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RONOMY FINDS AT THE SETTLEMENTS

IN THE TERRITORY OF UKRAINE.
FROM E-NEOLITHIC ERA TO THE V CENTURY

The ancient vessels (Trypillya cultdrdJillénnium B.C.) with
the astronomical symbolic

The first Slavic tribes have appeared during |

Millenium B.C. At the Ukrainian territory there
are two most studied  Slavic cultures :

Zarubinetska culture and Chernyakhiv culture

(Il - V centuries).

(left) Vessel-calendar from Romashky (Kyiv

region) .

(right) The pattern was correctly interpreted by

Prof. B. Rybakov as an agriculture calendar

from May 2 to August 7 (day of young shoots

and holiday of harvesting), this period is just a

season of maturing of wheat in Kyiv region .
National Museum of History of Ukraine,

Kyiv




ASTRONOMY IN UKRAINE.
ORIGINS
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A RONOMY AS THE NATURAL PHILOSOPHY
AT THE FIRST UNIVERSITIES

A The first astronomical observations and their
writing records are dated to the times of
Ki evan -RlUsGturi¢gs)XFor example,
the authors of the
described the solar eclipses of 1064, 1091,
1115, and 1230 years and the lunar
eclipses of 1161 year as well as the first
authentic Comet Galley observation at the
Ki evan Ruso0 territory

A In 1483 the first printed book on astronomy
was written by physician and astronomer
, who was a
well -known author of Ukrainian origin.

Plonire Coomon | O
G. Drogobich

A Systematic learning in astronomy is
connected with the activity of the first
Ukrainian universities in the XVII -XVIII
centuries, namely the (
astronomical cabinet in
1617-1630), the (astronomical
observatory in 1769) as well as the

i n 1L066. (astronomical cabinet in
1783).
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A A graduate of the Kyiv -Mohyla
Academy,
issued the first stellar map in the
Slavic language in Amsterdam in 1699
and the basics of naval astronomy in
1701.

A The prominent Ukrainian -Russian
philosopher, scientist and religious
figure,

, who worked at the Kyiv -Mohyla
Academy in 1705 061716 (he was the
rector of this academy in 1711 8 1716),
lectured astronomical courses based
on theories of Copernicus and
Galileo. He also developed the
philosophical foundation of the unity
of matter and motion, which was
generalized later on by Mikhail
Lomonosov.

A The prominent Ukrainian philosopher,
scientist and religious figure

Ph. Prokopovych



RONOMY AS THE NATURAL PHILOSOPHY
AT THE KYIV-MOHYLA ACADEMIA
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ASTRONOMY IN UKRAINE
XIX CENTURY



A Scientific research in astronomy was started in the
XVIIIth century with establishment of

A In 1821 the was founded in
(later on as a department of the Pulkovo Observatory)

A New impetus for development of astronomical research
were connected with the foundation of institutions of the
Russian Academy of Sciences (later on the USSR
Academy of Sciences) and the

(later on the UkrSSR AS, and the NAS of

Ukraine)



MYKOLAIV NAVAL
OBSERVATORY, 1821




KHARKIV ASTRONOMICAL
OBSERVATORY, 1824
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KYIV ASTRONOMICAL
OBSERVATORY, 1845
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ODESA ASTRONOMICAL
OBSERVATORY, 1871
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ASTRONOMY IN UKRAINE
XX CENTURY



Ukraine is a well-known
astronomical country in Europe
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POLTAVA GRAVIMETRICAL

OBSERVATORY, 1926




MAIN ASTRONOMICAL
OBSERVATORY, 1944




CRIMEAN ASTROPHYSICAL
OBSERVATORY, 1944 (USSR),
1991 (UKRAINE)




RADIO-ASTRONOMICAL
OBSERVATORY,1985




TERSKOL ASTRONOMICAL
OBSERVATORY, 1977




STATUS OF ASTRONOMICAL
RESEARCH AND EDUCATION
ACTIVITY



Institutions Number
of Scientists

Institutions of the National Academy of Sciences of Ukraine
(NASU)

Main Astronomical Observatory of NASU
www.mao.kiev.ua

Institute of Radio Astronomy of NASU
www.ri.kharkov.ua

Laboratory of Astrophysics and Cosmology of Bogolyubov
Institute of Theoretical Physics of NASU
http://www.bitp.kiev.ua/en/aep/staff.html

International Center for Astronomical, Medical,
and Ecological Research of NASU
http://www.terskol.com/

Institutions of the Ministry for Education and Science of
Ukraine

SRI "Crimean Astrophysical Observatory"
WWwWw.crao.crimea.ua

Astronomical Observatory of
Taras Shevchenko National University of Kyiv
www.univ.astro.kiev.ua

Astronomical Observatory of
I.Franko National University of L'viv
http://astro.franko.lviv.ua/

SRI “Astronomical Observatory” of
I.1. Mechnikov National University of Odessa
http://www.astro-observ.odessa.ua/

Number
of Cand. Sci.




