
ASTRONOMICAL INSTITUTE
SLOVAK ACADEMY OF SCIENCES

PROCEEDINGS OF THE CONFERENCE

VII BREDIKHIN CONFERENCE
May 24 – 28, 2021, Zavolzhsk, Russia

CONTRIBUTIONS
OF THE ASTRONOMICAL OBSERVATORY

SKALNATÉ PLESO

• VOLUME LI •

Number 3

SKALNATÉ PLESO

December 2021



Editorial Board

Editor-in-Chief
Augustín Skopal, Tatranská Lomnica, The Slovak Republic

Managing Editor
Richard Komžík, Tatranská Lomnica, The Slovak Republic

Editors
Drahomír Chochol, Tatranská Lomnica, The Slovak Republic

Július Koza, Tatranská Lomnica, The Slovak Republic
Aleš Kučera, Tatranská Lomnica, The Slovak Republic

Luboš Neslušan, Tatranská Lomnica, The Slovak Republic
Vladimír Porubčan, Bratislava, The Slovak Republic

Theodor Pribulla, Tatranská Lomnica, The Slovak Republic

Advisory Board
Bernhard Fleck, Greenbelt, USA
Arnold Hanslmeier, Graz, Austria

Marian Karlický, Ondřejov, The Czech Republic
Tanya Ryabchikova, Moscow, Russia
Giovanni B. Valsecchi, Rome, Italy

Jan Vondrák, Prague, The Czech Republic

c©
Astronomical Institute of the Slovak Academy of Sciences

2021

ISSN: 1336–0337 (on-line version)

CODEN: CAOPF8

Editorial Office: Astronomical Institute of the Slovak Academy of Sciences
SK - 059 60 Tatranská Lomnica, The Slovak Republic



CONTENTS

List of participants . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184

V. Efremov, O.Popova, D. Glazachev, A. Margonis., J. Oberst, A. Kar-
tashova: Small meteor ablation model: Applying to Perseid
observations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

S. Kalabanov, D. Korotyshkin, R. Ishmuratov, O. Sherstykov, F. Vali-
ulli: Observations of meteor showers with the meteor radar
of KFU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

E.Kanev, S. Sichevsky, V. Shmagin, M. Sachkov : Potentials of spec-
troscopic studies of comets and exoplanets with WSO-UV
mission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

E. Kuznetsov, O. Al-Shiblawi, V. Gusev:Dynamic evolution of pairs
of trans-Neptunian objects: the case of binary and single
objects in pair . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226

E. Podobnaya, O. Popova and D.Glazachev: Trajectory estimation
for fresh impacts on Mars . . . . . . . . . . . . . . . . . . . . 241

M. Sachkov, A. Shugarov, V. Shmagin, A.Kartashova:Approach to build
a dedicated space born small aperture UV telescope for the
long term study of comets (Comet-UV project) . . . . . . 249

A. Shugarov: Modern UV detectors for small aperture space
mission to study comets . . . . . . . . . . . . . . . . . . . . . . 257

S. Sichevsky, E.Kanev, V. Shmagin, M. Sachkov: WSO-UV field cam-
era unit for comet and exoplanet observations . . . . . . . 266

M. Sizova, A.Tutukov and S.Vereshchagin: Stellar comet spear . . 270
M. Ibrahimov, D.Bisikalo, A. Fateeva R.Mata, O.Pons: Prospects to

observe comets and asteroids using Russian-Cuban Obser-
vatory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280

179



The Contributions of the Astronomical Observatory Skalnaté Pleso
are available in a full version

in the frame of ADS Abstract Service
and can be downloaded in a usual way from the URL address:

‘’https://ui.adsabs.harvard.edu/‘’

as well as from the web-site of
the Astronomical Institute of the Slovak Academy of Sciences

on the URL address:

‘’https://www.astro.sk/caosp/caosp.php‘’

The journal is covered/indexed by:

Thomson Reuters services (ISI)
Science Citation Index Expanded (also known as SciSearch R©)

Journal Citation Reports/Science Edition

SCOPUS

180



PROCEEDINGS OF THE CONFERENCE

Edited by:

