThcs, M0 SICKPABICTh COHAYHUX (pakeliB 00yMoOBIeHa HE OLIBIIT
BHCOKOIO TEMIIEPaTypoIO 0 BiJHOUIECHHIO JI0 HABKOJIMIIHBLOI arMocdepH, a
HasBHICTIO came MarHiTHoro moiisi (6uts 1500 I'c), ske mae MOXKIUBICThH
"3armsaHyTH" B OUTHIN TIHOOKI, @ 3HAYMUTH i OLTBII rapsdi MAapH COHSIHOL
atMocdepu (T.3. edext Binbcona). PesynpraTv Hamux OCHTIIKEHB, SKi
TPYHTYIOTBCS Ha CIIOCTEPEKEHHSAX Ta MaTeMaTUYHOMY MOJENIOBaHHI,
CBiYaTh MpO Te, IO COHAYHA IUIa3Ma B MICLSX, A€ CHOCTEPIraroThCs
coHsiuHl (akenu, JMAiCHO, Mae BUILY TeMIIEpaTypy, HiX "crokiiHa"
aTMocdepa.

CrocrepesxeHHs mpoBeaeHi Ha Teneckori VIT [Hcturyty Actpodizuku
Ha Kanapax omHOuYacHO B TphOX HimsHKax crekrpa: Fel 15643-15658 A -
cnekrponossipuMerpuuHi. PeectpyBanncs Bci wotnpn mapamerpu Crokca.
Ball 4554 A - ¢impTpoBi, By3pkomosnocHi B 37 moexkuHax xuib. Call 3968
A - (TBTPOBI, TUIIIE B IEHTPI JiHil.

OCHOBHI pe3ysbTaTy.

1. Kontpact dakesnbHoi ainsaku B uentpi nainii Call 3968 A (h=1400
KM) crodatky 30inpmyerbes (Bim 1.30 mo 1.65) 3 pocToM HampyXeHOCTi
marHiTHoro mosst (Big 400 I'c mo 1300 I'c), a moTim 3meHmyeTbes (Bix 1.65
1o 1.55) mpu 3mini maraitHOTO Mot Bix 1300 I'c mo 1650 I'c.

2. SckpaBicte ¢akenbHOi Ainganku B meHTpi miHii Call 3968 A cunbHO
3aJIeKUTh BiJl HANpSMKY pO3MOBCIOKeHHS xBwiIl. KoHTpacT daxena
30UIBIIY€ETHCS 3 POCTOM TOTY)KHOCTI KOJIMBAHb IIBHJIKOCTI A XBUWII, SIKa
PO3IOBCIOIKYETHCSI BBEPX, ajle Majae JUlsl XBHJIL, sIKa PO3IOBCIOKYETHCS
BHU3.

3. MaremarnuHe MOJIENIIOBaHHS HA OCHOBI TpPUMIPHOI MarHiTo-
T1JIpOIMHAMIYHOT MOJIEeNIi TOKa3ao, IO TeMIIEpaTypa B COHAYHMX (akerax
(h=1400 xm) peanpHO, Maibke B JBa pa3M BHIIA, HDK TeMIeparypa
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He30ypeHoi atmocdepu. ToOto, daken sickpaBuil HE TUIBKH TOMY, IO
3aBIISKA MarHiTHOMY THCKY BUIIPOMiHIOBAHHS BUXOAWTH 3 OLTBIT TIHOOKIX
mapiB atmocepu (edexr BinpcoHa), age BOHM peaspHO Tapsdilli Bif
HaBKOJIHMIIHBOTO OTOYCHHS.

Ilepepo3nonis BeINYMHN NapaMeTPa eJIeKTPONPOBiIHOCTI MJIa3MHu
no0u3y "s11pa COHIYHOrO cnajaxy"

B.H. KpuBonyOcbkuii

ActpoHoMiuHa 00cepBaTopis KHiBChKOTO HAIlIOHATHPHOTO YHIBEPCHTETY
imeni Tapaca IlleBuenka, KuiB, Ykpaina
krivod2@ukr.net, krivod1 @observ.univ.kiev.ua

OcHOBHa mpoOiieMa eIeKTPOMAarHiTHUX Mojeneil cramaxie Ha CoHIi
MoJArae B TOMY, IO B yYMOBAaX BHCOKOI €JIEKTPOIPOBITHOCTI COHSIYHOI
IUIa3MH  BaXXKO 3a0€3Me4nTH e(pEeKTUBHE EHEeProBUAIICHHS BHACIIIOK
JOKOYJICBOT JUCHIIAIIT CTPYMIB B «SIpi criaiaxyy. J[jist mOsCHEHHS MIBUIKOT
JMCUIIAI] eNeKTPUYHUX CTPYMIB MH PO3IJSIHYJIM €(eKT 3MeHIIeHHs
BEJIMYMHH €JIEKTPOIIPOBITHOCTI B TYpOYJICHTHOMY CEPEOBHIIL.

BucyHyTo i7€t0 TMEpepo3NOAlTy BEIMYHHH EJICKTPOIPOBIIHOCTI B
rpymax COHSYHUX IUIIM 3 CKJIaJHOK KOH(QITYpaIli€l0 MarHiTHOTO ITOJIS.
3arporoHOBaHO KOHIEMIIIO IePepo3NOAITY EIEeKTPONPOBIIHOCTEH, sKa
0a3yeTbcs Ha HACTYINHHX (i3UYHUX epeKTax i BIIOMHUX i3 CHOCTEpE)KEHBb
YMOBAaX B COHsUHIN atMocdepi. 1. 3MeHIIeHHs apamMmeTpa eIeKTPOIPOBITHOCTI
(30LTBIIEHH] PE3UCTHBHOCTI) B TYpOYIEHTHOMY cepenoBHIi. 2. [IpurHiueHHs
TypOYJIEHTHOCTI i BIUIMBOM CHJIBHUX MAarHiTHHX MOJIB. 3. 30ymKeHHS
BEJIMKOMACIITA0HOTO EJNEKTPUYHOTO TMOJSI MAaKpPOCKOIIYHUMH pyXaMHu
m1a3Mu B potocdepi B MPUCYTHOCTI CIIAOKOTO 3arajbHOT0 MarHiTHOTO TIOJIsS
Conns (hotochepre quHamo). 4. CrioctepekeHa MpocTopoBa HEOAHOPIIHA
CTPYKTYpa MarHiTHHX KOH(irypamiii B OKOJi TPyN COHSYHUX IUIIM, SIKa
TIPU3BOAUTE 10 (POPMyBaHHS CTPYMOBHX IIapiB 3 HYJILOBUMH (HEHTPaTbHIMH)
MarHiTHUMH TIOJISIMH.

B pesynprari mpoBeAeHMX pPO3paxyHKIB 3HAHIEHO, W0 y MICIAX
HYJBOBOT'O MarHiTHoro moisisi B ¢orocdepi (siki BiANOBIAAIOTH «IIPY
cnajgaxy»), J€ HEMae NpPUTHIYEHHS TypOYJIEHTHOCTI MarHeTH3MOM,
MIPOBIJIHICTh € TYpOYJIEHTHOIO 3a CBOEIO NpHpoAoro. BoxHowac, B okodmi
IUISIM 30BHI «iipa criasiaxy» TypOyJIeHTHI pyXH B 3HauHIH Mipi npurHiueHi
cuibHUME MarHiTHUME TofisiMu (B = 3000 I'c), mo maiibke HiBemoe ehekT
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BIUIMBY TYpOYJICHTHOCTI Ha TPOBIMHICTG IDIa3MH. Po3paxoBaHa HaMHU
BenmunHa mapamerpa MI'JI-TypOynentHoi mpoBigHOCTI Ha QoTochepHii
MMSHII eNEeKTPHYHOro Koma KopoHa — dorocdepa (or= 5-10° CGSE)
mo0NMHM3y HYNBOBHX JIiHIA MarHiTHUX KOH(ITypamid TPyHn COHSYHUX IUIIM
BHSBISIETBCS Ha 2-3 TOPSAKM BEMMYWHU MCEHIIE 3HA4YCHHS KoedillieHTa
3BHYAIHOT Ta30KiHETHMYHOI IPOBIIHOCTI HYAaCTKOBO 1OHI30BaHOI IUTA3MHU
(6~ 10" CGSE) B MicuiX CHIPHMX MAarHiTHHX MOJIB B OKOJi COHSYHHX
WM. BUSBIICHI AUISTHKHA aHOMAlbHO HHU3BKOI TypOYIIEHTHOI IPOBiTHOCTI
MOXYTh CHpPHUATH NPHUCKOPEHIH Jucumanii cTpymiB, ska 3abesneuye
e(eKTUBHE TEIUIOBE CHEPTrOBHIIICHHS CIajaxiB. 30KpeMa, OTpUMaHUi
pe3yapTaT MOXKE MaTH IHTepeC Ui MOJeNi Chajaxy Ha OCHOBI
nepe3’eNHAHHS CNeKTpUYHUX CTpyMiB [Somov B.V. On the magnetic
reconnection of electric currents in solar flares // Astron. Letters. — 2012. —
38, No.2. — P.128-1380], ockibku B I[ifi MOAeTil IJsl TOIOJOTIYHOTO
MEPEPUBAHHS CIIEKTPUYHUX CTPYMIB HOCHTH JIOKAJIBHOTO 301IbIICHHS
BEJIMYUHH OMOPY MJIa3MH B JUISHII MACHITHOTO Mepe3’ €IHAHHSI.

30yn:xeHHs CTAlliOHAPHOT0 TOPOIAAJIBHOIO MOJIS
B IIPOMEHMCTIi 30Hi | YepryBaHHsi aMILIITYAH COHAYHMX LMKJIIB

B.H. Kpuony6cekuit

AcTtpoHoMiyHa obcepBaropist KHiBChKOro Hal[iOHaJILHOTO YHIBEPCUTETY
imeni Tapaca, KuiB, Ykpaina
krivod2@ukr.net, krivod1@observ.univ.kiev.ua

[MutaHHA TIPO MOKNMBICTE YTPUMaHHS CHJIBHUX TJIO0AJIBHUX MONIB Y
TIMOWHHUX IMapax COHAYHOI KoHBeKTHBHOI 30HU (CK3) i mpucyTHicTs X
me mmbme B Haapax CoHus Mae QyHIaMEHTaIbHY Bary, OCKIUIBKH
BHYTPIIIHE TIMOWHHE MAarHiTHE TIOJIe BHPOJOBXK KUIBKOX JIECSTHIITH
3aJTy4aeThCsl OCHIJHUKAMH JUIS TOSCHEHHS! HU3KH CIIOCTEPEKEHUXK SIBHIII.
Pa3oM 3 THM, MOXOKSHHS OTYKHUX MArHITHUX TIOJIB B COHSYHUX HAIpax
BHBYECHO HEJIOCTAaTHHO. B 3B’53Ky 3 MM, HAMH TIPOBEJECHO aHAJIi3 MPOLECiB
nepeOyoBM  TJIMOMHHOTO  TOPOIJabHOTO  MAarHiTHOTO — TIOJS,  SIKE
30y/KyeETbCS  paliadbHUM JIU(EpeHIiiHNM 00epTaHHsIM B CTa0iIbHIM
MIPOMEHHCTI 30Hi, 3aNOBHEHill MEPBUHHUM (PEITIKTOBUM) IIOJNOINATBHUM
MarHiTHUM HOJIEM.

Jani  remioceliCMOJIOTIYHMX  €KCIIEPUMEHTIB NP0  PO3ILIEIJICHHS
aKyCTHMYHUX MOJ| KouuBaHb mnoBepxHi COHII cBigUaTh PO HASBHICTbH
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MIOMITHOI pajialbHOI HEOTHOPITHOCTI KyTOBOI IIBUAKOCTI B IIapax HIDKYE
CK3. Mu BBaxxaeMo, mIo Iei pagiadbHUHA TPami€HT KyTOBOI IIBUAKOCTI i€
Ha MEPBHUHHE MOJIOINAIBHE I0JIE JUMOJIBHOTO THUITY i THM CaMHM 30YIKye
TopoinanbHe nose ((2-epeKT) NOCTIHHOTO B Yaci CIpsIMyBaHHS, SIKE B Mipy
ftoro HapoctaHHs Oyle BHHOCHUTHCS i3 30HM TEHepalii Bropy BHACIIIOK
Mar”iTHoi rmaBy4octi. I3 ymoBM cramioHapHOCTi, Koiu ()-edekr
KOMIICHCY€ BTpaTH WO, 3yMOBJCHI MAarHITHOIO IUIABYYiCTIO, HaMHU
BHUBEICHO (POPMYITYy IUIS OI[IHKH MaKCHMaJIbHOTO 3HAYECHHS CTAlliOHAPHOTO
TOPOIAAJIBHOTO II0JIs, SIKE BIIPOJOBXK TPHBAJIOTO Yacy MOXKE YTPHUMYBATHCS
B NIPOMEHHCTIH 30HI. SIKIIO B3STH A0 yBarm iHTEHCHBHICTH PEIIKTOBOIO
pamiadpHOTO TONS B MpOMeHHUCTiH 30HI B,= 0,1+10 I'c, To Bu3HaueHHit i3
reJioceliCMOJIOTIYHUX ~ BHMIPIOBaHb  pajiajbHUMl  Tpaji€eHT  KyTOBOI
MBUAKOCTI (0€Y/Or =~ 2 1077 pan/c-cM) 3IaTHHHN 3reHepyBaTH JOCUTH CHJIbHE
TIIMOWHHE TOpOinaNbHe MarHiTHe mone Bt (= 10* - 10° I'c).

TopoinanpHi MoJjs, BEIMYMHA SKUX NEpPEBaKA€ 3a3HAYEHI CTaliOHApHI
3HAYCHHS, BHACIIJOK MAarHiTHOI IUIABYYOCTI MOCTYIIOBO IMPOHHKAIOTH 13
NpOMEHHCTOT 30HM y Bumiepo3Mimieni mapu CK3, ne mpaiioe mexaHizm
oQ-muramo. 3 orany Ha 1ie, B CK3 TtopoinamsHe mone Oyzae cxiagatucs 3
JIBOX KOMITOHEHT. [lepiiie MarHiTHa KOMIIOHEHTa 30Y/PKYEThCS IPOLIECOM
JUHAMO 1 TOMY BOHA 3MIHIOE CBiii HampsMm (MOJISAPHICTH) 3 TMEPiogoM
11 pokiB. BogHodac, apyra KOMITOHEHTa MOCTIHHOTO CHpsSMYBaHHS, IO
nponnkae B CK3 3HU3y i3 MpoMeHHCTO! 30HH, HE MOXe OyTH HPHUYHMHOIO
muktigHOCTi. OHAYe BoHA OyJe BIUIMBATH HA aMIUTITYAY CYCITHIX ITUKIIB.
B omHOMYy mmkii cyMmapHe TOpOINaJIbHOE IIOJIEe, KOJIHM HANpSIMH JIBOX
KOMIIOHEHT TOJsI CHiBIANalOTh, OyAe MaTH OUTbINY IHTCHCHBHICTH, HIK B
CyCITHBOMY IMKJIi, KOJH HAPSMHU [IUX KOMIIOHEHT MPOTHIICKHI. OCKUTBKA
IHTEHCUBHICTh IISIMOYTBOPEHHSI BH3HAYA€THCSl CIUIMBAHHSIM Ha COHSYHY
MOBEPXHIO TOPOINAIBLHOTO IOJs, TO B KIHIIEBOMY MIJICYMKY L€ MYCHTb
MIPUBOJIMTH JI0 YEPTYBaHHS aMIUTITY/ CyCiHiX 11-pi4HNX [MKIIIB.