SR Institute of Astronomy
of V.N. Karazin National University of Kharkiv
http://ru.astron.kharkov.ua/

SRI “Nikolaev Astronomical Observatory”
http://www.nao.nikolaev.ua/

Laboratiry of Space Researches
of the Uzhgorod National University
http://www.univ.uzhgorod.ua/static/ndi/pndl/

Department of High and Applied Mathematics,.
Odessa National Maritime University
http://www.osmu.odessa.ua/application/page?name=vpm

Department of Astronomy and Space Physics,

Taras Shevchenko National University of Kyiv
http://space.univ.kiev.ua/viewpage.php?page id=1

Department of Astrophysics of
I. Franko National University of L'viv
http://www.physics.Inu.edu.ua/depts/KAF/index.htm

Department of Astronomy of
I.I. Mechnikov National University of Odessa
http://onu.edu.ua/uk/structure/faculty/phys/astronomy

Department of Astronomy
of V.N. Karazin National University of Kharkiv
http://www.univer.kharkov.ua/ua/departments/physics/

Astronomical Institutions of the NAS of Ukraine
Astronomical Institutions of the Ministry for Education
and Science of Ukraine

Total

* Post-graduated students are not included in this table




Institutions of the
NASU (National Academy of Sciences of
Ukraine) or
MESU (Ministry of Education and
Science of Ukraine)

Main Astronomical Observatory of the
NASU
www.mao kievua

Space Geodvnamics; Positional Astronomy; Astrophysics:

Solar System Bodies, Sun, Stars; ZEWagalacUa: Astronomy;
High-energy Astrophysics; Ground-based and Space-born
Instrumentation

Institute of Radio Astronomy of the NASU
wiww i kharkovua

Radio Astronomy (all types of celestial bodies) and Radio
Physics; Ground-based Instrumentation

**SRI "Crimean Astrophysical
Observatory” of the Taras Shevchenko
National University of the MESU
WWIW.CT20.Crimea ua

Astrophysics: Solar System Bodies, Sun, Stars, Extragalactic
Astronomy; High-energy Astrophysics; Radio Astronomy (cm-
waves);Ground-based and Space-born Instrumentation

SEI “Astronomical Observatory” of
LI Mechnikoy National University of
Odessa, MESTU
WWWw.astro-observ.odessaua

Positional Astronomy; Astrophysics:
Solar System Bodies, Stars, Galaxy, Extragalactic Astronomy,
Cosmology; Ground-based Instrumentation

Institute of Astronomy
of VIN. Karazin National University of
Kharkiy, MESU

wiww.astron kharkovua

Positional Astronomy; Astrophysics:
Solar System Bodies, Sun, Extragalactic Astronomy

Astronomical Observatory of the
Taras Shevchenko National University of
Eyiv, MESU, www.observ.univ kiev.ua

Positional Astronomy; Astrophyvsics: Solar System Bodies,
Sun, Stars, Extragalactic Astronomy; Cosmology; High-energy
Astrophysics;

Astronomical Observatory of Ivan Franko
National Untversity of Lyiv, MESU
astro lnu edu.ua

Positional Astronomy; Astrophysics: Sun, Stars, Extragalactic
Astronomy, high-energy astrophysics; Cosmology:




Institutions of the
NASU (National Academy of Sciences of
Ukraine) or
MESU (Ministry of Education and
Science of Ukraine)

International Center for Astronomical,
Medical, and Ecological Research of the
NASD

wwwterskol.com

Optical Obzervational Astronomy

SEI “Iiykolaiv Astronomical
Dbzervatory , MESU
www.mao.nikolaev.ua

Positional Astronomy; Ground-bazed Instrumentation

Laboratory of Astrophysics and
Cosmology of Bogohuboy

Institute of Theoretical Physics of MASU
hitp:/bitp kiev.ua'en/department/aep

quantum field theory and its applications to
gravity theory and condensed matter physic

iarti-::le physics,

Laboratory of Phiyzsical Electronics and
Space Eesearch Laboratory

of the [Jzhgorod National University
hitps-/www uzhnu. edu.ua'en/cat/deps-
lab_space

Department of Mathematics. Physics and
Astronomy of the Odessa National
Maritime University, MESU
hitp-/www.onmu.odessa va'nakorablebud
ivhijksf kaf'vishcha ta prikladna-
matematika‘pro-kafedmi-vpm html

Astrophysics: Variable Stars, Interacting Binary Stars;

photometric and polarimetric monitoring;