Mikhail Sachkov & Anna Kartashova

VII BREDIKHIN CONFERENCE

May 24 – 28, 2021, Zavolzhsk, Russia

Institute of Astronomy Russian Academy of Sciences, Moscow, Russia
Zavolzhsk Municipal Museum , Zavolzhsk, Russia

http://agora.guru.ru/bredikhin2020/

Scientific Organizing Committee Local Organizing Committee
Mikhail Sachkov - chair (Russia) Mikhail Sachkov - chair
Anna Kartashova - co-chair (Russia) Svetlana Kasatkina- co-chair
Oleksandra Ivanova (Slovakia) Nataliya Avdina
Vyacheslav Emel’yanenko (Russia) Vyacheslav Emel’yanenko
Mária Hajduková (Slovakia) Anna Kartashova
Svetlana Kasatkina (Russia) Elena Bakanas
Gulchekhra Kokhirova (Tajikistan) Galina Bolgova
Valeriy Shematovich (Russia)
Ileana Chinnici (Italy)



LIST OF PARTICIPANTS

Omar Mutlag Al-Shiblawi Ural Federal University, Russia
Elena Bakanas Russian Space System, Institute of Astronomy Rus-

sian Academy of Sciences, Russia
Galina Bolgova Institute of Astronomy Russian Academy of Sci-

ences, Russia
Gennady Borisov Moscow State University, Russia
Irina Brykina Institute of Mechanics of Lomonosov Moscow State

University, Russia
Ileana Chinnici INAF - Palermo Astronomical Observatory, Italy
Vera Dorofeeva Vernadsky Institute of Geochemistry and Analyti-

cal Chemistry of the Russian Academy of Sciences,
Russia

Svetlana Duyndik Crimean Federal University, Russia
Lidiya Egorova Institute of Mechanics of Lomonosov Moscow State

University, Russia
Vyacheslav Emel’yanenko Institute of Astronomy Russian Academy of Sci-

ences, Russia
Nataliya Emel’yanenko Institute of Astronomy Russian Academy of Sci-

ences, Russia
Alina Eremeeva Moscow State University, Russia
Vladimir Efremov Moscow Institute of Physics and Technology,

Sadovsky Institute of Geosphere Dynamics, Russia
Dmitry Glazachev Sadovsky Institute of Geosphere Dynamics, Russia
Vladislav Gusev Ural Federal University, Russia
Victor Grokhovsky Ural Federal University, Russia
Mária Hajduková Astronomical Institute Slovak Academy of Sciences,

Slovakia
Sergey Ipatov Vernadsky Institute of Geochemistry and Analyti-

cal Chemistry of the Russian Academy of Sciences,
Russia

Oleksandra Ivanova Astronomical Institute Slovak Academy of Sciences,
Slovakia

Sergey Kalabanov Kazan Federal University, Russia
Anna Kartashova Institute of Astronomy Russian Academy of Sci-

ences, Russia
Svetlana Kasatkina Zavolzhsk Municipal Museum , Russia
Gulchekhra Kokhirova Institute of Astrophysics of the National Academy

of Sciences of Tajikistan, Tajikistan
Nikolay Kruglikov Ural Federal University, Russia
Vladimir Kuznetsov Institute of Applied Astronomy of the Russian

Academy of Sciences, Russia

182



Eduard Kuznetsov Ural Federal University, Russia
Yuriy Medvedev Institute of Applied Astronomy of the Russian

Academy of Sciences, Russia
Andrey Murtazov Ryazan State University named for S. Yesenin, Rus-

sia
Razilya Muftakhetdinova Ural Federal University, Russia
Nikolay Perov Cultural and Educational Center named V.V.

Tereshkova, Russia
Evgeniya Petrova Ural Federal University, Russia
Elena Podobnaya Sadovsky Institute of Geosphere Dynamics, Russia
Olga Popova Sadovsky Institute of Geosphere Dynamics, Russia
Firuza Rakhmatullaeva Institute of Astrophysics of the National Academy

of Sciences of Tajikistan, Tajikistan
Mikhail Sachkov Institute of Astronomy Russian Academy of Sci-

ences, Russia
Mikhail Savel’ev Federal Center of Science and High Technologies

VNII GOCHS, Russia
Maria Sizova Institute of Astronomy Russian Academy of Sci-

ences, Russia
Vasiliy Skotnikov Yaroslavl State Pedagogical University named after