YucjieHHOE MOACIMPOBAHNE TeHePAIH KPYITHOMACINTA0HOTO
MATHUTHOTO 1ojs CoJIHIA ero rN100a1bHbIMHA Te4eHUSIMH
A.A. Jlorusos', B.H. Kpusony6ckuii’, O.K. Uepemupix'

1I/IHCTI/ITyT kocMmudeckux uccnenosannii HAHY-T'KAY,
mp. I'mymikoBa 40/1, Kues, 03022, Ykpauna
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2ACTpOHOMI/meCKaﬂ obcepBatopusi KieBckoro HanmoHaIHLHOTO
yHuBepcuteTa nMeHn Tapaca llleBuenxko, yn. O6cepBaropnas 3, Kues,
04053, Ykpanna
lesha.loginov@gmail.com; krivod2@ukr.net

JlaHHOEe WCCIIeIOBaHUE SIBISICTCSl MPOJOJDKCHHEM CEepHH  ITyOIUKanuil
ABTOPOB, TMOCBAIICHHBIX HCCIICAOBAHUIO pou  TU(HEpeHIHATHLHOTO
BpameHns ConHna B (QOPMUPOBAHMU TIOOAIBHBIX TEYCHUH U HX
MOCTICTYIONIEMY BIUSHHUIO HA CTPYKTYPY U TUHAMUKY KPYITHOMACIITAOHBIX
(rmoGanbHBIX) MAarHUTHBIX TMOJEHM B TeueHue 22-JeTHEr0 MAarHUTHOTO
nukia. Ha mepBoM aTame B paMKax MOZETA KHHEMATHIeCKOTO AUHAMO ObLIH
YHCIEHHO TIONYyYeHBI (POPMYJBI, ONFCBHIBAIOIIAE MPOCTPAHCTBECHHYIO
CTPYKTYPY W BPEMCHHYIO JTUHAMUKY BCEX M3BECTHBIX COJNHEUHBIX TII00AITH-
HBIX TedeHWi. [IpoBeneHO cpaBHEHHE XapaKTEPUCTHK HAOIIOZaeMBIX Ha
Comane Tm00ANBHBIX TEUYCHHH C YHCICHHBIMH OOpa3aMH M TIOKa3aHO
KayeCTBEHHOE COBMAJICHHE B WX CTPOCHHU W AWHAMUKE. B 3T0# mokiame
MIPECTABICHBl PE3YNBTATEl MOICITHUPOBAHUSA TIOOAIBEHOTO IEPEMEHHOTO
MarHuTHOTO mojs CollHIIa B TeUEHHE ero MarHUTHOro Iukia. [TokazaHo,
YTO B pe3yJbTaTe YHMCICHHOTO MOJISTMPOBAHMS IO paHee BBHIYMCICHHBIM
IOOANBPHBIM ~ TEUEHUSIM  ONPEJENICHbl  MPOCTPaHCTBEHHO-BPEMEHHBIE
XapaKTePUCTUKK  KPYMHOMACIITAOHOTO MarHUTHOTO TOJIsA, Jaroliue
XOpolee KadyeCTBEHHOE COBMAJieHHE C HAOII0AaTeIbHBIMU JaHHBIMU O
OUKITAYECKOM TOBEJCHUN TOJOUAaIbHONH KOMIOHEHTHI MAarHUTHOTO OIS
CoiHIia.

BnuuB kocMiuHUX NpoMeHiB Ha AeMorpadgiyHi NOKa3HUKH
I3 1 )
H.U. Jlo3umpka , C.€. Jlo6poBONBCHKHI

' Actporomiuna o6cepBatopist KHiBCHKOr0 HAIOHATBHOTO
yHiBepcuteTy iMeHi Tapaca IlleBuenka, KuiB, Ykpaina
olozitsky(@gmail.com
*HaBuasibHO-HayKOBHit 1eHTp "THCTHTYT Gi0IOTi Ta MEIMITHHY
KuiBcpkoro HarionanapHoro yHiBepeutetry iMeHi Tapaca llleBuenka, Kuis,

VYxpaina. stas000@gmail.com

[noukaropoM il 10HI3YIOUOTO BHIIPOMIHIOBaHHS HA MOMYJLii €
3aJe)KHE Bijl MOTJIMHYTOI JTO3M CHIBBIIHOIIEHHS YHCJIa HOBOHAPOJDKEHHX
xJonm4uKiB 1 giByarok. [orik ramakruunux xocmiuynux npomeHiB (I'KII) e
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MPUPOJHAM J1030yTBOPIOBATBHUM (DAKTOPOM, SIKHH PpEryiaioe piBeHb
«CTIOHTAaHHHUX» MYyTalii B TOMyIAMil, IO BHABIHETECA Y 3MiHAX
BropuHHOTO cmiBBigHOmeHHs crateii (BCC). VYcepemHeHHS MIOpigHIX
3HagyeHb BCC Ha TpOMIKKax dHacy, MOPIBHSHUX 3 TPUBANICTIO IHKITY
Moxymsriit ['KII coHSIHOIO aKTHBHICTIO, Ja€ CTaldy IS 0OpaHOTO perioHy
BEJIMYUHY IIOTO CIIBBITHOIICHHS, MCHIINY JUIs miBAeHHUX mupot (1.03),
6inpury anst miBHiuHEX (1.07). Ha matepianax nemorpadivuHuX JaHHX 3a
YOTHPH OCTAHHIX JECSATHIITTS CTATUCTHYHOTO 00Ky MU 3HAWIIUIN IOPIYHI
3naueHHss BCC B VYkpaini. IlpoBeneHo kopensuiiiHuii aHaniz BCC 3
BEeJIMYMHAMU MOTOKY HeHWTpoHHOI kommoHeHTH I'KII, peectpoBaHOrO
€BPONEHCHKUMHM ~ HEHTPOHHUMHM  MOHITOpaMH, Ta 3  BEIUYHHAMH
CepeHbOPIYHOTO 3MEHIICHHS T€OMAarHiTHOTO IO Ha HU3BKHX 1 CEpeIHiX
IIMPOTaX, TMPOMOPIIHHAMH IMOBHOMY TIOTOKY KOCMIYHOTO i10HI3YIOHUOTO
ONpOMiHEHHs. BusBIeHO 3B’A3KM BKa3aHWX IapaMeTpiB Ha piBHI
JocToBipHOCTI, 10 mnepeBunrye 95%. KoeodimienTn kopensmii 3 moToxom
HelirporHoi kommoneHTH ['KII Ta 3 iHOEeKcOM 3MEHIIEHHS TeOMarHiTHOTO
nost DST, 3yMOBIEHOTO COHSYHMMU 30yPEHHSIMH, TIO3UTUBHI 1 CKIIaaI0Th
0.33 ta 0.41 BignoBimHO. Pe3ynpraT miATBEpIXKYE PEabHICTh BILIMBY Ha
MOMYJIALIT MaJuX 103 (Ha piBHI IPUPOJHUX) paaialiiHOro ONPOMiHEHHSI.

IlopiBHSIHHA pe3ybTaTiB BUMiPpIOBAHb MAarHITHUX MOJIiB COHSIYHUX
IUISIM B YOTHPBHOX 00cepBaToOpisix

"HHL Jlo3uipka, 1B.F.J'I031/IL[LKI/II‘/'I, ’T'B. JIssmoBa, T10.T. arm,
>0.A. Angpeesa, ° 3.C.AxtemoB, *B.M. Manamyk * B.A.Ilepe6eiiroc,
H.I Iltepuep

' Actporomiuna obcepBatopist KHiBChKOro HAL[iOHATEHOTO
yHiBepcuteTy iMeHi Tapaca IlleBuenka, KuiB, Ykpaina
olozitsky@gmail.com

? AcTpoHOoMEYecKas obcepBaToprs MHCTHTYTa eCTECTBEHHBIX HAYK
VYpanbckoro deaepanbHOro yHUBEpCUTeTa, ¢. Coboma CBepiIoBCKOH
00:71., 623132, Poccus. galina.lyamova@urfu.ru

3 Astrophysical Observatory, Nauchny, Crimea. yur@craocrimea.ru

BisyanbHi BUMIpIOBaHHsSI Hampy>K€HOCTI MAarHIiTHHX MOJIB COHSYHHX
IUIIM  JTO3BOJISIIOTH  OTPUMATH PE3YJIbTAaT 3 JAESIKAM PO3KWIOM 3HA4YeHb,
00yMOBJIEHUM pEAJIbHUMH KOPOTKO- 1 NOBrOTPHBAJIMMH KOJIMBaHHSIMH B
IUIsIMax, a TakoXX 3MIHAMHM YMOB CHOCTEPEXEHb, TaKUX SIK TypOyJIeHIis
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moBiTPs B aTMmocdepi i Ha iHCTpyMeHTi. Hamu mpoBemeHO MOpiBHAHHS
JaHUX Bi3yallbHUX BHMIPIOBaHbP MAarHiTHOTO TIONSA COHSYHUX IUIIM,
MIPOBEICHUX B 24-My IHKJII COHSYHOI aKTUBHOCTI B obcepBaropisx MayHT
Bincon, Ypamscekoro yaiBepcureTy i B Kpumy 3 cepemHiMu TaHUMU
BHMIpIOBaHb THX CaMHX IUIIM B obOcepBaropii KHiBChKOro yHiBEpCHTETY.
OTtpuMaHo, 110 HWXKHS MeXa pe3yJbTaTiB BUMIPIOBaHb OJHUX 1 THX CaMHX
IUISIM, CIIOCTEPEXKEHUX B PI3HHX 00cepBaTopisx, 30iraeTbcs B Mexax
moxubku, ska MeHma 3a 100 I'c. AHaloriuHo MakcuMajbHE 3HAUCHHS
36iraetecst B KpumMchkiii 1 Ypanbebkiii 00cepBaTopisix, Tl SIK HaHOLIbII
3HAUEHHs HANpY)XEHOCTI MAarHiTHOTO TMOJs, BUMIpsHI B oOcepBaropil
MayuT BijncoH, TOCTOBIpHO 3aHMKCHI. BenuunHa 3aHKCHHS BHMIipSHOTO
MOJSL 3pOCTa€ i POCTOM CEpeAHBOI Hampy)KEHOCTI MarHiTHOTO TOJSl Bif
100 I'c mpu cepemapomy 3HaueHHi 2000 I'c mo 600 I'c B mraMax, cepemHs
HampykeHicTh akux mepeBumnye 2500 I'c. Ile moTtpebye HOBOTO
KaiOpyBaHHS JaHUX BIMipIOBaHb oOcepBatopii MayHT Bincon.

®@i3nyHi yMOBH y cOHAUHOMY cnanaxy 19 sunus 2000 poxky
0amy M6.4/3N

B.I. .Ho31/1u1>1<1/1171], M.L Croginka’

' Actponomiuna o6cepBatopis KHiBChKOro HallioHaTbHOTO
yHiBepcutety iMeHi Tapaca IlleBuenka, O6cepBaropHa, 3, Kuis, 01053,
VYkpaina

*AcTpoHoMiuHa 06cepBaTopis JIbBIBCHKOrO HAIIOHATBHOTO
yHiBepcurety iMeHi [Bana @panka, Kupuna i Medonis, 8, JIsBiB, Ykpaina
lozitsky v(@ukr.net

Mu pochimkyemo corssunnit cnanax 19 mumas 2000 p. 6amy M6.4/3N,
AKMA BWHUK B akTWBHIA o06macti NOAA 9087. EmensHi 3eemaH-
CHEKTPOTpaMU I[BOTO CHajlaxy OynM OTpHMaHi Ha TOPHU3OHTAIFHOMY
COHAYHOMY  Teneckom  AcTpoHoMigHOI  obOcepBatopii  KwuiBcbkoro
HallioOHAJLHOTO yHiBepcuTeTy imeHi Tapaca IlleBuenka. Edexrtusne
MarHiTHe noJie B.g Oyiio Bumipsiae o miHisax Fel 6301.5, Fel 6302.5 i Ha.
BusiBuiiocs, o y HasCKpaBilIOMYy Miclli cHajaxy, sKe MpOeKTyBaJoCch Ha
HEBEJIMKY COHSYHY UMYy N TOJSIPHOCTI, By IO BCIX TpBOX JHIAX €
Omu3pkuMU Mik co0oro 1 Bigmosigarote 1.0-1.2 x['c. BomHowac, Momyns
Hapy>XEHOCTI MarHiTHOro moJisi Ha piBHi ¢opmysanns Fel 6302.5 OyB y
mexax 1.6-2.6 k['c. OcobmmBocTi OicekropiB mpodimiB I = V minii Fel
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6301.5 BKa3ylOTh Ha TMPOCTY OJHOKOMIIOHEHTHY CTPYKTYpy MAarHiTHOTO
moyisi Ha piBHI cepenHpoi ¢orochepu mix cmamaxom. HamiBemmipmdana
Mozenb QorochepHHX ImIapiB cmamaxy OyIyBaiack IO CHOCTEPEKHUM
npogimam Crokca | memarmirouyrmmeux miHiii Fel 5123.7 i 5434.5 3
BHKOPHCTAHHSAM OPHUTIHAIBHOTO OOYMCIIOBAIHHOTO KOy OAHOTO i3 aBTOPIB
(M.C.). Ilpu upomy BpaxoByBajoch BiaxwieHHs Bix JITP a Takox
3MiiCHIOBaNIaCh  PETYNApH3allisi PO3B’A3KIB  METOJOM  BUKOPHCTAaHHS
crabinizatopiB TuxoHOBa. BusiBHiIOCH, IO AJIS1 PO3MOALTY TEMIEpaTypH 3
BHCcOTOIO edektH BimxuiaeHHs Bix JITP € cyTTeBUMU Ui TOCHTH MITHOOKHX
mrapiB, MO BignoBigaroTh BUcoTaMm h > 0 ( Todto 75 < 1). ¥V Bciif ToBIII
¢dorochepu (h = 0-500 kM) Temmeparypa y chajgaxy M[OHHKCHA Y
NOPIBHSIHHI 3 He30ypeHow aTtMmocdepoto, Toai sk st h > 500 kM BoHa €
JIeTIo M ABUIICHO0. MiKpoTypOyJIeHTHA MIBUAKICTE IiABHUINCHA HA BUCOTAX
h > 200-500 kM, Tomi sik Ha BHcoTax h < 200 KM BOHA € ITOHIKEHOIO.
OTtpumaHi pe3yibTaTH BKa3ylOTh Ha Te, MO BepxXHA (oTocdepa i HIKHI
XpoMocdepa CyTTEBO 30YpPIOIOTHCS i 9Yac COHSYHHX CIIaNaxiB HaBiTh TOMI,
KoM y HIKIHX 1mapax (cepemHs ¢orocdepa) MarHiTHE Tmoine €
KBa310JHOPiTHUM.

e pocmimkenHs Oyino uacTkoBo mpodinaHcoBaHe KwuiBchkum
HalioHanbHUM yHiBepcuteToM iMeHi Tapaca IlleBuenka, H/IP Ne 1950023-
03.

I'edioceiicMoJIOriuHi iHAEKCH COHAAYHOI aKTHBHOCTI
C. M. Ocinosn

T'onosHa Actporomiuna ObcepBatopis HAH Ykpainu, Kuis, Ykpaina
osipov(@mao.kiev.ua

JocmimpkeHHs 3a  MPOTpaMoi0  JOBIOTPHUBAJIOrO  MOHITOPHHTY
CHEKTPATBbHUX JIHIH CIIOKiITHOT cOHAYHOT oTochepH, AKa MPOBOIUTECI Ha
teneckoni ALIY-5 TAO HAH VYkpainu 3 2012p., moka3anu HasBHICTh 3MiH
crany armocdepn crokiitHoro CoHusg BIpomoBX 11-pigHOro HHKITY
COHSYHOI! aKTHBHOCTI.

BusiBiieHa 3MiHHICTb TIOPIBHIOETHCS 13 3MiHAMH PI3HOMAHITHUX 1HAEKCIB
COHSIYHOI aKTUBHOCTI: 4yHMciaMu Boibda, 3aranbHOI0 IUIOMIEI0 COHSYHHX
IUIIM,  CEepeJHIM  MAarHiTHUM noneM y  QoTocdepi, IMOTOKOM
panioBunpomiHioBaHHs Ha XBuii 10.7 cm.
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B npencrasiieHiit po6oTi MU MOOYIyBalId TelliOCEHCMOIOTIYHI 1HIACKCH
aktuBHOCTI COHII. 3a MTaHUMU TPUBAIHUX PSAIIB CIIOCTEPEKEHb KOCMITHOTO
excriepumenry SOHO/GOLF (T.Appourchaux et al., A&A, 617, A108,
2018) oOpaxoBaHa 3MiHa MOTYXHOCTEH p-MOJ aKyCTHYHHX KOJIMBAaHb
HU3BKUX MPOCTOPOBUX CTEICHIB 3 YaCOM B YaCTOTHOMY iHTepBami 2.6—5.6
Ml B 19962017 pp. BHacniok HasBHOCTI CHIBHUX 1HCTPYMEHTAIBHHX
mymiB maHux teneckona GOLF, siki COTBOPIOIOTH pPe3ysIbTaTH OTPUMAHI
TpaIMLITHUMH METOJaMH aHaJli3y, AaHl 00pOOISIIMCH METOAOM MOABIHHOTO
nepetBopeHHsi Dyp’e KOPOTKHMX (AEKijbKa AHIB) psniB aaHux. OTpuMani
3HAYEHHS 3MIH MOTYXKHOCTEH P-MOJ YyJOBO KOPEJIOIOTH i3 3MiHAMH YHCEN
Bonbda. Kpim TOro, B SIKOCTI IHIIOrO TeliOCEHCMOJIOTIYHOIO iHIEKCa
oIiHeHO 3MiHy noTykHOCTi HIPs-Mon Ha wacTorax 5.6—8.5 mI'm. 3aranpHuit
X171 000X reaioceicMOJIOTIYHUX 1HIEKCIB a priori BiIPi3HAETHCA MiXk COOOTO.
IcHye cyTTeBa BiAMIHHICTD iHIEKCIB HpOTATOM 23 1 24 HHKIIB aKTUBHOCTI
CoHIs.