Astroinformatics: Algortthms and Programes for Advanced
methods for Data Analyzis; modeling of ground-based and

space observations; Catalogs of Results

Department of Astronomy and Space
Phyzics, Taras Shevchenko National
University of Kyiv
hitp://space univ kiev.na'en/

longspheric researches




Institutions of the
NASU (National Academy of 5Sciences of
Ukraine) or
MESU (Ministry of Education and
Science of Ukraine)

Department of Astrophysics of
Ivan Franko National University of Lyiy . Astrophysics: physics of white dwarfs, interstellar medium,
hitp://physics o edu ua'en/'department/dca nebular astrophysics, dwarf galaxies; Cosmology.

fedra-astrofizyky

Department of Theoretical Phy=zics and : ) Stellar astrophysics,

Astronomy of LI Mechniboyw National asteroids, comets, meteors and near the dust layer, observation
University of Odessa and study of motion and physics satellites,

hittp:/wwrw.chair astro- Astrometry, Radio astronomy,

observ.odessa va'sciencework php Astronomical instrument.

Departiment of Astronomy physical conditions at the Moon and Solar System Bodies
of V'N. Kaazin National Ugiversity, of
Rharky

Fadio Astronomy Research Laboratory Interpretation of meteor radar observation data together with
named BL Kashchevey of Kharkiy data about Sclar system small bodies. agtroinformatics (meteor
National University of Radio Rlectronics data bases)

hitp://nure va’branch/nankove-doslidna-
laboratoriva-radioastronomivi-geofizila-
tadistantsiynogo-zonduvannya-im-b-1-
kashheyeva




ASTRONOMY

SCIENTIFIC SCHOOLS
OF UKRAINE

IN XX CENTURY



-~ Anumb ronomical achievements is
connected with activitiesofso-c al | ed fnAsci ent
namely founded by

Alexander Ya. Orlov, Nikolai P. Barabashov,
Grigory A. Shajn, Vladimir P. Tsesevich,

Sergei K. Vsekhsvyatsky, Andrei B. Severny, Semen Ya.
Braude and others.
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ASTROMETRY AND
ASTROGEODYNAMICS

1926 : Founder and
first director of the
Poltava Gravimetrical
Observatory

1944 : Founder and
first director of the
Main Astronomical
Observatory




APositional astronomy

ARotation of the Earth

AGeodesy and gravimetry
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Z.N. Aksentyeva Ye. P. Fedorov
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Participants:

Switzerland: Geneva Observatory, Drs. J.Sahlmann,
D.Segransan, D. Queloz, M. Mayor, S. Udry

Ukraine: Main Astronomical Observatory of NASU, Dr. P.
Lazorenko

Spain: CSIC-INTA, Dr. E. Martin



Using FORS2/VLT optical imaging for
high precision astrometry the search
for planets and substellar objects
around ultracool dwarfs is undertaken
to investigate their multiplicity
properties for very low companion
masses.

Astrometric measurements were made
with an accuracy of two tenths of a
milli-arcsecond over two years that
reveal orbital motion of the nearby
L1.5 dwarf DENIS-P J082303.1-
491201 located at 20.77+ 0.08 pc
caused by an unseen companion that
revolves about its host on an eccentric
orbit in 246.4 +1.4 days.

Offset in Declination (mas)

—-100 -200 -300
Offset in Right Ascension (mas)

—400




1939 - 1981.:
Chair of the
Astronomy
departament of
the Kyiv
University



L.M. Shulman  K.l. Churyumov P.P. Korsun
and others



APhysics and Chemistry of Comets

AThe Origin of the Solar System



PHYSICS OF VARIABLE STARS

1933 0 1937 : Director of
the Astronomical

Observatory in Dushanbe
(Tadzhic Republik)

1944 & 1983 : Director of
the Astronomical
Observatory of the Odesa
University




N L
O.F. Pugach

S.M. Andrievsky  T.V.Mishenina |.L. Andronov V.V.Kovtyukh



AVariable stars of different types

AChemical and dynamic
evolution of stars and galaxies

The results of researches are published in
journals: AJ, A & A, MNRAS, PASP, HiA,
Astrophysics, KPCB, and others.



19300 1971:
Director of the
Astronomical
Observatory
of the Kharkiv
University



|.K. Koval O.V. Morozhenko I.N. Belskaya  Yu.G. Shkuratov
and others



PROGRAM OF PHOTOMETRIC OBSERVATIONS OF
NEAR-EARTHAND SMALL MAIN-BELT ASTEROIDS

70-cm telescope st Abastumani 1.5-m telescope at Maidanak 2-m telescope at Rozhen

-

PROGRAM OF PHOTOMETRIC OBSERVATIONS OF
NEAR-EARTHAND SMALL MAIN-BELTASTEROIDS

1-m telescope 3t Simez
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Observational astrophysics
Solar physics