K.D.Ushinsky, Russia
Marina Sokolova Kazan Federal University, Russia
Valeriy Shematovich Institute of Astronomy Russian Academy of Sci-

ences, Russia
Boris Shustov Institute of Astronomy Russian Academy of Sci-

ences, Russia
Alexandra Terenjeva Institute of Astronomy Russian Academy of Sci-

ences, Russia
Vladimir Usanin Kazan Federal University, Russia
Denis Ustinov Ural Federal University, Russia
Sergey Vereshchagin Institute of Astronomy Russian Academy of Sci-

ences, Russia
Tamara Vinogradova Institute of Applied Astronomy of the Russian

Academy of Sciences, Russia
Grigory Yakovlev Ural Federal University, Russia

183



PREFACE
A series of conferences dedicated to the latest achievements in the theory of

comets and the dynamics of small bodies of the solar system called "Bredikhin
Readings" was organized by the Russian Academy of Sciences (until 1991 of the
USSR Academy of Sciences). The conferences are named after the great Russian
astronomer Fedor Bredikhin, director of the Moscow Observatory, director of the
Pulkovo Observatory, who made a decisive contribution to the development of
comet and meteor research. Initially, it was planned that the conference would
take place every three years and be held in places associated with Bredikhin. The
first conference was held in 1983 in Zavolzhsk, Ivanovo region, Russia. There,
until 1917 it was named the Kineshma district of Kostroma province, there was a
manor “Pogost” (Churchyard), in which the scientist conducted his astronomical
observations, where he made his most significant discoveries, a place that were
visited by the scientific elite of pre-revolutionary Russia. Here (now - on the
territory of the city of Zavolzhsk, Ivanovo region) is the family tomb of the
Bredikhins - a monument of federal significance. The second Bredikhin readings
were held in 1986 in Nikolaev (Ukraine), the place where the scientist was born.
The third readings were held in 1989 at the Pulkovo Observatory, the director
of which was Bredikhin. The fourth readings were held in 1992 in the city of
Zavolzhsk. Further, for 22 years, the "Bredikhin readings" were not held. In
2014, on the initiative and with the support of the administration of Zavolzhsk
and the Russian Academy of Sciences, it was decided to resume this conference.
In 2014, the "V Bredikhin Conference" were successfully held. According to the
results of the conference, it was decided to hold "Bredikhin conference" regularly
in the city of Zavolzhsk. In May 2021, the VII Bredikhin conference were held.

The conference was held in three sections: "Comets", "Meteoroids, meteors,
meteorites", "History of cometary astronomy". This collection includes original
works written based on materials that were presented at the VII Bredikhin
conference.

The most important contribution to the development of cometary astronomy
was the results of the ROSETTA space mission. According to modern ideas,
comets have retained the primary matter in their composition, so their study is
of crucial importance for understanding the processes of formation of the Solar
System. Many problems of determining the chemical composition of comets
and studying the physical processes in their nuclei and comas can be solved
exclusively using ultraviolet data, at the same time, a number of tasks require
supplementing UV data with data obtained from ground-based telescopes. Due
to the opacity of the earth’s atmosphere for UV radiation, obtaining data in the
UV region of electromagnetic radiation is possible only using methods of extra-
atmospheric astronomy. UV data is particularly important, because it is in the
UV part of the spectrum that most of the astrophysical significant resonance
lines of atoms (OI, CI, HI, etc.), molecules (CO, CO2, OH, etc.), and their
ions are located. In recent years, interesting results have been obtained from
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monitoring high-resolution spectra in the region of CaII lines in gas disks around
selected stars, which is explained by cometary activity around these stars. We
assume that UV observations will also be effective in exocometrical studies. A
number of works presented in this collection are devoted to the upcoming World
Space Observatory Ultraviolet project. This is one of the main projects of the
Federal Space Program of Russia of fundamental space research. The project is
to replace the Hubble Space Telescope in orbit. The equipment of the project
should be ready in 2025 Most of the scientific research program is occupied
by exoplanetary research. A number of articles in this special issue are also
devoted to them. Meteor studies are important for understanding the processes
of formation and evolution of the Solar System. The works of this collection are
also devoted to this scientific problem.

I am pleased to acknowledge all who have contributed to the success of
the conference. I thank for finance support the Administration of Zavolzhsk
town. I am grateful to my fellow SOC members for valuable suggestions on
invited speakers, assistance with putting together the scientific program. Special
thanks to the Local Organizing Committee for conceiving the conference and
managing all of its logistical aspects. We thank all participants for making this
conference memorable and scientifically rewarding. I would like to express my
special gratitude to the staff of the Zavolzhsk Municipal Museum and personally
to the director Svetlana Kasatkina for her help in organizing the conference

Mikhail Sachkov, SOC Chair Moscow, November 2021
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