JloBroTpuBaanii MOHITOPUHT 3MiH cniokiiiHoro CoHusl HA TeJIeCKOIi
Epnecra I'yproBenka (ALLY-5)

C. M. Ocinos', H. T. Illyxina', P. I. Koctuk', M. I. Croginka®

'TonoBua Actponomiuna O6cepsaropis HAH Yipainn, Kuis, Ykpaiua.
osipov(@mao.kiev.ua
*AcTpoHoMiuna 06cepBaTopis JIbBIBCHKOr0 HAIIOHATLHOTO
yHiBepcurety iMmeHi [.dpanka

Ha temeckom AL[Y-5 TAO HAH VYxkpaian moumnaroun 3 2012p.
MIPOBOJSTBHCS CIIOCTEPEIKEHHS 32 MPOTPaMOI0 JIOCHI/PKEHb JIOBMOTPUBAIIMX
3MiH ¢payHrodepoBux miHii B cnekrpi CoHi. MeToro X IOCTiIKeHb €
BHSBJIICHHS Ta BUBYEHHS XapakTepy 3MiH aTtMocdepu cnokiifHoro CoHI
mpoTsiroM  11-pigHoro mmKIy COHSYHOI akTHUBHOCTI. CrocTepeXeHHS
BHKOHYIOTECSI B 9-TH MiNITHKaX CIEKTpa TPH CHEKTPANbHIA PO3MUTBHIN
3marHocTi ~300000. Peectparis criektpy npoBoauthes [133-kameporo SBIG
ST8300M (3326x2504 mnikceniB). [Ipu peayKuisx COCTEPEKHOTO CIEKTPY
0COONMBO  PETENIbHO BPaxOBYIOThCS BIUIMBH  PO3CISHOTO CBITIAa B
cnekrporpadi Ta iIHCTpyMEHTAIBHOTO KOHTYpa creKkTporpada.

3arajoM MPOTSATOM HEMOBHUX BOCHEMH Ce30HIB mpoBeieHO 420 nHiB
CHOCTEPEKEHb. Hakonuueno BEIMYE3HUH o0csr iHpopMmarii.
[MpoananizoBaHo xapakrep 3MiH 27 ¢paynrogpeposux miniit (C I, Cal, Cr I,
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Mn I, Fe I, Fe II, Ti II), sixi ¢popMyIOThCSI Ha pPi3HUX BHCOTaX COHSYHOI
aTMocdepu.

B mimomy 3MiHM OinbImocTi mapaMmeTpiB JiHIM (meHTpanbHa TIUOWHA,
eKBIBaJICHTHA NIMPHHA, HAIIBIIMPHHA, IPOTHH OiCeKTOpa) KOPETIOITHh 3
iHgexkcamMu MarHiTHoi aktuBHOcTi CoHiyl. bBimpm cmabki  miHii, sKi
(dopMyIOTBCSI B TIIMOOKMX MIapax aTtMoc(epH, IEMOHCTPYIOTh 3HAYHIII
aMILUTITYIM 3MiH. BUsBieHi CBiueHHs TOTO, IO Bapiamii TAKUX JIiHIH Jeno
BHIIEPE/PKAIOTH 3MIHH CHIIbHUX JTiHIH.

3acrocyBaBimu JITE-iHBepciiiHUI KOI 3a IIOMOMOTOK CTabiii3aTopiB
TuxoHOBa MU BIITBOPWIM TeMIEpaTypHi Bapiauii coHsuHoi ¢poTochepu, ski
BIZIMOBIIAIOTH CIIOCTEPEKHUM 3MiHaM JOCHIKYBaHUX (payHrodepoBux
niHii. BusBrneHo, mo B MakcumyMi |l1-pidHOTO IHMKITY TeMIlepaTypHHA
rpaJieHT COHAYHOT aTMOC(EpH 3pOCTaE.

Mopeai ¢porochepHux akeriB cnokiiiHoi armocdepu CoHus

M. I. Croninka

ActpoHoMiuHa o6cepBarTopist JIbBIBCHKOTr0 HaIllOHAJIBHOTO
yHiBepcurtety imeHi [.dpanka. Myroslav.Stodilka@lnu.edu.ua

3a [MaHWMHU CIIOCTEPEe)KEHh HA INBEJACHKOMY COHSYHOMY TEIIECKOIT
SST/CRISP cnokiitHoi o6macti meHTpy nucka COHI B MarfHero
HeuyTnuBiit miHiI Fel A5576.08 A moOynmoBaHi (UUIAIXOM pPO3B’S3KY
o0epHEHOi 3amadyi HEPiBHOBAXXHOTO IIEPEHOCY BHIIPOMiHIOBaHHI) 3D
rizpogumHamiuHi  Momemi  QorochepHmx keriB. OTpuMaHi  Mozemi
BKITIOYAFOTh TEPMOTUHAMIYHI ITAPaMETPH 1 MOJIe MIBUAKOCTEH.

Iposeneno mocmimkenns BiuBy He-JITP edekriB Ha Mojei HKETIB Ta
HABKOJIMIIIHLOTO CEPEIOBHUIIA.

Tloxazano, 1m0 00JlacTI HAMOUIBIIMX IIBHIAKOCTEH HKETIB 3MIiIIEH]
BIIHOCHO MaKCHUMYMiB V-CHTHaJIy, TOOTO [DKETH MAarOTh TEHJCHIIIO
BHHUKATH Ha Kpal0 MarHITHUX KOHIICHTpAIIiH.

Hani BigTBOpeHHS (i3WYHHX YMOB, 30KpeMa: BHCOTHI cTpaTuixamii
TeMIepaTypH, IPOMEHEBOI IMIBHIKOCTI Ta HAJIHIIKOBOI'O THCKY, BKa3ylOTh
Ha HasBHICTh B IIapaX CepeAHbOI (orochepw HKepel cHePrOBUIIICHHS.
OcTaHHE 3yMOBJICHE B3a€MOJII€I0 MATHITHHX IOJIB (SKi MalOTh OJHAKOBY
MOJISIPHICTh) TPYOKH Ta TOPH30HTAJIBHOTO TIOTOKY HAaBKOJHIITHHOTO
cepenosumia. JocmimkeHa JHHAMIKA aKTUBHOCTI JKETIB.

85


mailto:Myroslav.Stodilka@lnu.edu.ua

ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

JOCJIITKEHHA ATMOC®EPH
TA IOHOC®EPHU

ATMOSPHERE AND IONOSPHERE
RESEARCH

86



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

Physical Processes Operating in the Ionosphere after the Earthquake of
Richter Magnitude 5.9 in Japan on July 7, 2018

L. F. Chernogorl, K. P. Garmash', Q. Guo?, V. T. Rozumenko',
Y. Zheng’

'V .N. Karazin Kharkiv National University, Kharkiv, Ukraine
Harbin Engineering University, Harbin, China
3Qingdao University, Qingdao, China
zhengyu@qdu.edu.cn

Introduction. The aim of this study is to present the observations of dynamic
processes in the ionosphere accompanying the earthquake of a small
magnitude, which occurred in Japan at 11:23:50 UT on July 7, 2018. The
earthquake has deliberately been chosen to be small (Richter magnitude 5.9) in
order to show the capability of revealing the response of the ionosphere at
distances of (1 —2) x 10° km.

Technique. The measurements of the parameters of the middle
ionosphere from about 100- to 300 —400-km altitude have been taken
utilizing the multi-frequency coherent radio diagnostic system for sounding
the ionosphere remotely. The system has been designed in collaboration
between the Harbin Engineering University, the People's Republic of China,
and V. N. Karazin National University, Ukraine. The system is placed at the
Harbin Engineering University campus (45.78°N, 126.68° E), and it
monitors the ionosphere continuously.

Results. In the ionosphere, aperiodic processes are determined to
accompany seismic activity at distances of no less than (1 —2) x 10° km
from the earthquake epicenter. Also, multiple-mode propagation enhances,
and the Doppler spectra significantly broaden. Three ways of carrying
disturbances from the earthquake to the alterations in the character of
Doppler spectrum oscillations have been determined by examination. First,
the earthquake epicentre launches a surface Rayleigh wave that generates
the disturbances, which have subsequently been discovered in oscillations
with the 3 — 4-min periods, infrasonic range of periods. The electron density
exhibits quasi-periodic oscillations with relative amplitude that has been
determined to be in the range 1.7% —9%. The oscillation trains have
temporal durations in the 24 — 55-min interval and the propagation speed of
approximately 3 km/s. Second, oscillations have also been revealed in the
15 — 30-min period range. The epicenter of the earthquake could generate
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atmospheric gravity waves that subsequently propagate in the ionosphere
and modulate the electron density. The electron density amplitudes of the
oscillations are determined to be equal to 14 —34%. The wave train has an
approximately 100-min temporal duration and a speed of about 0.3 km/s.
Third, the most noticeable Doppler feature of the disturbances, which are
caused by the earthquake, is the Doppler spectrum widening towards
negative shifts with a time delay determined to be in the 49 — 124-min
interval, and whose value depends on the propagation path orientation. This
time delay suggests approximately 0.3 km/s speed, and, as a consequence, it
implies that this feature is most likely due to the atmospheric gravity waves
generated at the earthquake epicenter. Supposedly, the rearrangement of the
ionosphere causes the Doppler shift to reverse the sign when the
atmospheric gravity waves reach at the reflection level.

Conclusions. A significant widening in the Doppler spectra and an
increase in the number of rays with aperiodic ionospheric processes in the
background accompany the seismic activity at the (1 —2) x 10°-km range
from the epicenter. The periods of one type of wave disturbance are
revealed to lie in the range of infrasonic oscillations, from 3 min to 4min,
which could be generated by a surface Rayleigh wave. The atmospheric
gravity waves launched near the epicenter propagate in the ionosphere and
modulate the electron density with periods in the 15 — 30-min range.

Effects of the Severe Ionospheric Storm of 26 August 2018

L. F. Chernogorl, K. P. Garmash', Q. Guo®, V. T. Rozumenko',
Y. Zheng’

'V.N. Karazin Kharkiv National University, Kharkiv, Ukraine
*Harbin Engineering University, Harbin, China
3Qingdao University, Qingdao, China
zhengyu@qdu.edu.cn

This presentation aims at covering observations of the effects of the
severe ionospheric storm of 26 August 2018 with a new coherent multi-frequency
multi path software-defined radio system.

An ionospheric storm is one of the components of a geospace storm,
which is accompanied by a magnetic storm, significant disturbances in the
neutral atmosphere parameters (atmospheric storm) and the electric field of
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atmospheric, ionospheric, and magnetospheric origins (electric field
disturbances).

Positive and negative ionospheric storms are distinguished. During a
positive ionospheric storm, the electron density, N, in the ionospheric F
region can increase by a factor of a few times, and during a negative
ionospheric storm, the electron density in the ionospheric F region can
decrease by a factor of 10 and greater. In the ionospheric D region, the N
can be increased by 2 — 4 orders of magnitude. The ionospheric electron and
ion temperatures, the plasma velocity, the electric field, etc., vary in
addition to V.

The multi-frequency multipath coherent radio system is dedicated to
continuously monitoring dynamic processes caused in the ionosphere by
variations in space weather and by the impact of high-energy sources in the
Earth—atmosphere—ionosphere—magnetosphere system.

The variations in HF radio wave parameters (Doppler spectra and signal
amplitudes) and in ionospheric parameters over the China during the severe
ionospheric storm of 26 August 2018 are described. During the storm, an uplift
of the reflection level by ~50 — 100 km is repeatedly observed, as well as
oscillations in the reflection level height with amplitude ~30 — 40 km. The
events of uplifting in the radio wave reflection layer follow by cases of its
lowering by many tens of kilometers. The uplifting and lowering of the
reflection layer are caused by a factor of 1.5 — 2 times decrease in the electron
density and a factor of a few times increase, respectively. An increase in the
ionospheric E region electron density shows a maximum of 1.5 times and in
the F region electron density a maximum of 3 times. The relative amplitude of
the oscillations in the electron density attains many tens of per cent. On the
reference days, the amplitude of the oscillations in the Doppler shift of
frequency is a few times less. The observed oscillations in the Doppler shift of
the frequency are apparently caused by atmospheric gravity waves generated
at the high-altitude polar cusp and subsequently propagated from the high
latitudes to the middle latitudes where the observation instrumentation is
situated. The velocity of the wave disturbances lies in the 275 —480 m/s
range, and their period is approximately equal to 60 min.

The main results of the study are as follows. Observations have been taken
of the ionospheric disturbances over the China area during the severe (K, = 7)
geomagnetic storm of 25 — 26 August 2018 with the multi frequency coherent
multi-path radio system dedicated for oblique incidence soundings of the
ionosphere. The magnetic storm is determined to be accompanied by the
intense positive ionospheric storm that lasted for no less than 16 h, from 22:00
on 25 August 2018 to 14:00 on 26 August 2018.
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The basic parameters of regular and irregular disturbances occurring in the
ionosphere during positive and negative ionospheric storms have been
determined.

Parameters of infrasonic signals generated in the atmosphere by
multiple explosions at an ammunition depot

L. F. Chernogor', O. I. Liashchuk’, M. B. Shevelev'

'V. N. Karazin Kharkiv National University, Kharkiv, Ukraine.
Leonid.F.Chernogor@gmail.com.
National Center of Space Facilities Control and Test Center, State
Space Agency of Ukraine, Horodok, Zhytomyr Province, Ukraine
alex@gcsk.gov.ua

Study Object and Aim. The study objective is the investigation of the
waveforms and the spectral content of the infrasonic signals, generated by
multiple explosions at an ammunition depot, versus explosion energy. This
study aims at investigating the features of the waveforms, amplitudes, and
spectral content of the infrasonic signals from explosions at the ammunition
depot near the Town of Ichnia (Ukraine) on October 9, 2018 during the
man-made catastrophe.

Techniques and Methodology. The Ukraine network of infrasonic stations
was used to study the basic parameters (spectral content, amplitudes,
predominant oscillation periods, duration of the oscillation trains, and celerity)
of the infrasonic waves, which propagated over long (~200 to 400 km)
distances. The signal processing technique in this study was as follows. First,
the time dependences of the atmospheric pressure fluctuation acquired in
relative units were converted into absolute units. Then, they were band-pass
filtered within the period range of 0.2 s to 5 s. Next, the filtered variations were
subjected to the system spectral analysis that included the short-time Fourier
transform, the adaptive Fourier transform in a sliding window with a width
adjusted to be equal to a fixed number of harmonic periods, and the wavelet
transform using the Morlet wavelet as a basic function. Finally, these
waveforms were band-pass filtered in the 0.4 — 2.2-s period range.

Results. It has been shown that upward trends in the amplitude and
period of the predominant oscillation are observed when the energy yield
increases from 2 to 49.9 tons of TNT, while the period and duration of the
oscillation trains vary from 0.6 s to 1.6 s and from 20 s to 30 s, respectively.
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The differences in the waveforms are related to the orientation of the
propagation paths. The analysis has revealed that the harmonics in the 1- to
2-s period range become predominant when the energy release is equal to
49.9 tons of TNT. The duration of the trains of oscillations with such
periods amounts to 7 s.

The average celerity is calculated to change within the 330-m/s to 340-
m/s interval for different propagation paths with stratospheric wave
reflections.