1944 : Founder and first director 1952 & 1987 : Director of the

of the Crimea Astrophysical Crimea Astrophysical Observatory
Observatory




AStellar spectroscopy

ASolar activity and oscillations

ASpace research



SOLAR PHYSICS

AT.T. Tsap AN.G. Shchukina
AE.A. Gurtovenko AS.M. Osipov
AP.R. Romanchuk AV.G. Lozitsky

AR.l. Kostyk
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SUN MAGNETIC FIELD
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1958 : Founder of the
Radioastronomical
Observatory at Grakove
village near Kharkiv sity

1985 : Founder of the
Radioastronomical
Institute of the NASU



ARadiophysics

ALow frequency radioastronomy



0.0. Konovalenko
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ASTRONOMY TECHNOLOGICAL
PROGRAMMES

Ukraine possesses of unique
interferometer system URAN
(Fig.2) The distribution of the
radio astronomy means on the
Ukraine territory is following:
Radio telescopes UTR, URAN-
1, URAN-4 belong to IRA NASU,;

URAN-2 and URANS3 belong to
Poltava Gravimetric Observatory
of NASU respectively.

Ukrainian instruments are actively
using in the international
collaboration with France, Austria,
Germany, the Netherlands, India,
Japan, Russia, Belgium, Great
Britain. Ukrainian radio
astronomers are involving
officially in the international radio
astronomy Projects for various
topics (The Sun, space weather,
Saturn, interplanetary medium,
interstellar medium, pulsars, (angular resolution is near one arcsec for the base line 950 km )
active stars, exoplanets, etc.).




Three types of astronomy programs could be
considered:

-of iInternational level
-of national level
-of Institutional level

There are the space-based and grand-based
programs.



GROUND-BASED ASTRONOMICAL
PROGRAMMES



APositional Astronomy

ASolar Physics

ASolar System Bodies & Exoplanets
APhysics of Stars and Galaxies
AExtragalactic Astronomy

Ae - Astronomy, GRID & Data Network



GROUND-BASEDPROGRAMMES
POSITIONAL ASTRONOMY

Participants:
A USA:NASA Goddard Space Flight Center

A Ukraine: Main Astronomical Observatory NASU, Dr.  Ya. Yatskiv,
Crimean Astrophysical Observatory MESU, Dr. A.  Volvach

A and others
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VLBI is a geometric technique:
it measures the time difference
between the arrival at two
Earth-based antennas of a radio
wavefront emitted by a distant
guasar. Using large numbers of
time difference measurements
from many quasars observed
with a global network of
antennas, VLBI determines

the

defined by the quasars and
simultaneously the precise
positions of the antennas.
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General characteristics of CRF solutions

Mame of
catalogue

Mumber of
SOUrces

Software Analysis
center

aus007a
bkgO01a
gsf007Dh
iaal0ac
maoli3a
opal0sb
usn01060
maoC03a

1564
2019
2414
2961
3555
3244
3414
3572

15716

2978
3378
2918
3512
3214
3380
3572

QCCAMG.2 SA
CALC 10.00, SOLVE rev 2007.10.31 BKG
CALC 10.00M10.01, SOLVE rev 2008.12.056 GSFC
QLUASAR | A4
SteelBreeze MAD
CALC 10.00, SOLVE rev 2008.12.05 QP
CALC 10.00, SOLVE rev 2007.11.08 LISMO
Combined MAC




Second Realization of the International Celestial Reference Frame (ICRF2)

-lmage shows the 295 defining sources ofthe ICRFZ onthe celestial sphere

- ICRFZ contains precise positions of 3414 compact extragalacticradio sources

- 3ources are typically quasars -very distant extragalacticradio sources

- ICRF2, adopted atthe 2009 1ALl General Assembly, effective since 1 January 2010
(replaced ICRF1)




E— GROUND-BASEDPROGRAMMES

POSITIONALASTRONOMY

Participants:
Germany: Astronomisches Rechen -Institut, Zentrum fur Astronomie der

Universitet Heidelberg, Dr. S. Roeser, Dr. E. Schilbach;
Leibniz-Institut fur Astrophysik Potsdam, Dr. R. -D. Scholz

Russia: Institute of Astronomy of RAS, Prof. A.E. Piskunov
Ukraine: Main Astronomical Observatory of NASU, Dr. N.V.
Kharchenko



A Up to now the largest input list of 3784 targets from the literature was
compiled and confirmed that 3006 are real objects: stellar
associations, open and globular clusters. For each confirmed object
we determined the exact position of the cluster centre , the apparent
size, proper motion, distance, color excess, tidal radius and age . For
about 1500 clusters, these basic astrophysical parameters have been
determined for the first time .

A Based on unlformg{ determined cluster parameters (kinematics, age
distance, tidal radius, mass, luminosity function, metallicity ), we will
derive the cluster dispersal rate and explore what governs it, along with
the star formation history of the Galaxy as traced by clusters.