Conclusions. The basic parameters of the infrasonic signals generated
during the recurrent explosions at the ammunition depot near the Town of
Ichnia and propagating in the atmosphere have been studied. The duration
of the oscillation trains varies from 5 s to 7 s. The period is equal 0.6 — 1.6
s. The amplitude changes from 0.6 Pa to 3 Pa. The celerity varies from 320
m/s to 340 m/s.

Circumstances of the Earth’s atmosphere observations by ScanPol
instrument of the Aerosol-UA space project

V. Danylevsky

Astronomical Observatory of the National Taras Shevchenko University
of Kyiv, Ukraine. vdan@observ.univ.kiev.ua

Many parameters have to be known in order to plan the aerosol
properties measurements by instruments of the Aerosol-UA project. The
measurements program of each instrument is depend on the instrument
purpose, functions and characteristics. The ScanPol instrument is designed
to provide the measurements of the sunlight intensity scattered by the
observed volume of the atmosphere at as many as possible scattering angles.
These measurements are used to determine the aerosol particles optical and
microphysical properties. The scattering angles observed are depended on
positions of the Sun and the instrument relative to the observed point in the
atmosphere. The scattering angles observed by the ScanPol at the different
locations on the globe from different positions on the orbit, and some other
parameters of the viewing scene and circumstances of measurements are
presented and discussed in the report.
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Interannual variability of pollutants in the atmosphere of industrial
cities

LV. Dvoretska!, L.M. Nadtochiil, M.V. Savenets'
'Ukrainian Hydro Meteorological Institute, Kyiv, Ukraine

Interannual changes of pollutants in the urban atmosphere mainly
characterized by tendency to concentrations’ increasing or decreasing,
which is the result of changes in emissions from stationary and mobile
sources. However, analysis could show existence of quasi-periodic
interannual variations, which are illogical in case of urban atmosphere
because of tiny influence of natural emission sources there. The current
research presents the analysis of pollutants’ interannual variability in
Ukrainian industrial cities and explains the reason of its existence.

The research is carried out on ground-based monthly average
concentrations data for dust, sulfur dioxide (SO,), carbon monoxide (CO),
nitrogen dioxide (NO,) and formaldehyde (HCHO) from 20 cities in
Ukraine. The total period covered 15 years from 2000 till 2014.

There were found several groups of quasi-periodic variations for
pollutants, for which the most significant were approximately 3-3.4, 5.2—
5.4 and 6.1-6.3 years. These variations coincide with interannual changes of
temperature, humidity parameters, meridional and zonal wind. The clear
dependence with meteorological conditions found after autoregressive part
withdrawal in pollutants’ time series and allowed to get rid of dependence
from previous pollution levels. Wind characteristics, which define the
conditions of pollutants’ removal, have the biggest influence on dust and
SO, concentrations. Interannual temperature variability cause changes in the
chemically active atmospheric constituents — NO, and HCHO. Humidity
parameters influence the interannual changes of SO, and HCHO, for which
the processes of wet deposition drive its removal from the atmosphere.
Therefore, quasi-periodic interannual variations of pollutants in the
atmosphere of industrial cities connected with interannual variability of
meteorological parameters responsible for pollutants’ accumulation and
removal conditions in the atmosphere.
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Distinctions between Dobson and satellite total ozone observations
over Vernadsky station

A.V. Grytsai', G.P. Milinevsky'**

'"Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
*College of Physics, International Center of Future Science, Jilin
University, Changchun, China
*National Antarctic Scientific Center, Ministry of Education and Science
of Ukraine, Kyiv, Ukraine. a.grytsai@gmail.com

Total ozone measurements with Dobson spectrophotometer at
Vernadsky (former British station Faraday) have been carried out from the
1950s. Respectively, they are useful to analyze long-term tendencies during
more than 60 years. The data are typical for the Antarctic region, in
particular exhibiting a sharp decrease in the spring ozone values during the
1980s—1990s with the following stabilization. This evident trend is a
consequence of the ozone hole development with its significant area and
typical elongation into the Atlantic longitudinal sector. In spring months,
Vernadsky (65.258S, 64.27W) is frequently located at edge of the ozone hole
that leads to large total ozone variations (up to 150-200 Dobson Units —
DU) during several days. Total ozone trends in other seasons are less
significant.

Satellite total ozone observations are almost continuous from the end of
1978. They create daily maps which are close to the global pattern
excepting winter polar areas and regions between the consecutive satellite
flights. Durable satellite series are obtained with TOMS instruments
onboard Nimbus-7 and Earth Probe, and SCIAMACHY/Envisat. Now, total
ozone measurements are realized by OMI/Aura, GOME2/MetOp-A, and
GOME2/MetOp-B. The instruments use backscattered solar radiation,
predominantly in the near ultraviolet range (300340 nm). The algorithms
of total ozone retrieval from these measurements are more complicated in
comparison with the ground-based ones where the Bouguer—Beer law is
considered.

In this work, distinctions between ground-based Dobson observations at
Vernadsky and satellite data series are studied. Two forms of the satellite
SCIAMACHY, OMI, and GOME2 data are considered: individual
measurements near the station (known as overpasses) and models with 6-
hour step realized on their base. The discrepancies are connected with both

93



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

real differences and uncertainties of the existing algorithms. Probability of
the large differences is higher in case of sharp spatial and (or) time total
ozone gradients, complicated structure of the underlying surface,
unfavorable conditions of the observations (high solar zenith angle,
intensive cloudiness). Comparison of the ground-based and satellite data
gives an information about possible sources of the differences.

Analysis of the Vernadsky observations shows their reliability.
Differences with satellite data rarely exceed several per cents. There are
signs of the little total ozone underestimation at the beginning and at the end
of the observational season (July — early August and May). Models based
on the satellite data are close with one another. Their yearly means typically
exceed Dobson values by 4-12 DU. Unfortunately, meteorological
conditions confine quantity of the most precise Direct Sun and Zenith Blue
observations, but Vernadsky Zenith Cloud Dobson series can be also
considered as reliable.

Arctic and Antarctic tropopause by the PACT data
O.L Ivaniha', A.V. Grytsail, G.P. Milinevskyl‘z‘3 , A.R. Klekociuk*®

'Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
*College of Physics, International Center of Future Science, Jilin
University, Changchun, China
*National Antarctic Scientific Center Ministry of Education and Science

of Ukraine, Kyiv, Ukraine

*Antarctica and the Global System Program, Australian Antarctic

Division, Kingston, Tasmania, Australia
>Antarctic Climate and Ecosystems Cooperative Research Centre,
Hobart, Tasmania, Australia

ivaoksi94@gmail.com

The polar and subpolar tropopause in both hemispheres is investigated
using the PACT data. The PACT database includes the high resolution
ozone/temperature data from radiosondes (balloons) above selected polar
sites. Each balloon ascent provides the profile of ozone concentration,
pressure, temperature and humidity (PTU) as a function of altitude, and the
spatial location of the balloon derived from ground-based radar or
differential Global Positioning System (GPS) measurements.
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Both the thermal and the ozone criteria are applied for determining of
tropopause height. The behavior of the monthly averaged thermal and ozone
tropopauses and their correlation with total ozone column and differences
between temperature at the 500 and 100 hPa pressure levels have been
analyzed in the report.

For both hemispheres maxima of tropopauses height occur during June —
October (but South Hemisphere one later then North one). A comparison
between the thermal and the ozone tropopause shows a very good
agreement but the thermal tropopause height are more pronounce and
shifted from ozone one approximately for 1-2 months. For both
tropopauses, the minimum lag behind the maximum for about 4 months.
Correlation coefficient between thermal and ozone tropopauses is close to
0.8 for both hemispheres.

Monthly averaged ozone tropopause height anticorrelates with monthly
averaged total ozone correlation coefficient close to -0.8 for Northern and to
-0.3 for Southern stations. In addition, there is height correlation between
tropopause height and temperature difference at 500 and 100 hPa pressure
levels (= 0.7 for the ozone and = 0.8 for the thermal tropopauses) dispute
the fact that temperatures and tropopause height correlate in Northern and
anticorrelate in Southern hemispheres.

The work was partly supported by National Antarctic Scientific Center
and by Taras Shevchenko National University of Kyiv, project 1I9BF051-
08.

Estimation of aerosol distribution in the atmosphere using
AERONET observations
and chemical transport model GEOS-Chem

N. Miatselskaya, H. Norka

Institute of Physics of the NAS of Belarus, Minsk, Belarus
nata.miat@gmail.com

The estimation of the aerosol content in the Earth's atmosphere is an
important part of the monitoring of the state of the atmosphere. Aerosol has
a considerable impact on air quality, and affects the planetary radiation
balance, resulting in climate change. The estimation of the spatial and
temporal distribution of atmospheric aerosol can be obtained by
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observations utilising various space- and ground-based instruments, and by
modeling.

Model simulations provide information on atmospheric aerosol
concentration with complete spatial and temporal coverage. However,
modeling results have a large uncertainty. Satellite observations provide
good spatial and temporal coverage, but they also have a considerable
uncertainty. The ground-based network of sun/sky photometers AERONET
(Aerosol Robotic Network) provides globally distributed observations of
acrosol optical properties in the total atmospheric column derived from
direct and diffuse radiation measurements. The AERONET retrieval
algorithm provides volume concentration for total, fine, and coarse aerosol
modes. AERONET data are regarded to be accurate enough to validate
model simulations and satellite remote measurements. However,
AERONET observations are sparse in space and time.

To obtain a likely true estimate of the spatial and temporal distribution
of aerosol volume concentration over the East-European region, we use the
optimal interpolation method. We combine the output of chemical transport
model GEOS-Chem and AERONET observations to obtain a weighted
average. Weight coefficients are chosen so as to minimize the mean-square
error in the estimate.

We assume that correlation between points depends only on the spatial
and temporal distance between them. The single spatially homogeneous and
isotropic, and temporally stationary correlation function was estimated from
eight East-European AERONET sites data for the full period of
observations (from 4 to 17 years for different sites). We use the correlation
function to propagate the observational data from the AERONET sites to
estimation points, and combine these data with the model results. We obtain
estimates of daily averaged aerosol volume concentration defined on a
regular grid 2° x 2.5° over the East-European region.

This work was partly supported by Belarusian Republican Foundation
for Fundamental Research.
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Proposal for polar mesosphere study by microwave radiometer and
Na Doppler lidar

V. Shulgal’z, G. Milinevsky1’3’4, W. Hanl, Y. Wangl, W. Huangs,
O. Evtushevsky®, A. Patoka’, A. Grytsai’, O. Ivaniga’

'International Center of Future Science, Jilin University, Changchun,
China
’Institute of Radio Astronomy, NAS of Ukraine, Kharkiv, Ukraine
3Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
“National Antarctic Scientific Center, Kyiv, Ukraine
SPolar Research Institute of China, Shanghai, China
genmilinevsky@gmail.com, genmilinevsky@jlu.edu.cn

The project for development of the microwave radiometer and the new
method/software for collaborative observations with Na Doppler is
discussed. It is planned to provide the measurements using both instruments
at Zhongshan Chinese Station. Microwave radiometer can provide
simultaneous measurements the mesosphere altitude profiles of ozone and
CO molecules thermal emission, and zonal wind. Na Doppler lidar is also
able to derive temperature, wind speed and density of the sodium at
altitudes between 80 and 110 km. The synergy of microwave radiometer
and Na Doppler lidar instruments allows receiving new data on vertical and
zonal winds in the middle atmosphere including temperature profiles.
Exclusive combination of two methods — microwave radiometry and
sodium lidar — for coherent observations will cover a gap in wind and
temperature profile data at high latitude mesosphere up to mesopause
region. These data are important for areas with the intensive mass and
energy exchange between the different atmospheric layers and will be used
for improve mesosphere-thermosphere exchange modeling and future
climate change projections. The first results of microwave mesosphere
observations using prototype MWR instrument (that developed for
Antarctica) at mid-latitudes Kharkiv region during major sudden
stratosphere warming in 2018 are discussed. The results of the project will
be a base for future developments of joint collaborative research of
atmosphere dynamics at Vernadsky station.

The work was performed at the International Center of Future Science,
Jilin University (JLU), Changchun, China, and partly supported by National
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Antarctic Scientific Center and by Taras Shevchenko National University of
Kyiv, project 19BF051-08.

Seismo-ionospheric coupling: electromagnetic channel, algorithm
and new results

Yu. Rapoport'"’, V. Grimalsky?, A. Krankowski’, S. Pulinets™*,
A. Fedorenko®, V. Ivchenko', S. Petrishchevskii'

'Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

2 Autonomous University of State Morelos, Cuernavaca, Mexico

*University of Warmia and Mazury in Olsztyn, Olsztyn, Poland
4Space Research Institute of RAS, Moscow, Russia

>Space Research Institute National Academy of Sciences of Ukraine and
State Space Agency of Ukraine, Kyiv, Ukraine
yuriy.rapoport@gmail.com, v_grim@yahoo.com, kand@uwm.edu.pl,
aurora28@i.ua, pulsel549@gmail.com

We present in details the algorithm for the modeling the stationary /
electromagnetic seismo-ionospheric coupling. This system of two second-
order equations for electric field components is derived from the Maxwell
equations. The rather strong penetration of electric field to the ionospheric E
and F layers has been modeled.

The packet of atmospheric gravity waves (AGW) radiated by the near-
ground source is proven to cause an effective initiation of electron
concentration perturbations in the unstable near-equatorial plasma in the F
layer of the ionosphere by Results obtained on the basis of this model
correspond to the data of satellite observations is shown. Therefore
atmosphere-ionosphere coupling due to AGW can be a mechanism,
alternative to the electromagnetic coupling, of strong seismogenic electron
perturbations in the ionosphere.

Two models of penetration of electrostatic field from the lower
atmosphere into the ionosphere have been explored, namely the model of
closed and opened field lines. It has been shown that the effectiveness of
penetration of the field in the first case is two orders of value stronger than
in the second case.
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Lower-Tropospheric wind pattern at the Antarctic Peninsula region
V. Timofeev', O. Evtushevskyz, G. Milinevsky2’3’4, O. Ivaniha®
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The tropospheric wind long-term pattern at the Antarctic Peninsula
stations Esperanza, Faraday/Vernadsky and Rothera is discussed. The
results of wind direction and wind speed analysis from measurements at
these Antarctic Peninsula stations during Austral winter months June, July
and August are considered. The difference in wind direction variability is
retrieved at neighboring stations Faraday/Vernadsky and Rothera, where
winter temperature correlated significantly (r = 0.91). The wind speed
values at these stations exhibit less but still reasonable correlation (r = 0.58).

Data from the Met READER project
(https://legacy.bas.ac.uk/met/ READER/data.html) and ERA-Interim
database (https://www.ecmwf.int/en/forecasts/datasets/archive-

datasets/reanalysis-datasets/era-interim) are used for study, as well as the
routine Vernadsky meteorological observations. The data for Vernadsky
wind direction from the READER base and the ERA-Interim reanalysis are
not consistent when monthly averaging values are compared. At Esperanza
according the ERA-Interim data, the western wind prevails, which
corresponds to the direction of the wind vector at the northern tip of the
Antarctic Peninsula, where this station is located. At the Faraday/Vernadsky
station according ERA-Interim data, the northern (meridional) wind
prevails, which is in agreement with the direction of the wind vector, when
cyclonic activity introduces the northern component of the wind in the
middle part of the Antarctic Peninsula, where Faraday/Vernadsky station is
located. However, the READER data, including measurements at the
stations, show the prevailing wind direction at Faraday/Vernadsky from the
wind sector 90-180°, which corresponds to the north and contradicts to the
data from the ERA-Interim dataset.

The high variability in the wind direction at Faraday/Vernadsky could
be explained by local orography with island landscape around the station
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and the Antarctic Peninsula mountains to the east, which serves as a barrier
to the zonal circulation. Besides, mean wind speed at Faraday/Vernadsky is
about twice slower than at Esperanza and at Rothera stations. The
establishing of the correct dominant direction of the zonal/meridional wind
is important for identifying the source of climate impact in the area of the
Faraday/Vernadsky station. Data at the measuring stations compared to the
regional lower-tropospheric circulation index, showing general winds
strengthening during the period of warming.

The work was partly supported by Ukrainian Hydrometeorological
Institute, by Taras Shevchenko National University of Kyiv, project
19BF051-08, and by National Antarctic Scientific Center of Ministry of
Education and Science of Ukraine. The work was performed in part at the
International Center of Future Science, Jilin University, Changchun, China.

Results of lidar and sunphotometer observations at Kyiv

Y. Yukhymchukl’z, G. Milinevsky1‘2’3, V. Bovchaliuk?, P. Goloub®, V.
Danylevsky”

'"Main Astronomical Observatory of National Academy of Sciences of
Ukraine, Kyiv, Ukraine
*Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
*College of Physics, International Center of Future Science, Jilin
University, Changchun, China
*Laboratoire d’Optique Atmosphérique, Université de Lillel, Villeneuve
d’Ascq, France

In our study we present the results of the aerosol particles optical and
microphysical properties and aerosol distribution analysis in the atmosphere
over Kyiv city, Ukraine. For this purpose we used the data that have been
obtained by lidar and sunphotometer observations. Lidar CIMEL CE370 has
been provided by the Laboratory Atmospheric Optics of University Lillel
during July-September 2015. Lidar observations have been compared with
the sunphotometer measurements at Kyiv AERONET station, which is
located on the roof of the Main Astronomical Observatory building of the
National Academy of Sciences of Ukraine in Kyiv. The sunphotometer
observations at Kyiv station have been provided since 2008. Comparison of
aerosol characteristics with corresponding aerosol optical thickness (AOT)
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values obtained by the AERONET algorithm was done and the influence of
air mass transport was studied.

The coefficient of extinction altitude variations and AOT were analyzed
using lidar measurements. During the observation period, the extinction
coefficient values vary within the range of 0.05 - 0.08 at altitudes up to 4
km. Average value of AOT varied from 0.2 to 0.3 for the same period.
Higher values extinction coefficients and AOT were observed at the start of
September, which associated with aerosol smog pollution over Kyiv (peat
burning, forest fires). The map of the mean values of AOT for the territory
of Ukraine using the platform GIOVANNI for scientific observational
statistics was created. The cluster analysis air mass transfer over the
territory of Ukraine has been provided for the lidar observations period
using HYSPLIT model.

This work was supported in part by the Main Astronomical Observatory
of the National Academy of Sciences of Ukraine (NASU) in the framework
of the Special Complex Program for Space Research 2018-2022 of the
NASU; by Taras Shevchenko National University of Kyiv, project
19BF051-08; by the College of Physics, International Center of Future
Science, Jilin University, China.

Classification and identification of sources of the periodic structures
on the continental maps of total electron content

Y. M. Zanimonskiy', O.V. Paznukhov', G. Nykiel’, M. Figurski’

'Institute of Radio Astronomy, National Academy of Sciences of
Ukraine
*Gdansk University of Technology, Gdansk, Poland
zanimonskiy@rian.kharkov.ua

Maps of total electron content (TEC) qualitatively and quantitatively
represent spatial structure of an ionosphere and, in some cases, give an idea
of flux of high-energy electrons from magnetosphere. This study is the
continuation of the Authors’ research presented at the Astronomy and Space
Physics International Conference at the Kyiv University in 2018. We
attempted to pass from research of separate ionospheric events to
classification of the various types of periodic structures observed on the
TEC maps. In addition, we associate them with the possible reasons.
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The classification was based on visible morphological features —
existence of spatial periodicity, and statistical characteristics of spatial
distribution. The set of criteria included correlation functions in space and
time, spectrums and functions of distribution of two-dimensional maps.
This has been completed with estimates of the height of ionospheric
inhomogeneities and its thickness.

Wavy-like variations of TEC with a spatial scale of hundreds of
kilometers arising every day and lasting near tens of minutes can be
associated with regular impact of thermospheric wind caused by the effect
of Calvin-Helmholtz's instability in the stratified atmosphere.

Almost periodic structures of continental scale over Central Europe,
which exist tens of minutes both in quiet and disturbed geomagnetic
conditions, are clearly visible on the presented TEC maps. These structures
are caused by the streams of electrons from the magnetosphere. Very
similar, in a form and in parameters, large-scale heterogeneities of
ionosphere over North America are observed but they must still be
interpreted.

In the category of mid-scale inhomogeneities, we defined two groups.
The first group contains more widespread inhomogeneities, which
occurrence is associated with the effect of ionization caused by the electrons
precipitation from magnetosphere. There are several arguments in favor of
such a classification. These heterogeneities are observed in a northern part
of the maps, near the border of a polar oval. Often they occur with direct
manifestations of electrons streams and have chaotic character with a small
lifetime. In addition, they are localized above the maximum of ionization of
the F2 ionospheric layer.

The second group is characterized by the coincidence on time and space
with intense meteorological events. The theoretical description of a
possibility of such coincidence is described in many researches. There are
also references with statement of coherence existence between phenomena
occurring in the troposphere and ionosphere. Based on our research, we
conclude that characteristics of the ionospheric inhomogeneities associated
with tropospheric events are very specific. However, certain conclusions
can be drawn after collecting additional experimental data.

We conclude that the ionospheric processes appearing regularly have
accidental or chaotic parameters. Their quality prediction can be rather
plausible, but the quantification may not be sufficiently reliable at the
current state of knowledge of the ionosphere.
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Vkpaina
zanimonskiy@rian.kharkov.ua

[IpemmeroM pobOTH € SKICHE Ta KUTBKICHE MOCHIIKEHHS KOPEISIii
MIPOCTOPOBO-YACOBUX 3MiH MOBHOTO EJIEKTPOHHOI'O BMICTY ioHOC(epu 3i
3MiHAMH NOTOKY €HEepriiHUX eJISKTPOHIB B MarHitocdepi M yac MOpUBY
COHSYHOIO BITPY — ICTOTHOTrO 30UIBIICHHS MNIUIBHOCTI 1 IIBUIKOCTI
3apsDKEHUX YaCTUHOK. [IOBHMI €NEeKTPOHHHH BMICT pPO3PaxOBaHO IO
JIAHUM CYNYTHHKOBHMX HaBiraliiHUX CHUCTEM, a JiaHi IpOo MOTIK eJIEKTPOHIB
oTpuMani 3 BUMIpiB “in situ” cynmyrHukamu wmicii POES. [ocmimxenHs
BUKOHAHO HA TPHKJIAJl JBOX reoMarHiTHuUX 30ypeHp ans Cs. Ilatpuka y
2013 i 2015 pokax. Meroro poOOTH € BH3HAYCHHS YMOB, 3a SKHX
BeJMKOMacIITabHI HEOTHOPITHOCTI ioHOchepr MOXYTh OyTH HACIiIKOM
BUCHITAHHS CHEPTiHHUX €IEeKTPOHIB.

MeToanka IOCTiKEHb IOJIATae y MOOYIOBI YacoOBOI MOCHITOBHOCTI
KapT IIPOCTOPOBOIO PO3IOJITYy TOBHOTO €JIEKTPOHHOTO BMICTY Ta
IHTEHCUBHOCTI TOTOKY eJeKkTpoHiB Hajx [liBHIYHOIO AMepukono 3
MOJAIBIIIMM CITIBCTABJICHHSAM KapT PO3MONITY PI3HOPIAHHUX MapaMeTpis,
OINiHIII CTyTEeHS MOMIOHOCTI Ta PO3PaxyHKy KOPENALIHHMX KOe]iIli€HTIB.
Perion pocmimkeHs BHOpaHO 3a yYMOBAaMH HAasSBHOCTI TYyCTOi Mepexi
npuiimadis ['HCC Tta cnpusatiuBoi koH]irypalii mpocTopoBOTO pO3IMOIITY
MTOTOKiB €HEePTifHMX YaCTHMHOK Ha BUCOTI opOiTH cymyTtHHKiB POES.

3a 10moMororw po3po0iIeHOT METOAMKH ONpalnboBaHO CYIMYTHHKOBI Ta
Ha3eMHI JaHi IiJ 4Yac reoMarHiTHUX 30ypeHsb. [lincymyBatu pesysbTaTé
MOXKHa HacTynmHUM 4uHOM. CrioctepexyBaHUH IPOCTOPOBO-YaCOBHI
PO3IOIT TIOBHOTO €JIEKTPOHHOTO BMICTY Y3TOJUKYETHCS 3 PO3IOIIIOM
MOTOKIB EHEPridHMWX €JEeKTPOHIB B TOMY BHIAJKy, SKIIO: HasBHI
BEPTUKaJbHI CTPYMH 3 MarHirocepu; IOTOKH EIEKTPOHIB MaloTh
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JOCTaTHBO BHCOKY IHTEHCHBHICTB; T€OMArHITHI 30ypeHHs HE IEePEBUIIYIOTh
TIEBHOTO PiBHS.

ITosicHeHHsT 3a3HaYEHUX YMOB JIOCHTH OYEBHIHO. BepTukanbHi MOTOKH
SHEepTiHHUX MPOTOHIB Ta €JEKTPOHH, IO BHCHIAIOTHCS 3 MarHiTocdepw i
BHUKJIIMKAIOTh IIOSIBY BTOPHHHUX €JIEKTPOHIB, SIKi 30UIBIIYIOTH IOBHHIN
SJIEKTPOHHHUI BMICT ioHOC(EepH. Y CIOKIHHUX I€OMarHiTHUX yMOBax Micys
Oypi KUIBKICTh €HEPTiiHUX YaCTHHOK B pajiallifHUX MosicaX 3MEHIIYEThCS 1
e(eKT 10JaTKOBOI 10HI3awil Tajae 10 HE3HAYHOTO PiBHA.

Iig yac cuiIbHOI TeOMarHiTHOI Oypi B Jif0 BCTYMAIOTh iHIN YHHHHKH,
SKi 3MIHIOIOTh TOBHUH eNeKTpoHHMH BMicT. Lle MoxyTp Oyt npeidosi
npouecu B ioHocdepi abo BIUIMB YACTHHOK 3 MEHIIOI EHEPTi€lo, IO He
peectpyroThes cymyTHuKamu Micii POES "in situ".

3aTpUMKH B Yaci MiX NEpUIMM KOHTaKTOM IIOPUBY COHSIYHOTO BITPY 3
MarHiTocheporo 3emili i ICTOTHHM 3pPOCTaHHSAM IIOTOKY CHEPTiHHIX
SJIEKTPOHIB ckianyu Bix miBroauau y 2013 pomi ta 1o Tppox roaus y 2015
pori. MOMEHT IIbOTO KOHTAKTy (iKCYEThCSI HA3eMHHMH MarHiTOMETpaMH.
3a cy4acHHUX TiloTe3 PO PeakIlito ioHoC(hepr Ha COHAYHI T€0aKTiBHI MOl
Liei Yyac BUTpayaeThCs Ha MPUCKOPEHHS eNIEKTPOHIB B MarHitocgepi. Pazom
3 TUM, Ha TJIi NIOBIJIBHOTO PO3BUTKY TIO/iH, Ma€ MicIie i HeraifHa peaxuis - B
MOMEHT JIOCSTHEHHS MarHitocepu 3emili MOPUBOM COHSYHOI'O BITPY B
CYNYTHUKOBHMX [aHUX BiJI3HAUYEHO pi3ke, Maibke TpUKpaTHE 301JIbLICHHS
MOTOKIB €JIEKTPOHIB 1 MPOTOHIB pi3HOI eHeprii. [IpHurHM LBOTO SIBUIIA IIE
moTpeOyIOTh MONANBIIOTO JOCHTIDKEHHS. 3aTpUMKa MK 30UTBIICHHAM
MMOTOKY C€HEpPrifHUX eNeKTPOHIB 1 TIIOBHOTO EJIEKTPOHHOTO BMICTY
MpUOJIM3HO Ha TMIBrOAWHHU BiAIOBiJa€ 3a BEJIMYMHOIO IIOCTIHHIN dYacy
ioHOC(epH.

BimMiHHOCTI B [IeTanmsX IBOX IPOAaHANi30BaHHWX IIOAiH, BUKJIHMKaHI
PI3HOIO IWHAMIKOIO 3MiH TapaMmeTpiB COHSAYHOTO BITPY Iepell OCHOBHHUM
MOPMBOM, Malld Miclle Ha TJIi 3arajbHUX TEHJEHLIH XapakTepHHUX s
MOTYKHUX TeoMarHiTHUX Oyps. [lomanpmri HOCHimKeHHS MPOBOAITHCS IS
HaKOMHWYEHHS CTAaTUCTHYHHWX MaTepiamiB i CTBOPEHHS aBTOMATH30BAaHOTO
nakery nporpam ais o6pooku nanux [[HCC B MOHITOPHHTOBOMY PEKUMI.
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XapaKkTepHCTHKH BJIA)KHOCTH BO31yXa, MX BJIUSIHHE HA
(opMupoBaHHe 00,IAYHOCTH B paiioHe YKPAMHCKOI aHTAPKTHYECKOI
cTaHUMH «AKageMuK BepHaackuii» (3amagHas AHTapKTHKA)

C.B. Knok

VYxpaunckuii runpomereoposnorndeckuit uactutyt I'CUHC u HAH
VYkpaunsl, Kues, Ykpauna
sklok 8@ukr.net

[epepacmpeneneHre BIaXKHOCTH BO3AyXa (0OCOOCHHO aaBEKTHBHOH ee
COCTaBIIAIOIIEH) SIBISICTCS OCHOBHOH OTJIMYHUTEIBHOW OCOOEHHOCTBIO
(dbopMHUpOBaHUSA W Pa3BUTHS OONAYHOCTH MOJSPHBIX paioHOB. [I0CKOIBKY
o0naka W BRIMANAIOMIME W3 HUX OCAJAKH OTHITPAIOT BAXKHYIO pONb B
mporeccax TOrogoo0pa3oBaHMs, aHANW3 XapaKTePHCTUK  BIAXKHOCTH
MIPeICTaBIICT OCOOBIN HMHTEpeC M HCCIEeNOBaTeNel ITHX TEePPUTOPHH.
Obnaka moJsipHOM  atMocdepbl M cTparocdepbl  MPEICTaBIICHbI
CYIIECTBEHHBIM pa3HooOpasueM (opM, BUIOB U Pa3HOBHIHOCTEH, YTO
CBHUJIETENICTBYET O CIIOXHOCTH U MHOT000pa3uu aTMOC(EPHBIX MPOIECCOB,
MIPUBOJIANINX K UX 00pa30BaHUIO U JabHEHIIIEMY Pa3BUTHIO.

B pabote mpoBemeH aHanmM3 CYTOYHBIX JAHHBIX XapaKTEPUCTHUK
BIIAXKHOCTH BO3TyXa, 00MIei 00JaYHOCTH, KOJIMIECTBA MTACMYPHBIX U SICHBIX
JHEH, a Takke aTMOC(HEpHBIX OCATKOB TI0 pe3yibTaTaM HaONIOJCHHN Ha
YKpauHCKOW aHTapKTHIECKOH CTaHIWU «AKaneMuk Bepranckuit» (65°15'
oar., 64°15' 3.1) 3a 1971-2018 1r., wucciaeqoBaHa MEXKCYTOYHAsS
HM3MEHYHUBOCTH 00JIAYHOCTH.

Ce30HHasT COCTABILIIONIAS BIAXKHOCTH BO3IyXa SBISCTCS BECOMOM
4acThIO OOIIEH €€ M3MEHYUBOCTH — B CIIy4ae C MaplUaTbHBIM JaBICHHEM
BOASHOTO Tapa oOHa cocTaBuia Oomee 63%. JlnmHHONEpHOIMUYECKas
cocTtapisiomas ¢ mepuogoMm 17,2 toma omumcaHa 37%. AMITTUTYIBI
MEJUICHHBIX KOJIeOaHU MPEICTaBICHBI CIIEKTPOM COCTABIISIONINX, KOTOPhIE
He npesbimmaomux 0,4 rlla, Toraa kak ce30HHas W3MEHYUBOCTH OIHCAaHA
omuHo# ammumTynod — 1,2 rlla. [lomyueHHBIE pe3yJIbTaTHl SBISIOTCS
CTATUCTUYECKH 3HAYUMBIMU.
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MeTteopoJioriuni yMmoBu (popMyBaHHs piBHIB 3a0pyIHEHHS NMOBITps
B micTi Mapiynoanb

€. Kinrenko, T. Koznenko

VYxpaincekuii rinpomereoponoriyanii inctutyt JCHC ta HAH
VYkpainu, Kuis, Ykpaina
kozlenkot@ukr.net

3a0pyAHCHHS MOBITPS B MICTI € CKIQAHUM 0arato(GakTOPHUM SIBHIICM.
BaxnuBa ponb y (opMyBaHHI NEBHOTO piBHS 3a0pyAHEHHs atMochepH
HaJIS)KUTh METEOPOJIOTIYHIM BEIWYMHAM. AHaJI3 BUNaJKiB BUCOKOTO PiBHS
3a0pyIHEHHS TOBITPSI B MICTi TO3BOJHMB BCTAHOBHUTH JIESKi 3aKOHOMIipHOCTI
BIUIMBY METEOPOJIOTIYHMX YMOB Ha KOHICHTpAMii MIKiITUBUX IOMIIIOK.
OCHOBHI METEOpOJIOTIYHI BENMYMHH, SKI B HAWOUIBIIOMY CTYICHIO
BIUIMBAIOTH Ha 3a0pyaHEHHS atMocdepHOro moBiTps B Micti Mapiymos,
HACTYIHi: BiTep (HampsM Ta MIBUIKICT), TeMIIepaTrypa TOBITpPA,
CHUHOIITHYHA CUTYaIlisl Ta MONEpeaHE 3a0pYAHEHHS aTMOC(HEPHOTO MOBITPSI.

Pexxum BiTpy € OAHUM i3 TOJNIOBHUX (AKTOpPIB, BiJ SKOTO 3aJIEKUTh
XapakTep PO3MOBCIOKEHHS KOHIEHTpALiil 3a0pyJHIOBAJIBHUX JOMIIIOK.
BB HanpsiMy BITpY Ha 3a0py/JHEHHS aTMOC(EPHOro MOBITPsI HAUITKiIIe
NPOSIBIISIEThCS, KOJIM JDKEpela BHUKHIIB poO3MilleHI 3a MictoM, abo
HaBITPSHIN 9¥ MABITPSAHIA HOTO YacTHHI. Mapiynoib BITHOCHTBCS 0 MICT,
JUIL SIKAX HAampsiM BITPY BiJirpa€ BaXKIMBY pONb. Y MICTI IepeBaxae B
XOJIOAHUH 1 TETUTHH Mepioau CXiTHUHA BiTep. Y MICTI BiIMi4aeThCsl HE3HAYHA
MTOBTOPIOBAHICTh SIK IITHJIIB, TaK 1 BENMKWAX IOBUAKOCTEH BiTpy. B yci
Ce30HH HaWOiNBIIa TOBTOPIOBAHICTH INPHUIIAJa€ Ha IMIBHAKICTH BITPY 2 —
Sm/c.

Awnaniz  ymoB (OpPMYBaHHS IJBUIIEHOTO PiBHSA  3a0pyIHEHHS
atMocepn B Mapiynomni mokaszas, Mo cepesl 6araTb0X METEOPOJOTIYHHX
YHHHUKIB, IO BIUIMBAIOTh Ha 3a0pyaHEeHHS aTtMoc(epHOro IOBITpS,
0COOJIMBO BaXJIMBa pOJIb HAJIEKHUTh CHHONTHYHOMY (akTtopy. Tun
CHHONTHYHOTO  MPOLECY, XapakTep UUPKYJSLii  MOBITPSIHUX — Mac
00yMOBITIOIOTH CTYIIHB 3a0pyAHEHHS aTMOochepH.

['osloBHUM 3aBIAaHHSM 3aJIMINAETHCS IMIJABUINEHHS €(QEKTUBHOCTI POOIT
JUISL  TIOJINIIEHHS CTaHy aTMOC(EpHOro TOBITPS MICT 3a pPaxyHOK
KOPOTKOTEPMIHOBOTO 3HIDKCHHSI BHKHIIB Ta KOHIICHTpAIil ITOMIIIOK Y
nepio  HECHPUSTIMBAX  METEOPOJIOTIYHMX yMOB Ha OCHOBI  ix
KOPOTKOCTPOKOBOT'O TIPOTHO3Y.
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JocaigKeHHSI Cy4aCHOI0 CTaHy CKJIaJ0BHX pagianiiiHOro pe:kumy
Ta BU3HAYEHHS (POTOCHHTETHYHO AKTHBHOI pagiamii 3a TenJmii mepiox
y 1986-2015 pp. Ha TepuTopii Ykpainu

JI.C. Pubuenko, C.B. CaBuyk

VYxpaincekuii rinpomereoponoriyanii incrutyt JCHC ta HAH
Vkpainu, Kuis, Ykpaina

3a CTaTHCTHYHMM aHalli30M, Ha OCHOBI MOOYJOBaHMX TaONUIb i KapT
LIOI0 TPUBAJOCTI COHSYHOTO CsiiBa, MpsAMOi, pO3CiTHOT 1 CcymapHOI
coHAYHOI pamiamii 3a 1986-2015 pp., mMpoBeAcHO MOPIBHAHHSA BiTHOCHO
kiimMaronorigaoi Hopmu 1961-1990 pp. Ha Tepuropii Ykpainu. Bukonano
PO3paxyHKH (OTOCHHTCTHYHO akTHBHOI pamiarmii (PAP) 3a cnemiaapHUMHU
(dbopMynaMu y OKpeMi MicsAIli Ta TeTUIHH mepio poky 3a 1986-2015 pp.

VY ocranHpoMy TpuamaTHpiddi 1986-2015 pp. BigOyBamuch KOMTUBaHHS
CKJIaJOBMX CyMapHOi pajiamii Ta TPUBAJOCTI COHSYHOTO CSHBA Y TEIUIOMY
nepioZii poKy BiHOCHO KIiMaToJoridHoi crangapTHoi HopmH 1961-1990
pp. [ns 3HauHOi YacTWHM TepHUTOPIl KpaiHM CIOCTEpIrajgoch MiIBUIICHHS
npsiMoi pazianii i 3HWKEHHsS PO3CisIHOT Ta 3pOCTaHHSI CyMapHOi COHSIYHOT
panianii. Bixmivanocs 3011bLIEHHS TPUBAJIOCTI COHSYHOTO CSHBA.

3a CHOOCTepPEXEHHSAMU Haj MpPSAMOIO, PO3CITHOIO Ta CyMapHOIO
IHTETrpaJIbHOIO COHSYHOIO  pajJiali€lo  pPO3paxoBaHO  3HAYCHHS
¢orocurTeTHYHO akTHBHOI pamiamii (DAP) y okpemi Micsmi Ta Terummit
mepiox poky 3a 1986-2015 pp. i3 BHKOPHCTaHHAM HENPSIMHX METOIIB
po3paxyHky, ogepxkaHux B YkpI'MI 3a  excnepuMeHTalbHUMH
JOCI/KEHHSIMH Ha OCHOBI CIIEKTPaJIbHUX CIIOCTEPEKEHb.

3a HempsAMHMH METOAaMH, po3pobieHnMu y MeteoposoriuHiit
oOcepBaropii MOCKOBCBKOTO JIep)KaBHOTO YHIBEPCUTETY Ha OCHOBI
CIIOCTEPEKEHb HAJ[ TPUBAIIICTIO COHSAYHOTO CSiBa, BU3HAUYCHO PIBHSIHHS Ta
IIpOBeIeHO po3paxyHKu cymapHoi DAP 3a okpemi micsmi ¥ Temmii mepion
1986-2015 pp. Ha MeTeOpOIOTIUHIN Mepexi YKpaiHu.

OTtpumani nepexinHi KoedimieHTH OO MPsIMOi, PO3CIsTHOI Ta CyMapHOI
OAP B VYkpI'MI wmaibke 30iraloTecst i3 eKCHEPUMEHTAIBHUMHU
CHIBBITHOIICHHSIMH, IO BH3Ha4eHI B ['0JIOBHIN reodisuuniii oOcepBaropii
(Canxkr-IlerepOypr) Ta anst cymapHoi PAP y MO MATY.

Po3pobka emmipuuHux MetofiB po3paxyHky ®AP, mo npoBoaunacs y
pi3HMX KpaiHax 3a BHU3HAYAJIBHUMM YHMHHHKaMu: Bucororo CoHug,
Npo30picTio aTMocdepH Ta XMapHICTIO, Y3TOJUKYIOTBCS 3 OTPUMaHMMHU
pe3yJbTaTaMH.
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Diffuse interstellar bands. Historical overview
V.B. Marusiak
Odessa [.1.Mechnikow National University, Odessa, Ukraine

Diffuse interstellar bands (DIBs) are features of the absorption spectra
observed in the spectra of astronomical objects in the Milky Way and other
galaxies. They are due to the absorption of light by interstellar medium.
Now, About 500 bands have been spotted in ultraviolet, visible and infrared
wavelengths.

The discovery of the first known DIBs by Mary Lee Heger of the Lick
Observatory in his paper on "stationary" absorption lines in the spectra of
remote double stars in 1922. After almost a century, the DIBs are now
recognized as a main reservoir of organic material in the galaxy — but their
origin remains unknown. Some characterize the DIBs as the oldest
spectroscopic question in the astronomy.

Between the 1930s and the 1970s, astronomers active in the DIB
problem favored a non-molecular origin. Instead of gas-phase molecules in
the interstellar medium (ISM), dust grains with impurity centers came into
trend. The movement away from molecular explanations was based
primarily on the good correlation of DIB strength with interstellar dust
extinction, and on perceived improbability of forming and maintaining a
significant population of molecules in the diffuse interstellar medium where
the DIBs reside. Friedman et al. (2010) summarized the literature on
DIB/dust extinction.

In 1985 both Van der Zwet et al. and L’eger et al. stipulated explictly
the socalled PAH-DIB hypothesis. The main idea of the PAH-DIB
hypothesis proposed by these authors states that: polycyclic aromatic
hydrocarbons (PAHs) are predicted to be the car- riers of (some of) the
diffuse interstellar bands1. Essentially this was a direct follow-up on the
pioneering work by Allamandola et al. (1985)and Puget et al. (1985) in
which it was shown that PAHs emit in the unidentified infrared (UIR) bands
due to excitation upon absorption of optical- UV photons.

Now, PAHs are among the major candidate as their carrier molecules.

109



ASTRONOMY AND SPACE PHYSICS IN KYIV UNIVERSITY

MatematuuHi meToau npogecopa KIII B.B. Byagurina B
aACTPOHOMIYHHX JI0CTIIZKEHHAX

JI.C. BamroBa

JepxaBuuii monitexniunuit myseit mpu KIII im. Iropst Cikopebkoro,
KuiB, Ykpaina

ACTpOHOMIsI TICHO MOB'A3aHa 3 MaTeMaTHKOI Ta (izukoro. Di3uuHi
3aKOHM [JalOTh IOSCHEHHS SBUINAM B acTpoHOMii. 30Kpema, BIAKPHUTTS
HOBHX 3IpOK, BUBYCHHS OYIOBH i CKJIamy 3ipOK, pO3PaxyHOK TPAaeKTOpii
PYXy KOMET CTaJli MOXXJIMBHMH 3aBJISIKH BHKOPHUCTAHHIO CIICIialbHUX
(GI3MYHUX METONIB IOCHTIMKEHHS. 3 PO3BHTKOM acTpPOHOMIl Ta (i3uKH
3'ABHJIACh TaKa HayKa SK acTpodi3nka, sKka BHBYAE (PI3UYHI BIACTHUBOCTI
HeOeCHHUX TiJI i MPOIIECH, IO MPOTIKAIOTh B HUX 1 B KOCMIYHOMY HPOCTOPI.
OpHak, i3WYHI [OOCHIMKEHHS MAalOTh JIOKa30By 0a3y TOAi, KOJHK
CHHMPAIOTBCS HAa TOYHI MaTeMaTH4HI po3paxyHKH. Tox, 3 PO3BUTKOM
MaTeMaTUKH 3’SBJLSIFOTHCSI HOBI MOXJIMBOCTI aHamizya (isu4yHux sBuil. B
XX CT. acTpOHOMIYHI JIOCTI/DKEHHS CYTTEBO 30araTHIHCh 3aBJSIKH
CTpiMKOMy pO3BUTKY Teopii iimoBipuocteii (TH). 3okpema, ykpaiHchka
HaykoBa mkona TV Gyma crBopena B 50 - x pp. XX cr. i 3acHOBHHKOM
craB bopuc BomomumupoBud ['HemeHko, y4deHb KpamuxX TIPOBIAHUX
nMoBipHOCHUKIB.  [IpefcTaBHMKN i€l HAyKOBOI IIKOJM NpamioBald B
InctuTyTi MatemaTuku, [HCTUTYTI KibepHeTHKH, KUIBChKOMY YHIBEpCHTETI
ta B KriBchkiii momitexHiri. [IpogoBxyBadeM Miel HAYKOBOI MIKOJIH JOKTOP
¢$i3uKO-MaTeMaTHYHUX HayK, Tnpodecop KHIBCBKOrO MONITEXHIYHOTO
incturyty (KIII), 3aBigyrounii kadeaporo MaTeMaTHIHOTO aHAIi3y Ta Teopil
nmoBipHocTel — Banepiit Bonogumuposud bynaurin (1946 — 2012).

Biz B 1970 p. orpumaB cnenianpHicTh «Teopis HMoBipHOCTEH i
MaTeMaTH4Ha CTaTUCTUKay», 3alpoBakeHy b. B. 'HeneHKOM B KMiBCbKOMY
yHiBepcureti. Buenuit 0y yunem akazmemika A. B. Cxopoxoxa (mkoma b.
B. I'menenxa). Bin ysifimoB B icTopito MaTematnku sk Qaxiseup 3 TH,
MaTeMaTU4HOi  CTaTHCTMKH,  Teopii  BHUIIQJKOBHX  IPOIECIB  Ta
(YHKIIOHATFHOTO aHATI3Y.

Hayxkogi inTepecu B. B. Bynaunrina Oynu cKOHIEHTPOBaHI Ha MUTaHHIX
30KHOCTI BHIAJKOBHX EJIEMEHTIB y JIiHIMHNX npocropax. HuHi mmpoko
BIZIOMHMH € HOTO Pe3yJbTaTH JJIsl CyM HE3aJIe)KHUX BHUIA/JIKOBHUX €JIEMEHTIB,
SKI NpUIMalOTh 3HAUEHHs y OaHAXOBUX IIPOCTOpax — I€ y3arajJbHEHHS
HepiBHOCTI JIeBi, NpUHIMI NOPIBHSHHS AJIS PSIIB HE3AIEKHUX CJICMEHTIB,
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MIPUHIONI CTHCKAaHHA JJIs TAyCCOBHX BUIAIKOBUX eneMeHTiB. Lli pesynpratn
CTaJli OCHOBOIO iforo MoHorpagi “CXoZMMOCTh CIIyYaiHBIX JIEMEHTOB B
Tomosorniaeckux mpoctpancTBax” (1980 p.) ta “HepaBeHctBo bpyHHa—
MunkoBckoro u ero nprioxerns” (1985 p., coinsro 3 O. b. Xapasimsii).

HocmimkyBaanit B.B. BymmurinuMm OaHaxiB-mpocTip Ie TMOBHUI
HOPMOBaHUH BEKTOPHUH TPOCTIp. BUXiTHUMHU a1 CTBOpPEeHHS Teopil
0aHaX0BOrO-NPOCTipy Nociyxuin BeeaeHi J. ['misoeprom, M. ®perre i ©.
Pucom ¢ynkuionansHi npocropu. CaMe B IIMX NMPOCTOpax OyJIM CIIOYaTKy
JOCHIJDKCHI (DYHJIaMEHTadbHI TOHATTS CHJIBHOI 1 ciabkoi 301KHOCTI,
KOMIIaKTHOCTI, JIIHIHHOTO (hyHKI[IOHAJy, JIIHIHHOTO orepaTopa i iH.

KocMmiuHMiI mpocTip MOXKIMBO 3 MareMaTHKHOI TOYKH  30py
MPEICTaBUTH SK HOPMOBAaHWI MPOCTIp Ta 3aCTOCOBYIOUM MHMOBIpHICHI
METOIW, TIPH IOMY BHKOHYBaTH pIi3HOMaHITHI HOTO MOCIIKCHHS,
PO3paxyHKH I NpPOTHO3YBAaHHSA IUHAMIKM KOCMIYHHX CHCTEM 3 BHCOKHM
CTyIICHEM BipOTiTHOCTI.

BekTopHuil Meron SKUH 3acTOCOBYEThCA MJII PO3B'A3yBaHHs 3ajad
0aHAXOBOMY-IIPOCTOPI HA CHOTOAHIMIHIA JCHP HAWOUTBII TOTYXHUH 1
JI03BOJISIE PO3B'A3yBaTH (PAaKTUUHO BCi BUIM MaTEMaTHYHUX, (i3UYHUX,
ACTPOHOMIYHMX, 0I0JIOTIYHMX 1 TexHIUHUX 3amad. CyTHICTh IIbOTO METOLY
nojsrae B TOMY, IO TE€OMETpHYHA 3ajJadya IepeKIaJacTbcs Ha MOBY
anreOpH, 1 ii po3B’si3aHHs 3BOJUTHCS 10 PO3B’SI3aHHS PiBHIHb, HEPIBHOCTE
g1 iX cucreM. HHUHI BEKTOpM YCHILIIHO 3aCTOCOBYIOTHCSI B KIIACH4Hiil
MexaHini [amimes - HeprooroHa (B 1i cydacHOMy BHKNAmi), B Teopil
BiTHOCHOCTI, KBaHTOBI# (i3HIIli, aCTPOPI3HUIII.

Hanpuxkiami 70-x pokie B. B. Bymaurin mouaB BuBuUaTH CyOrayccosi
BUIAJKOBI  BEIWYMHH. Pe3ympTaroM  1pOoro  crajga  MoHOTpadis
“MeTpHrUyecKue XapaKTepUCTUKU CITyJalHBIX BEMYUH U mporeccoB” (1998
p., vy cmBaB 3 }0.B. Kozauenko). [HmmM#m #HOro MOCSITHCHHSIMH €
JOCII/DKSHHS IMITYJIbCHUX IepexiTHuX (GYHKIIH y JHIHHUX cUcTeMax 3
BUIIaJJKOBUMH IIYMaMH, KOPEJIOrPaMHHUX OLIHOK, & TaKOX Yy3arajibHEHHS
teopeM JleBi—bakcrepa. B KIII pa3om 3i cBoiMH y4HAMH BiH JOCTiIKyBaB
OCITWJIALIIMHI  BIACTUBOCTI TayCCOBUX TOCHIJOBHOCTEH Ta TpaHUIHUX
TEOpeM JIISl CYM BHIIAJIKOBHX BEJIMYMH 3 ONepaTOpHUMH HOpMyBaHHsIMH. L1i
JOCHIJKeHHST Oy TOKJIajgeHi B OCHOBY MoOHOTpadii “@yHKIMOHAIbHBIC
METO/IBI B 33/1a4aX CYMMHPOBaHUS cirydaifHeix BexnunH” (1989 p., cninbHOT
3 C.O. Connuesum). Takox Banepiit BonogumupoBiy BuBUaB y3arajabHEHi
NpOLIECH  BIJHOBJICHHS Ta BIANOBiMHI Kiacuw (QyHKOi  (30Kpema,
TICEBJIOPETYJISIPHI), SIKI BUHUKAIOTh Y BiIMOBIAHNX TPAHUYHHUX TEOpEMax.
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HocmimkenHs  Bamepis ~ BomomummupoBH4a  cTand — MOTYXKHUM
IHCTPYMEHTOM  JIOCHi/KEHb SKHM J1a€ TeBHI KUIBKICHI 1 sKicHI
XapaKTePUCTHKH MPOCTOPOBHUX 00 €KTIB.

Huni Teopis ©0aHaXOBOTO-TPOCTipY pO3BHBAJIACS IapalielbHO i3
3arajibHOI0 TEOPI€I0 JNiHIHHUX TOIOJIOTIYHUX TIPOCTOPIB 1 sBISAE coOOIO
nobpe po3pobseHy ramy3b  (YHKIIOHAJBHOTO — aHadi3y, IO Mae
(6e3nocepeqHBO 200 Yepe3 TEOpilo ONEepaTOpiB) YUCICHHI 3aCTOCYBAaHHS B
PI3HMX PO3/ijax MaTeMaTUKU. 30KpeMa 3a HOro JIOMOMOI0I0 MOXKYTh OyTH
3MOJIENTbOBAHI KOCMIYHI CHCTEMH Ta PyX O0’€KTiB SIK KOCMIYHOTO Tak i
IOTYYHOT'O MMOXO/PKCHHA B HUX.

OTtpumaHi BUCHOBKH B poOoTax B. B. bBynaurina aaoote MOXIHBICTH
OymyBaTH MaTeMaTH4YHI MOJENI Ta IOCHI[KYBaTH IX U pO3B’sI3yBaHHS
HIMPOKOTO KJIACy aCTPOHOMIYHHUX 33124 3 BHCOKOIO TOYHICTIO.

Biorpadiuni gocaizkeHHs1 ACTPOHOMIYHOI0 My3el0: MaJI0BiIOMi
¢axru :xuTTa npogecopa P.II. Morens (10 160-pivus 3 1us
HApOJKeHHs) Ta cniBpodiTHuKa oOcepBaTopii IL.I'.JlyxHoBchKOrO
(110-Ta piyHHLS HAPOMKEHHSA).

JI.B.KazanieBa

ActpoHOMiuHHU#T My3eit AcTtpoHoMiuHOT 00cepBaTopii KuiBchkoro
HaIlioHAITBFHOTO yHiBepcuTety imMeHi Tapaca llleBuenka, Kuis, Yikpaina

ACTpOHOMIUHHI My3eld TpOIOBXKYye 30HMpaTH Marepiadd i BHBYATH
HAYKOBI IIITXH Ta JOJi KOJHIIHIX ciBpoOiTHUKIB OOcepBatopii i kadempu
actpoHowmii. bini TuAMu Ta 3aMOBUYBAaHHS JESIKMX (DAKTiB JKUTTS BiTOMHX
KHIBCHKMX  aCTPOHOMIB,  BIJJHOBJICHHS MpHU3a0yTHX IMEH  CTaloTh
MOJKJIMBMMH 3aBISKM BUBYCHHS MaTepialiB, sKi 30epiraioTh pi3Hi apxiBu, B
TOMy 4HCIi 1 3apyOikHi, CcHiBOpami 3 My3esiMH, KHEBO3HABILIMH,
JMOCTiAHWKAMHU iCTOpii Haykd, KOHTakTaM 3 pOJWHAMH, CIOTrajaM
CYYacCHUKIB.

PoGept [Mumumosny @orens (1859-1920) — ogun 3 HANOUTBII BiZOMUX
mmpextopis  KuiBchkoi oGceppatopii. Moro Giorpadiro  BMimryroTh
NPaKTHYHO BC1 BHJAHHS BIANOBIAHOTO mpodimo. BiH  BHIycKHUK
KuiBcbkoro yHiBepcHTETy, MaB 4yJOBI MOXIJIMBOCTI BJJOCKOHAJICHHSI CBOET
crnewjanizamii y eBponeichkux (axiBiiB, OyB HelmepeciyHUM BHKIIaJadyeM,
CKJIaB s MiAPYYHUKIB JUI HABYaHHS aCTPOHOMIB, BUKJIaJaB aCTPOHOMIUHI
Ta Teole3WYHi NpeJMeTH He TiIbku B YHiBepcureTi, a W y KuiBchkux
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Bunmmx sxiHoumx Kypcax, OyB YYaCHHKOM 1 CITiIB3aCHOBHHKOM 0aratpox
MIPOCBITHEHCHKUX TPOMAJCHKUX OpraHi3amii, MIMPOKO BiJOMHUI CBOIMHU
JOCIIDKEHHSIMH B Taly3i HEOSCHOI MEXaHIKM Ta TEOPETUYHOI acTPOHOMIl,
Horo MeToau BU3HAYECHHS OpOiT 1 1oci € akTyansHUME. Bin ogomoBas KAO
Yy BaXKKi "acu 3nmamy nomitugaux emnox 3 1901 mo 1920 pp., 6paB y4acts y
eBakyauii yHiBepcuteTy 1 obOcepBatopii y 1915 pomi, ¢axtnuno 36epir
OOcepBaropito B uyacu posdopMmyBaHHs YHiBepcurery CBsTOrO
Bonogumupa. [leski ¢axru ioro Giorpadii, 30kpema apemr Ta BilloMocCTi
PO POAMHY HIKOJIM He OymM OCBITJIEHI B HayKoBili Ta Oiorpadiuniii
JTepaTypi.

Ierpo Tinspouu yxHoBcbkuii (1909-1963), BUIMYyCKHUK MeXaHIKO-
MaremMatudHoro ¢akynsrery MJIY oTpuMaB cremiagbHICTh acTpOHOMaA y
1939, mpompanroBaB HAyKOBUM Ta CTapIINM HAYKOBUM CITiIBPOOITHHKOM B
KuiBchbkiil yHIBEpCHTETCHKIA acTpOHOMIUHIN oOcepBaTopii Tpoxw OiybIme
5-tm pokiB (1949-1954) cmowatky B acTpOMETPHYHOMY, IIOTIM B
actpodizmuHomy Bigmimax. CroocTepiraB Ha MepHIIaHHOMY Kpy3i 3a
nporpamoro «Bu3HaueHHA mOCTiHHOI pedpakmii mns micra Kueay» Ta
poBOAMB 00poOKy criocTepekeHb cxuiieHb Karamory ciaOkux 3ip, OyB
AKTUBHMM CITOCTEpiradyeM acTepoifiB ¢ororpadiyHMM METOJIOM Ta
[IPOBOJIUB BUMIPH IUIATIBOK 1 OOYMCIIIOBAB IMOJOXKCHHS MaJIUX IJIAHET, BiB
TEOPEeTUYHI JOCTi/PKEHHsI THTaHb TOXO/KeHHS KomeT. Kpim Toro, OyB
AKTHBHHUM IOMYJISIPU3aTOPOM HAyKH: HPOBOIUB eKkcKypcii B ObcepBaTopii
JUIL HAceJeHHS Ta NpPOYMTaB 0araTo HAyKOBO-NMOMYISAPHUX JIEKLiH 3
BHi3maMu 1O YKpaii. 3BimpHEHBCcsA 3 OOcepBaropii, OTpHMaBIIH MicIe
BHKIanava B KypchkoMy rmeqaroriaHoMy iHCTUTYTI.

"BaockoHalieHHsl BUMipY BcecBiTHLOro yacy. [louyaTok."
( 1o 125 piuus Bin Aus HapoakeHHs Mukouan Croiiko-Paguinenko)

A.O. Kopcysb
l'onoBHa actporomiuHa obcepsaropiss HAH Vkpainu, Kuis, Ykpaina

ITpo HaykoBy i opranizauiiiny aisuibHicTs Mukosm Croiiko-Panunenko
(1894-1976), Bumyckuunka  HoBopociiicbkoro  (auHi  Ozjecbkoro)
yHiBepcuteTy, yuHs akajgemika O.f.OproBa. 3 1924 p.BiH mpamoBaB y
ciry>x06i yacy [Tapusbkoi obcepBaropii, a B 1944-1964 pp. OyB KepiBHUKOM
MikHapoaHoro Gropo vacy B Ilapwki. Bxe Ha Toif wac Oyno Bizomo,mo
HEpiBHOMIpHE  OOepTaHHA 3eMlli €  NPUYHHOK  HEMOXKIHUBOCTI
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0e3mocepeTHFO 3 aCTPOHOMIYHHX CIIOCTEPEKCHb BCTAHOBUTH PiBHOMIpHY
mKamy a8 Bumipy dacy. Came  3aBmakum  imimiatuBam M.CToHKO
BBOAWJIVICS CIIOYATKy KBa3ipiBHOMIpHI IIKanmu Bu3Ha4YeHHS BcecBiTHROTO
gacy (UT1,UT2), a 3romom mpu HOTO CIpPHSAHHI 1 BBEIEHHS PiBHOMIipHOI
IIKaJId aTOMHOTO 4acy. BiH aBTOp BIAKPUTTS CE30HHOI HEPiBHOMIPHOCTI
obepranus 3emii. disipHicts M. CToliko Big3HayeHa OaraTbMa IpeMisMH i
JUTUIOMaMH.

YkpaiHOMOBHI HAyKOBO-NIONY.JIAAPHI BUJAHHS 3 aCTPOHOMII nepioay
HalliOHAJILHO-BU3BOJILHUX 3Maranb (1918-1920)

M. Jlamko
KuiBcekuit YriBepcureT iMeHi bopuca ['pinuenka, Kui, Ykpaina

IloBaneHHs camomepX aBCTBa #  IOYATOK JAEP>KaBOTBOPUHX
npoLeciB Ha YKpaiHCBKUX 3eMJIAX CIHPHUYMHWIN MacoBe JpPyKYyBaHHS
YKpaiHOMOBHHMX KHMKOK. CTBOPIOBANMCS JpPYKapHi, BIAPOKYBAIUACS
3aboponeHi napusmom «IIpocsituy. [losiTHYHA aKTUBHICTH HAPOJIHHUX Mac
BUKJIMKaJNa BEJIMYE3HUH IIOMUT HACeleHHS Ha BCl BHAM JPYKOBaHOI
npoxykuii. He OynM BHHATKOM 1 HayKOBO-NOMYJSIpHI Opourypu 3
acTpOHOMIi, IO APYKYBaIMCS Bigpa3dy KiIbKOMa BHJIaBHHITBAMH.
Oco0mBO [BOMY CIHpHsIa BiZHOCHA cTalimi3amis 3a rerbMaHaty Il
Ckopomnancekoro. Tak, Tineku 3a 1918 p. O6ymo Bugano 4 6pomrypu: «IIpo
HeOo» C. Yepkacenka (y nBox kuurax), «Hebo i 3ipku» B. JlyHkeBuua,
«Heb6o 1 3emmsa» O. I'puropoBmdu. B HacTymHi pOKHM BHACTIIOK psIy
HETaTUBHHUX CYCIUIBHO-TIONITUYHUX TMOMIA BHHIIIO JHUIIE IO OIHIN
opomypi B 1919 p. (nepexnan npaii [. Baitamiraiina «[loBcTaHHs CBIiTY i
3emii») 1 B 1920 p. «Komern» II. Anennua. PosrmsHemo ix mokiamHime.
Bpomrypa C. Uepkacenka Oyna mo cyti nepeBuganusam 1907 p. 1 1909 p. i
nobaumna cBiT y 1918 p. B yepkacbkomy BumaBHUNTBI «Cista». [lepima
KHHTa TI0/1aBajia HaliCydacHimi acTpoHOMiuHi 3HaHHSA 1po Bcecsit (Conue,
Micstib, COHSUHI Ta MICSYHI 3aTEMHEHHSI 1 COHSUHY cucTeMy). [pyra kaura
HaBOJAWJIA Cy4acHI BiZIOMOCTI PO IJIaHETH, KOMETH, Ia/iatodi 30pi, Cy3ip 4,
30pi Ta TymaHHOCTi. Bbpomrypa MmicTuia nuiie oJHE JOIOBHEHHS, SKe
3HAHOMMIIO YNTaYiB 3 MPOOJIEMOIO KaJIeHapsi, HOBOI'O Ta CTaporo CTHIIIO.
30kpema, TOsICHIOBasjacs icTopiss BHHUKHeHHs lOmiancekoro Ta
I'puropiaHcbKOro JTOYUCIECHB, BIIMIHHICTD M)XK CTapUM Ta HOBUM CTHJIEM,
3a3Hayvaylacs TaKoX 1 OYEBHMJHA HEJOCKOHAIICTH cTaporo ctwiio. bpormrypa
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B. JIynkeBuua «He0o 1 3ipKi» 3HaHOMMIIA YUTAYIB 3 TIOXOHKCHHAM 3eMIIi 1
IUTaHeT COHSYHOI cuctemu, COHIIEM, TPUPOAOI0 COHIYHUX IUIAM. Y PO3IiTi
«BigHi TOIOPOXKHI» aBTOp MOJAB AOKIATHY XapaKTEPHUCTHKY BCIiX IUIAHET
COHSYHOI CHCTEMH, TOKJIaJHO 3yITUHMBIINCH HA OCTAHHIX JAOCTLKEeHHAX 1.
JloBenna 3 mymyky >KuTTa Ha Mapci. Takok IOKJIQZHO PO3Ka3aHO IIPO
IUIAHETU-TIraHTH Ta mosic acrepoifiB. [luranHio icTopii (opmyBaHHS
Cy4acHOi KapTHHU CBITOOynOBHM mpucBIYeHWiT posnin «[lrtonemeit i
Komnepuuk», e onucano 60poTe0y reo- Ta TeTioleHTPHYHOT CUCTEM CBITY
ta ponp Komepnuka, bpyno, Iamines 1 Kerepa B yrBepiokeHHi inmei
remioneHTpusmMy. B posmimi  «[loMibk 3ipkaMu»  HaBEACHO  OIIKC
HaWrOJIOBHINIKX Cy3ip’iB Ta BigcTaHel 10 HaiiOmmkuux 3ip. [lepenocranHiit
po3min «XBOCTari 3ipKW» pPO3BifOBaB cTapi 3a0000HM MO0 KOMET SIK
MEPEBICHUKIB JIMXa. ABTOpP OIMMCAB HAWBIIOMIII KOMETH, BHCIOBUB
MIPUIYIIEHHS PO 3B'SI30K KOMET 3 METCOPHUMH ITOTOKaMu. B octaHHBOMY
posaini «KiHenmp cBiTy» aBTOp ONMCaB MPOLEC IMOCTYHOBOTO 3aTyXaHHS
COHIII Ta 3arnbenb ychoro >kMBoro Ha 3emii. bpomypa O. I'puroposmu
«Hebo 1 3emms» 3a 3MICTOM Malo Bifpi3HANACS Bil MOMEpPEenHIiX i
CKJIajanacs 3 JBOX YacTHH. YHIH HaBoJuiach iHdopmalis nmpo KymscTicTh
3emii, ii pyx 1 TNOJIOXKEHHS Yy TPOCTOpi, KaJeHIap i 3MIHH pOKY,
TMOSICHIOBAJIACS] IPUPO/Ia COHSYHUX 1 MICSIUHHX 3aTEMHEHb, I10JIaBaBCs OIUC
IUIaHeT, 3ip, KOMeT 1 maayuux 3ip. 3aBepiuyBajiacsi Iepiia 4YacTHHA
ICTOpUYHMM HapHCOM IIPO EBOJIIOI[I0 AaCTPOHOMIYHUX YSIBIEHb PO
Bceecsir. [Ipyra gactuHa Opomrypu MicTHia OTJIS] OCHOBHHUX HPUPOJIHHUX
cuI 1 pedoBHH (BoJa, mapa, CBIiTIIO, BiTep, ONICKaBKa Ta iH.) Ta 3HAOMIIIA
YUTA4iB 3 OCHOBHUMH (i3NUYHUMH BEIHYMHAMHU. Psn  cycnimpHO-
MOJITHYHUX TOoAiN (moBaneHHs rerbMmanaty II. Ckopomaicbkoro, Biaaa
JdupexTopii, BroprHeHHs OiIbIIOBHKIB Ta Oinoi apmii JleHikiHa, 9acTi 3MiHU
BJIAJIM) CIPUYHMHUB pi3Ke MaIiHHsI BUAAHb MoAiOHNX Opormryp. [TopiBHSHO 3
1918 p. B HacTYIHI POKH 3’SIBUJIOCS JIMIIE JIBI OpOLIYpH, ajie IXHE 3MICTOBE
HalOBHEHHsI 3a3Hajo0 3MiH. 30BCIM BiIMIHHMM BiJ TomNepeaHix OyB
nepekian HiMenpkoi opomrypu Jl. Baitamraiina «IToBcTaHHS CBiTY 1 3eMIi»,
gka Buinuia B 1919 p. i 3HalioMuia YnuTadiB 3 ySBICHHAMHU Pi3HUX HApPOAiB
PO TOXO/KEHHA CBIiTy, NOYMHAIOYM BiJl BaBWIOHSH 1 3aKiHUYYIOYH
YSBJICHHSAMH a0OpWUIeHIB OCTPOBIB OKeaHii. Y Jpyriii gacTwHi Opomrypu
MOJIaBaJINCSl  HAyKOBI Teopii yTBOpeHHs BcecBiry B ysBIEHHAX
JaBHBOTpENbKUX HaTypdimocopiB Ta cydacHux BueHHx ([lekapra,
Bbroddona, Herorona, @pankiina, Kanra, Jlannaca). Takox y KiHLi po3ainy
aBTOp MOJiaBaB 1 cydyacHi WoMmy HaykoBi Teopii.  OCTaHHIM BHJaHHSIM
posrisiHyTOrO Tepiony € 6pomypa I1. Anennua «Komerw», mo mobaumna
cBiT B 1920 p. y Kamsanens-Iloginecekomy YkpaiHCbKOMY Iep>kaBHOMY
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yHiBepcureti. Ha 30 cropiHkax aBTop BMICTHB 3HAYHHI MacuB iH(popMarii,
a caMe OITHC BUITIALY Ta pyXy KOMET B IIPOCTOPI, PE3YNbTaTH CIEKTPATbHAX
JOCIIKEHb KOMET, 3MiHH iX BUIIIITY pH HaOmmkeHHi 1o COoHIL, po3Mipu
XBOCTIB KOMET, MacH KOMET 1 Teopist yTBOPEHHS KOMETHHX XBOCTIiB. Takox
aBTOP PO3TIIIHYB OKpPEMi YHIKaJIbHI KOMETH Ta TOPYIIUB ITUTaHHSI KOMETHO-
METEOpPHHUX 3B’S3KiB. 3aBepllyBajiach Opollypa po3BiHUYBaHHAM Midy mpo
MOXIJIMBICTb 3ITKHEHHSI KOMETH 3 3emiieto. Sk 6auynMo, HaBiTh 3a KOPOTKHIA
Tiepio/] HalllOHAJIbHO-BU3BOJIBHUX 3MaraHb MOOA4YMIM CBIT IIICTh HAYKOBO-
MONYJIAPHUAX OpoIIyp, IIO CTaBWIM 3a METy IIMPOKO IOMYJISIpU3yBaTH
PO3TJSIHYTO TMOBEpXOBO. JleTaspHimie mpo Iie HTUMEThCS B IMOMANBIIMX
OCITKEHHAX.

Hcropusi KACTPOHOMIYHOIO KaJleHAaps»
I'1aBHOM acTpoHOMMYecKOi 00cepBaTOPUM Y KPaUHbI

E.M. HenaxoBa

I'maBHast actpoHomuueckasi obcepBaropust HAH Ykpaunsl, Kues,
VYkpauna

B nmokmanme mpencraBieHa HMCTOpPHS  [IE€PBOTO  aCTPOHOMHUYECKOTO
KaJeH/apss Ha YKPauHCKOM SI3bIKE, €r0 PeAaKILHs, aBTOPHI, CIpaBoYHas U
spemepunnas uHGOpManus, OOWICHHbIE M HCTOPHYECKHE 3aMETKH U
CTaThH.

I'eopriii CtenanoBuy Meuixos (1908-1985) — noBepHeHHs1
AcTpoHoMma!
(icropnuHa po3Binka)

10.0. llleBena

I'eonoriuamii my3eit HanionansHOro HaykoBO-IpHpOTHIYOTO MY3€HO

HAH Vkpainu
I'eopriit Crenanosny MEJIIXOB — Hapomumii XynoxHuk YkKpainu,
YjIeH-KopecoHAeHT Axkazaemii xynoxuukiB CPCP, - XynoxHuk 3i
CBITOBUM im’sim!
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e y 1949 pomi, 3a xaptury «Momonuii T.I'.IlleBuenko y maiictepHi
K.bpronoBa», oTpuMaB AepXkKaBHy NPEMII0, a CBITOBE BH3HAHHS IPHHECIA
fioro kaptuHa «BecHa 1945 poxy».

I3 ermukItonientiii Bimoma #oro 6iorpadis «KHIBCEKOTO» MEPIOTy KUTTS
(1934-1985). Ane, no 1934 poky, ['eopriit MenixoB NpoXHUBaB y pigHOMY
M. XapKOBi, a XHCT JI0 MaJIOBaHHS BIAKPUBCS B HBOTO ILE 3 S-JIITHHOTO
BiKY, 1 TOJIOBHE 3aXOIUJICHHS — MAJIFOBATH IUIAHETH 1 cy3ip s!

3 1916 poky, [.MenixoB akTUBHUHN 4iIeH ACTPOHOMIYHOIO I'ypTKa, MPH
XapkiBCbKOMY YH-Ti, KOTpHil BiB 3aB.kadenporo Actponomii 1 ['eonesii
JI.O.Ctpyse (onyk B.A.CtpyBe — 3acHoBHUKa [1ynkoBChKO1 00cepBaToOpii).
OnmuH 13 HaWNOTYXHIMMX ACTPOHOMIYHUX TYpPTKiB y Pociiiceki immepii.
Cepen ryptkiBuiB Oymu Hamp. B.Kaprep, M.BapabamoB, 3aHATTA, OKpiM
camoro JI.Ctpyse, Benu B.I.®ecenkos, b.I1.I'epacumoBuu. ..

MMicms  Ilepmoi cBiToBOi BiHM 1 3MiH BHaxd TYPTOK, Mia Kep.
B.Kaprepa, Oyno BimHoBmeHo y 1921 pomi mnpu Bceykpaincpkomy
ComianpHOMY My3ei iM.ApTteMa, Ha Tep. [lokpoBcbkoro MoHacTHps! 3HOBY
— HaWmoTyXHimm# rypTok y Tomimasomy CPCP, - 3 1924 poky Brnacua (!!!)
oOcepBaropisi, BHIAHHS BJIACHOTO OFOJICTCHS, | HAHAKTHBHIIIMKA YJIEH
ryptka — ['eopriit Menixos!

Tanmant  XyJO)KHUKa JOMOMIT HOMY CTaTd OJIHHMM 13 HaWKpammx
crioctepirayiB 30psiHOro Heba, HOro 3amMaiLOBKH Mapca, il yac BEJIHKOro
npoTuctosiHHS 1924 poky, Maiike HiYMM He BiPi3HAIOTHCS BiJ (ororpadii
NASA 2003 poky! MaOyTh, MO€gHAHHSA CHOCTepirada i1 XyHOKHUKA
JIOIIOMOTJI0 oMy cTaTH WwieHoM PpaHIly36Koro ACTPOHOMIYHOTO TOB-BA,
mpo o BiH MaB Ceptudikar, 3a BnacauM miamucom Kamina dmamapiona!

Ane, y 1934 poui XapkiBchkuit XymOXKHIM IHCTHTYT, NI¢ HaBYaBCA
I''MermnixoB, Oymo 3akputo Ha peopradizamiro, i [eopriii CrenmaHoBud4,
3MymeHui OyB mepeixatu 10 Kuesa, m00 MpOmOBXWTH HABYAHHS TeTep
Bxe y KuiBcbkomy Xy10’KHbOMY 1H-Ti.

Ha Toi1 wac, Takoro moTyxHoro AcTpoHOMIYHOTO TrypTKa y Kunesi Bxke
He Oy70, a ycmix Horo, K XyA0KHHUKA-peanicTa, BPEeUITi-pemT nepemir. A,
MOXIINBO, W depe3 Bimome «IlymkoBckoe neno» [.MenixoB BHpIlIMB HE
aginryBaTy CBO€ «aCTPOHOMIYHE)» MHUHYIIE. ..

Bimomocrti, mpo I'.MemnixoBa, sik ACTpOHOMa, BUSIBIJIUCH BHITAIKOBO, -
IpHU 3HAMIEHHI HOro BJIACHOTO IMOJICHHHKA, 1 MpUAOAaHHI MHOK, HOro
BJIacHOT ACTpOHOMI4HO] 6i0ioTexH!
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IIpuxoBaHa icTopis B 3Haxiakax (Ha npuKJIagi GppaHIy3bKOT0
cepomerpa 1850p)

10.0. llleBena

I'eonoriunmii my3seit Hanionansroro HaykoBo-pHpOTHUYOTO MYy3€HO
HAH Vkpainu

IikaBa 3Haxinka 3 npuxoBaHotw icropiero: COEPOMETP — npunaz mist
BUMIPIOBaHHS KPUBHM3HM IIOBEPXHI ONTHYHOTO CKJIa (JIiH3H). Ha
BHyTpimHi# mkam Hamue — «DIOPTRES”, a Ha 30BHimHIN — «POUCES».
«DIOPTRES» - crapa ¢panmy3ska ¢opma TIONTPH, IO € MOKa3HHUKOM
motyxHocTi JiH3u (1 mionTp — gokycHa Binctanb B 1 merp). «POUCES) -
crapuii gppaniysskuii INCH. Tak, ppaniysu Bukopuctoysanu JIOMMUA!

VY 1799 poni Hamoneon Bonamapt BcranoBuB, mo POUSE piBHsAE€TECA
1736 M. Ane SKOI'O merpa?! Ilpu mepexoni 0 METPHUYHOI CHCTEMH
Hanosneon 3ycTpiB BeqUUe3HUH CYyNpOTHB i, 100 3acmoKoiTH MacH, y 1812
poui Oynma BBelcHa mepeximHa cuctema, mig HasBow «USUELy», - ne,
Tpamuiliiina (QpaHiy3pka cucTtema Oyia MeperjasHyTa, 3 TOYKHA 30pY
necatkoBoi MeTpuuHoi cuctemMu!  Metp 10 1812 poxy OyB KOPOTIIMM Bif
«HATOJICOHIBCHKOTO», KOTpHUU BBi#moB B mit0 y 1840 pomi. Hamoneon
BHpIIMB, MO HOBHWHA MeTp Oyzme piBHATHCh 1/10 000 000 BimcTani Big
eKBaTopa 10 moiroca, B3MoBxk [lapmspkoro mepumiany! ToOto mroiim He
1/36m, a 1/39,7m! A cydacHa cuctema miontpiii Oyma BBeneHa demikcom
MoHoiie y 1872 porii.

Came B 11boMy cepOMeTpi MOETHYETHCS AECATKOBA METPUYHA CHCTEMA
(1840p) i crapa ¢paniy3pka cuctema DIOPTRES (mo 1872p)! A xonm B
Hamiil kpaini Oyna BBemeHa merpuuHa cucrtema? Y Pociiicekiit iMnepil
JIO3BOJIAIIH BHUKOPHCTOBYBATH METPHUYHY cCHCTEMY y
HEOBOB’A3KOBOMY mnopsiaky (dhakynapratuBHo) 3 4.06.1899 poky, a
ocraTouHo, nume npu Pamsacekid Biani — 14 Bepecus 1918 poky! «U3
JIEKpeTa 0 BBEJICHUH MEXIYHAPOJAHOW METPUUYECKON NECATUYHON CUCTEMBbI
Mep u BecoB, CoBer HapomHbIx KoMuccapoB moctaHoBWiI:  Ilpeammcats
BCEM  NPABUTEILCTBEHHBIM W OOIIECTBEHHBIM  YUYPEXKICHUSIM U
opraHu3alusiM BBECTH BO BCEX CBOHUX Jejiax He mo3aHee 1 siHBaps 1922
rojaMeTpPUUYECKHE Me p bl, IPIMCHEHHE KOTOPBIX C/AENATh
00s13aTeNbHBIMH TAKXK€E U U1l TOPTOBJIN ¥ NPOMBIIIIEHHBIX NPEINPHUATHA 1
YAaCTHBIX JIMII B CJIEJIKAX C O3HaYeHHBIMHM yupexieHusiMu. C 1 sHBaps
1922 rona mpexkpaTUTh U3TOTOBIEHUE MEP U T'HMPh PYCCKOM CHCTEMSBL, a C 1
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ssaBapst 1923 roma mpekpatuth ux mpomaxy. C 1 smBaps 1924 ronma
BOCIIPETHTh NPHMCHEHHE BCSKHX MEP M BECOB, KPOME METPHYCCKHX).
Honatn mo mporo tpeba, mo 3 20 tpaBHs 1875 poky icHye MeTpudHa
KOHBeHIiA, cTBopeHa y Ilapmxi, i 3 7 cepmus 2018 poky, Ykpaina mae
ITOBHOTIPAaBHE WIEHCTBO, pa3oM 3 iHmmMH 60-ma kpaiHamu!
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HayKOBe BUAAHHHA

AcTpoHOMIsA Ta (i3uMKa KOCMOCY
B KuiBcbkomy yHiBepcureri

8 pamkax /[Hie HayKu 8 YKpaini

MixxkHapoiHa KOH(EpeHIIis

M. KuiB, 28 tpaBus — 31 tpaBus 2019 p.

30ipka me3 oonosioeil

[iamucano no npyky 10.05.11. ®opmat 60x84'""6.
I'apnitypa 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 JIK No 1103 Bix 31.10.02
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